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MIMICRY IN UUTTERFLIES AND MOTHS, 
Researches on Mimicry on the Basis of a Natural 
Classification of the Papilionidte, Part ii. Researches 
on Mimicry. By the late Dr. Erich Haase, Director of 
the Royal Siamese Museum in Banj<kok. Translated 
by C, M. Child, Ph.D. Pp. 154 and 8 coloured plates. 
(Stuttgart : Ernin Niigcle. London : Bailli^ire, Tindall, 
and Cox, 1896.) 

T is, in some respects, a matter for regret that this 
important and painstaking work has appeared. 
The treatment falls far short of the pretensions of the 
author, and is marred by numerous grave imperfections ; 
and yet the plan is so comprehensive, and the amount of 
valuable detail so great, that the appearance of a better 
work will probably be long delayed. The detail which 
forms the real merit of the work is piled together in a 
most inartistic manner, so that every reader, except the 
serious and determined student of the subject, cannot 
fail to be repelled, and even to the latter the task will be 
most tedious. And yet there is no subject which is 
capable of being made more interesting and attractive 
—alike to the beginner and the advanced student—than 
mimicry. 

The volume deals with mimicry wherever it is found in 
organic life, beginning with a brief mention of it among 
flowering plants, and then giving a short account of its 
occurrence in Arachnid a, Orthoptera, Hemiptera, 
Hymenoptera, Neuroptera, and Coleoptera. It is then 
treated at great length and detail in the Lepidoptcra, the 
subject being divided on a geographical basis into the 
models and mimetic forms of (i) the Indo>Australian^ 
(2) the African, (3) the Nearctic, and (4) the Neotropical 
regions. The mimicry of Coleoptera and Hymenoptera | 
by Lepidoptera is next briefly considered ; then follows I 
a short account of mimicry in Diptera, Mollusca, Ba- ; 
trachia, and Reptilia (of the four above-named regions), | 
Birds and Mammals. The memoir concludes with an | 
important general section, dealing in various sub-sections ; 
with the history and origin of mimicry in Lepidoptcra, 
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and the objectioris which have been raised against it, 
and with the biological significance of mimicry in the 
minimal kingdom and its relation to other forms of 
protective adaptation to the environment. 

The vast display of facts and details upon all points 
prepares a reader to believe that the speculative part 
of the work will be marked by extreme caution, and 
guarded by the most scrupulous regard for all available 
evidence. When, however, the author does begin to 
^speculate, he shakes off all restraint, and indeed in 
most cases all prudence, and makes the rashest sugges¬ 
tions as calmly as if they were well supported. Good 
examples of this are to be found in most of his confident 
statements as regards the past history of the warning 
and mimetic groups in the Neotropical region (pp. 
116-119); in the calm assertion that the variations 
which have been developed into mimicry were due to 
“an unfavourable condition of the species, which would 
cause variations among the femalesin the conclusion, 
for which the most inadequate evidence is offered, that 
“ the development of the Neotropime has reached and 
passed its maximum” (p. 118). Wc do not often meet 
with this combination of rash speculation with an almost 
tedious collection and heaping together of facts, in 
English works, perhaps because we are less patient in 
the latter, rather than more cautious in the former. 

One very irritating feature of the work is the positive 
statement of conclusions without any recognition or dis¬ 
cussion of the obvious difficulties which they encounter. 
Thus Haase’s contention that what he calls the Metimeu 
type of colouring— 

“may be regarded as a characteristic expression of the 
special, purely physical and chemical influences of the 
Neotropic climate on a type of colouring originally black 
and white - 

is,opposed by the want of evidence that effects so pro¬ 
duced are hereditary—a difficulty which, at least, merits 
consideration. Very similar, and even more annoying, 
are the confident statements which are upset by other 
statements in a different part of the work. Thus, on 
p. J38 we are told in spaced type that “in all species 
which fire mimetic in both sexes the female resembles vbe 
model more closely than does the male” ; while in other 
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parts the author admits the existence of large groups 
in which both sexes are equally mimetic. Again, his 
frequently-stated dictum, that mimicry begins with the 
female, is controverted by the subsequent admission that 
he is unable to offer any sufficient proofs of it in some 
of the most important groups. 

The author has the most extraordinarily exaggerated 
notions of the importance of his own contributions to the 
subject, and he frequently speaks as if he were one of its 
pioneers, and, with cool assurance, ranges himself beside 
Bates and Wallace, or more frequently himself claims 
the credit for work which they had long before accom¬ 
plished. Thus, on p, 93 he speaks of 

“the fact which I have so ftrmly established, viz. thai 
all minutic modifications appear first in the femalcy this 
sex being so much more important than the male for the 
preser 7 /ation of the species/^ 

In the first place, this principle is by no means firmly 
established as of universal occurrence ; in the second, all 
that is really true in the statement was brought forward 
long ago by Wallace. Again, on p. loo he states with 
all the insistence of spaced type : 

“Through my observations in Siam I have arrived at 
the general conclusion that those larva? which conceal 
themselves most carefully or show the most perfect 
protective adaptation are probably those most sought 
by their enemies on account of their especial edible 
qualities.” 

By this unjustifiable or, accepting the moat favourable 
interpretation, ignorant claim to a principle enunciated 
many years ago by Wallace, Haase puts in a most un¬ 
favourable light the really useful work which he has done 
in the comparatively humble position of a supporter of a 
well-established and thoroughly accepted conclusion. 

Again, on p. 123 he calmly appropriates a principle 
which we owe to Bates ; 

“ Thus, we find in these cases also a confirmation of 
our principle that it is always the rarer iiinnune species 
which mimics the more common form in order to escape 
pursuit in its swarms.” 

The examples quoted above sink, however, into insig¬ 
nificance beside the passage which opens the section 
“Objections to the Theory of Mimicryon p. 123; 
“ Tlie attacks on the hypothesis held by Bates, Wallace 
and myself, viz. that mimicry is the result of natural 
selection, &c,” Having gone so far, Haase was no 
doubt astonished at his own self-efifacement in thus 
placing his name after the distinguished naturalists to 
whom we are really indebted for something more than a 
patient accumulation of facts. Others will, however, feel 
that it is a piece of sheer impudence for Haase thus to 
range his name beside the pioneers of the subject to 
the exclusion of their true compeers Fritz Muller and 
Roland Trimen. 

For a keen naturalist possessing a wide acquaintance 
with insect form and insect life, Haase shows a strange 
want of grasp of the well-known principles which operate 
among living beings in the natural state. Thus he 
continually speaks as if the protective qualities which 
i^company a warning appearance confer absolute im¬ 
munity—an immunity as complete for the larva against 
t^e attacks of parasites as for the imago against insect- 
eatihg enemies. The term “ immunity ought not to 
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be used at all with regard to these forms, unless 
very carefully qualified. Such a heading as that on 
p. 96, “ Oi;i|pn of Mimicry between Non-immune and 
Immune Lepidoptera,” is liable to convey a very false 
impression of the facts of nature. We may feel con¬ 
fident that the average ratio of extinction to survival is 
the same in both groups—that a pair of the so-called 
immune species, in spite of all their numerous progeny, 
are upon the average succeeded by a pair only. The 
warning colours and the qualities they imply do indeed 
secure a high degree of immunity from the attacks of 
certain enemies, especially during certain stages, but 
other enemies have acquired the hardihood necessary to 
make use of the abundant and easily captured prey. So 
far from accepting Haase's dictum (p. 97) that 

* it is certain that the early stages of immune butterflies 
suffer in general less from f>arasites than those of other 
Lepidoptera,” 

we may feel confident that the reverse is the truth. 
Haase brings before us an unworkable theory according 
to which the species with warning colours must continue 
to increase in numbers, indefinitely from generation to 
generation. No doubt at the very origin of this special 
means of defence the species concerned were enabled to 
increase largely in numbers, and very many of them 
have reached a condition of equilibrium as abundant 
and dominant species. But as soon as this equilibrium 
is reached there is no interference in the general law 
that the amount of extinction keeps down the numbers 
.of the species to a certain average ; and we may there¬ 
fore feel sure that the relative immunity from the attacks 
of certain enemies, and during certain stages, is com¬ 
pensated by the excessive attacks of other enemies, and 
during other stages ; and furthermore, that during the 
progressive growth of the numbers of the species, each 
increase was attended by increased attacks until equi¬ 
librium was reached. Haase depicts a state of affairs 
which would cause an indefinite increase, and could lead 
to nothing but the extinction of the food-plant, and 
consequently the disappearance of the species. The 
keen observation of Belt detected some of the ways in 
which the numbers of unpalatable butterflies are kept 
down ; for he noticed a flower-hauiuing spider which 
eagerly devoured them, and a wasp which stored them 
up in its nest. In order to support his views of extreme 
immunity, Haase makes, as regards these observations 
of Belt, the absurd suggestion that “it is perhaps possible 
that the mimic was'mistaken for the model." 

Haase shows a similar want of insight in his contention 
that mimicry and protective resemblance arose in a 
time of great struggle which has now ceased to exist. He 
concludes his work in these words : 

“It is probable that all these resemblances to the 
moving or motionless and the living or lifeless environ¬ 
ment have arisen in the interest of the preservation of the 
species from extinction during periods when the struggle 
for existence was most bittet, and from chance variations 
. which corresponded to this purpose and whose further 
development was aided by natural selection and fixed by 
inheritance. Under these circumstances it appears then, 
to close with the apt words of Brauer, that ‘ the struggle 
for existence being endndi tbe forms reach a state of 
equilibrium, and the living species (beingf under the same 
cbndltlOns) arc preserved from extinction.'^ 
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All this is the most utter folly; the struggle for exist¬ 
ence is now what it has ever been, fluctuating in degree, 
but always severe, and we know that when a species is 
shielded from the struggle as regards any part of its 
organisation, that part is very far from maintaining ait 
equilibrium unchanged. 

The suggestion that the unpalatable qualities are due 
to the juices of the food-plant of the larva has often been 
made before, but never with so much insistence as in 
Haase's work. He quotes a number of cases in support 
of his contention, and neglects those which oppose it. 
Haase would apparently deny to insect physiology the 
power to construct a protective odour or flavour, although 
the laboratory of an insect’s body has been shown to be a 
marvellous workshop producing all kinds of unexpected 
compounds, and although the food-plants of many of the 
commoner of our distasteful European moths do not 
belong to any poisonous or acrid category. Although it 
is possible that the noxious or nauseous qualities may, in 
certain instances, be borrowed ready-made from plants, 
such an origin is as yet unproved ; while its universality, 
as assumed by Haase, has been effectually disproved. 

For a work of such great pretensions the want of a 
wide and adequate acquaintance with other writers is 
somewhat remarka ble. Thus Dixey’s memoir on the 
Phylogeny of the wing-markings of Vanessidte and 
Argynnida?,as well as thaton the Pierina^ should have been 
consulted ; for the author often attempts to reason upon 
the same lines, without having devoted any special study 
to the subject, In speaking of the different forms of the 
female of Pafiiiio merope {cenea) he states (pp. 45, 46) that 
Mansell Wealc captured a large number. In reality, the 
evidence supplied in support of Trimen’s argument that 
these different forms were the females of a single species 
with a very different male, was of a far more satisfactory 
kind ; for Mansell Weale bred all the forms as well as 
the male from larvtC taken upon a single tree. Further¬ 
more, no account of this most remarkable case can be 
regarded as adequate without a detailed reference to 
Trimen’s classical paper. The reference is here and on 
p. 104 of the most meagre and unsatisfactory kind. 
Again, there is no allusion to Westwood in the account 
of the early history of the subject, or to Gahan in the 
account of mimicry in Coleoptera (p. 131). In his con¬ 
sideration of the classification of mimicry, warning 
colours, &c., suggested by the present writer, the author 
is satisfied with the study of a second-hand account of an 
easily accessible work. 

Again, on p. 123, Haase states that Wallace, as well as 
Fritz Muller, originated the explanation of resemblance 
between inedible species and genera. As a matter of 
fact, we owe to Fritz alone the important sugges¬ 

tion that forms which resemble each other and thus com¬ 
bine their advertisements, so to ipeak, are recognised 
with a smaller expenditure of lives than those which 
possess independent advertisements, each of which re¬ 
quires to be learnt separately, The fact of such resem¬ 
blance was first recognised by Bates, but its explanation 
remained a difficulty under the theory of mimicry which 
we recetv^ from him. Wallace freely acknowledged the 
debt which we owe to Fritz MUller, and at once saw the 
great and far-reaching importance of the new suggestion. 
One great fault of the present work is the fkilure to 
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recognise this importance, and the attempt to explain 
nearly all cases on the lines of Bates’ theory of specially 
protected model and defenceless mimic, instead of con¬ 
stantly introducing the useful conception of resemblance 
for mutual advantage between specially protected species 
and groups. 

Thus, to take but a single example, the treatment of 
the resemblances of the Erycinidae (pp. 61, 62), as well 
, as that of some of the Pierine genera, would have 
j received much light from the Mullerian standpoint. 

I On p. 134 the distinction between protective and 
j aggressive mimicry is ascribed to the present writer, 
although it was made by many writers long before lie 
contributed anything to the subject. Having made this 
i error, Haase goes on to criticise the cases included under 
the latter term, stating that “the disguise itself always 
, serves only as a means of protection, and never as a 
i weapon of attack, even when borne by the aggressors." 

I He then proceeds to destroy his own criticism by citing 
, several cases (p. 135) in which he maintains that the 
I resemblance does act as a weapon of attack. It is 
I to be hoped that the translator is to some extent re- 
j Sponsible for this tissue of mistake and self-contradiction. 
At the moment of writing, access to the German original 
is impossible. 

There are a number of errors in the systematic part of 
the work which we should hardly expect to see. Thus 
the name Hypolimnas bolina (L.) is given when //. 
misippus (L.) is intended (p. 41), and the appearance of 
the type form is wrongly ascribed to the var. inaria (Cr.), 
although this may be a mistake of the translator. In 
Plate xi. (Fig. 76) an Anthomyza is described as a 
Hyelosia, and in the same plate an undoubted representa¬ 
tion of Metkona confusa (Butl.) in Fig. 78, is stated to be 
Thyridia psidii of Linnaeus, the author being careful to 
add the words “not Metkona''^ after the generic name. 
There has been much confusion between these two 
closely convergent, although in reality widely different 
species—so much so indeed that even Bates was deceived 
—but the account given by Godman and Salvin in the 
“Biologia” places the matter on a secure basis, and 
clearly shows that the Linnean species is JVtyridta psidiiy 
possessing white spots on the black border of the hind 
wing. The latter species is also distinguished by a small 
reddish spot at the base of the fore wing ; and both these 
characteristics being absent from Fig. 78, ^ can only 
conclude that it represents the species of A'h/kona from 
which they are also absent. A very unaccountable error 
is the positive statement (p. 145, note) that there are no 
“unmistakably mimetic species" among the Lepidoptcra 
of Madagascar. The author must surely have been 
aware of the occurrence of Hypolimnas misippus (L.) in 
that island. In the same note the impression is conveyed 
that there is a widespread belief that isolation, as in 
islands, rather than the keener competition of continental 
favours mimetic modification; and Haase ap¬ 
parently takes some credit to himself in supporting the 
opposite view. But the ancestral character of island 
faunas in relation to mimicry was recognised long before 
the appearance of Haase's work, and has never been 
serieusiy disputed. 

Another obvious error occurs on pp. 147, 148, where 
the reseniblance of the im 4 gos and not the larvccy as 


* 




4 


NA TURE 


[November 4. 1897 


Staled^ of Caiocampa exoleta^ &c.| to sticks, is intended. 
One IS at a loss to understand why some ancestral time 
at which Haase imagined that food was especially scarce, 
and the enemies of insects especially keen, should be 
spoken of as a “ Palieolithic Period” (p. 118). 

At the end of the volume the author contributes a 
section, entitled “ Mimicry a form of protective adapt¬ 
ation to the environment” (pp. 145-151). In these pai*es 
he treats, in a very inadequate manner, of protective 
resemblances in general. The important and wide¬ 
spread cases of variable colour resemblances he does 
n6t even mention. The attempt is made to distinguish 
between protective resemblance and mimicry on the 
ground that the latter is an imitation of moving objects, 
the former of motionless ones. This distinction, which 
has been drawn before, seems to the present writer to 
be unreal, and, so far as it holds, to be of little import¬ 
ance as a basis for classification. There are many ex¬ 
amples of the protective resemblance of moving objects 
—butterflies and moths which resemble leaves whirled 
along by the wind ; larva; and cocoons which resemble 
sticks, &c., swinging by a thread. The essential dis¬ 
tinction lies in the fact that in protective resemblance 
the model is of no interest to the enemies of the imi¬ 
tator, while in protective mimicry the model is dreaded 
or disliked by the enemies ; the effect of protective 
resemblance is concealment; the effect of protective 
mimicry, conspicuousness. 

In this section the wonderful resemblance of butter¬ 
flies of the genus Kailima to dead leaves is briefly dis¬ 
cussed, and the author concludes (p. 147) that 

“the extraordinarily manifold variations among Kailima^ 
&c., show, not only that these so perfect resemblances 
of withered leaves, and often of those covered with rust- 
fungus or partially eaten by larvie of Agromysa^ are the 
highest development of mimicry of leaves, but they also 
indicate that these are the youngest forms, and are still 
under the influence of natural selection, which will 
gradually obliterate that which is less fitting.” 

It is, of course, very improbable that a species which 
has attained the highest development in any character 
could still remain in the formative stage as regards the 
very same character. As a matter of fact, the “ extra¬ 
ordinarily manifold variations ” of Kailima are not the 
ordinary individual differences upon which natural selec¬ 
tion acts, but rather certain varied forms into which 
the species has been thrown by natural selection, causing 
it to resemble not one, but many of the appearances 
presented by dead leaves, and thus conducing towards 
its protection. This high product of selective action has 
Ijeen mistaken by Haase for the mere material for 
selection to begin its work upon. 

There are some excellent pieces of work and interesting 
suggestive inferences to be found in the memoir—not to 
be compared to the great hypotheses connected with the 
names of Bates, Wallace, and Krits! Miillcr, but valuable 
additions to the subordinate parts and details o( the 
subject. 

Of this kind is the discussion on mimicry in the 
P^lionifUE (pp. 80-95), which Haase has given 
special attention, and which forms the subject of Part i. 
of his work, as yet untranslated into English. In this sec¬ 
tion he produces evidence that the species of Papilio 
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which are especially mimicked by others belong to the 
genus Pharmacophagusy and, as he thinks, derive their 
qualities from the poisonous or acrid larval food. 

The contention (p. 97) that specially protected butter¬ 
flies but rarely avail themselves of a distinct and markedly 
conspicuous “warning colour,” that “among the Nta~ 
iropime in general the wing-colouring, with its brilliant 
yellow, rusty-brown and black, is more beautiful than un¬ 
pleasant,” must be admitted to be true ; the conclusion 
was, in fact, staled in 1890 by the present writer, who 
also pointed out that a conspicuous appearance is never¬ 
theless attained because “ the colours spread on the parts 
which are exposed during rest, and the flight becomes 
sluggish, so that they are displayed as completely as 
possible” (“Colours of Animals,” Lond., 1890, p. 191). 

On p. 106 we meet with an interesting case (that of 
four white spots on the* outer margin of the hind wing of 
the female var. prologcnia of Elymnias undulariSy Dru.), 
in which it is argued with force that changes caused by 
reversion to an older type of marking have been made 
use of to aid a mimetic resemblance. In a note on the 
same page, Haase brings forward Cethosia cyancy Dru., as 
a unique example of a closer resemblance on the part of 
the male than the female to another specially defended 
insect— Danais chrysippus. He makes the very probable 
suggestion that the Cethosia is also itself specially 
defended. 

Interspersed with much almost worthless speculation 
there is a great deal that is suggestive and valuable 
in the analysis of the various patterns of those Neo- 
tropinee which are resembled by other butterflies, includ¬ 
ing many belonging to different sections of the group 
itself (pp. 116, U7). The various tables embody an im¬ 
mense amount of careful comparison and the examination 
of a vast number of specimens ; they will prove of the 
highest value to future workers. E. B. P. 

{To be continued,) 


A DEVONSHIRE GEOLOGIST, 

A Memoir of William Pcngcllyy of Torquayy FE.S.y 
Geologist, with a Selection from his Correspondence, 
Edited by his daughter, Hester Pengelly. With a 
summary of his scientific work, by the Rev. Prof. 
Bonney, F.R.S. 8vo. Pp. xi -1341 ; with portrait and 
10 illustrations. (London : John Murray, 1897.) 

HE story of William Pengelly is one of the pursuit 
of knowledge under difficulties, and of the achieve¬ 
ment by the hero of an honoured place amongst those 
who have rendered distinguished service to science. 
Many of his paternal ancestors were sailors, and his 
father was captain of a small coasting vessel, in which 
bis son William accompanied him, after receiving an 
elementary education at East Looe in Cornwall. For 
four years the lad was engaged in a seafaring life, but 
in 1828, at the age of sixteen, and at the earnest desire 
of his mother, he returned to his native village, and was 
occupied for a few years in active manual labour. He 
had, however, developed a passion for learning, and 
every hour that could be spared, was devoted to the 
acquisition of knowledge, and more especially of mathe¬ 
matics. Having so far prepared himself, after severe 
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Study and under great privations, for more congenial 
labours, he removed to Torquay and opened a small day- 
school. Here he met with good success, which rapidly 
increased as the years passed by.- 

His earliest geological lesson had been learned at 
Lyme Regis when, as a sailor boy, he had been weather¬ 
bound on the Dorset coast, and had observed a fine 
ammonite, Later on the reading of a chapter on 
geology in a work published by the brothers Chambers, 
gave him his first insight into the objects of the science, 
and led him to devote attention to the subject. Thus, 
when he went to London in he was interested in 
visiting the British Museum, the Royal College of Sur¬ 
geons, and the Museum of Economic Geology (as it was 
then called) at Craig's Court. He had some difficulty in 
finding the last-named museum. 

Torquay has always been a locality of great interest to 
the geologist, and when Pengelly commenced his labours 
it was not long after the founding of the Devonian system 
by Sedgwick and Murchison, aided by Lonsdale. More- i 
over, De ia Beche and Godwin-Austen had published 
their important researches on South Devon, and McEnery, 
had brought into notice the interest attaching to the local 
bone-caves. No wonder that Pengelly, when once his 
ardour had been kindled, started to explore the district 
with vigour and enthusiasm. 

Many little adventures and anecdotes are recorded \ 
with reference to his geological expeditions. On one ! 
occasion at a wayside inn, where he had taken a | 
seat on the kitchen settle, Pengelly answered some 
inquiries addressed to him by three labourers, and finally 
entertained them to such good effect on the subject of 
stone-breaking, that the landlord became keenly in¬ 
terested. Seeking an interview next morning with Pen- j 
gelly, he thus expressed himself; | 

“ I hope no offence, sir : but ef you'd stop 'ere for a i 
foo days, or a week, and talk to the men in the cvenin's, | 
you shud be welcome to meat, drink, washing, and 
lodging free gratis. Pm sure lots d’ men wud come an’ | 
hear 'ee, and 1 should zell an uncommon zight o’ beer.” 

In 1855 Pengelly went, for the first time in London; 
to an evening meeting of the Geological Society, In a 
letter to his wife he says ; 

“There were probably about forty persons present, 
which I believe is considered a good attendance. We 
were rather late, and found on our arrival that a paper 
was being read descriptive of Mauna Loa, the volcano 
in Owhyhee. At its close, Austen, a well-known geolo- ! 
gist, and who once lived at East Ogwcll, read a paper 
on the ‘ Probability of coal existing at workable depths ^ 
near London.' ... A discussion followed the paper, in 
which the author was by no means spared, as the various 
speakers expressed themselves freely.” 

What seems remairkable to us is the small attendance 
at thereading ofthis important paper by Godwin-Austen, 
and the fact that .it was given second place at the 
meeting I Next year Pengelly attended another meeting j 
of the Geological Society, when papers were read by j 
Carrick Moore and Babbage. He says, It was a mag¬ 
nificent meeting, and made me wish fora town residence." , 

Pengelly first attended the British Association in I 
1856, at Cheltenham, and he was present at all sub^ j 
sequent meetings up to 18S9, with the exception of that I 
held at Montreal in 1884, I 
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In 1858 his detailed researches on the caverns of 
Devonshire may be said to have commenced. In that 
year the Brixham Bone-cavern was discovered, and the 
investigation was undertaken by the Royal and Geological 
Societies; a committee being appointed by the latter 
body, and the exploration being placed under the super¬ 
intendence of Mr. (afterwards Sir Joseph) Prestwich and 
Mr. Pengelly. The bulk of the work naturally fell to 
Pengelly. It was long before the results of this inves¬ 
tigation were issued. The delay, indeed, was aggravat¬ 
ing, for it was not until 1873 account was 

published. 

Meanwhile Pengelly became engaged in a systematic 
examination of the lignites and clays of Bovey Tracey, 
in conjunction with Dr. Oswald Hecr, who undertook 
the determination of the plant^remalns. This important 
work was executed at the expense of the Baroness 
Burdett-Coutts, and the results were published in 1862. 
The age of the deposit was regarded by Heeras Miocene, 
but it has since been shown by Mr, Starkie Gardner to 
be Eocene. 

In 1864 the first steps were taken to secure a sys¬ 
tematic exploration of Kent's Hole, Torquay ; and, aided 
by grants from the British Association, the work was 
carried out by Pengelly, who for more than fifteen years 
devoted himself with never-flagging energy to the task. 
During these years he annually reported progress at the 
meetings of the British Association, and his discourses 
on these occasions formed an attractive feature in the 
proceedings of Section C. Here, as elsewhere in all his 
lectures, he contrived to blend his science with a con¬ 
siderable amount of humour, while his expositions were 
both clear and spirited. 

With regard to the exploration of Kent's Hole, Prof. 
Bonney rightly observes that “it was the most complete 
and systematic investigation of a cavern which had ever 
been undertaken.” The time and labour, the care and 
patience, exhibited by Pengelly, and the precision with 
which he noted every fact, were extraordinary, but 
thoroughly characteristic of the man. His very full re¬ 
ports will ever remain as a monument of these labours. 
He had intended to publish a separate book on Kent’s 
Cavern ; but, considering that all particulars have been 
given in his many papers, the abandonment of this task 
I need not seriously be regretted. 

This outline of his principal work affords but a meagre 
idea of the activity of the man, He not only spent a 
good deal of time in lecturing in many provincial towns, 
but devoted much energy to local institutions in Torquay. 
The organic remains from various formations in Devon¬ 
shire were eagerly sought for, and a fine collection of 
Devonian fossils which he had gathered together was 
presented to the Oxford Museum by the Baroness 
Burdett-CoutU in 1860. 

His main efforts were always directed to the geological 
questions relating to Devon and Cornwall. He was 
jnaster of all the literature, and many of his contributions 
were most useful summaries of knowledge on particular 
subjects. Curiously enough, but litde is said in this 
volume of his fellow-workers in Devonshire. Dr. Harvey 
B. HoII, who, after Godwin-Austen, published a detailed 
Recount of the geology of South Devon, is not mentioned. 
Not is much said of G. W. Ormcrod nor of A. Cham- 
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perAowne, the latter of whom had laboured more assidu¬ 
ously than any previous worker at the intimate structure 
of parts of South Devon. More frequent references are 
made ||p William Vicary, who happily survives, and whose 
grand collection has done so much to illustrate the life- 
history of the rocks of Devonshire ; and there are several 
references to John Edward Lee, though not to bis 
collection of Devonian fossils, perhaps the finest of its 
kind as regards South Devon, Such omissions may not 
be deemed of great importance, but to one not familiar 
with the subject the book is apt to convey the notion 
that Pengelly was almost the sole worker, in his time, 
on Devonshire geology. 

A great portion of the volume is taken up with letters 
from Pengelly to various members of his family, giving 
interesting accounts of his journeys and lectures, and of 
the many men of science and others whom he met; and 
there are numerous extracts from letters of Lyell and 
others addressed to Pengelly. The fame of KenPs 
Cavern brought many an illustrious visitor to Torquay, 
and although Pengelly’s time was a good deal taken up 
in describing the cavern and its contents, he was naturally 
gratified at the interest manifested. In society he was 
always a genial companion, full of fun, and notoriously 
full of puns ; so much so indeed that in 1862, at the first 
meeting of the Devonshire Association, which he was 
mainly instrumental in founding, he was christened Mr. 
FungtWy by the President, Sir John Bowring. 

Prof. Bonney, in a concluding chapter, has given a 
capital account of the scientific work of Pengelly; and 
appended to it is a list of his papers, apparently compiled 
from the Royal Society “ Catalogue of Scientific Papers.” 
Unfortunately these are not enumerated in strict chrono¬ 
logical order, nor is the list complete. It would have been 
well to make it so, for it would have been an appropriate 
record of Pengelly’s many-sided labours. One of his 
elaborate papers, published in the lyansac/ions of the 
Devonshire Association {vol. v,), dealt with “The signs 
of the hotels, taverns, inns, wine and spirit vaults, and 
beershops in Devonshire a subject that should not be 
without interest to the field-geologist. 

Those who w^re personally acquainted with Mr. Pen- 
gelly will read this work with especial interest, including 
the accounts of many minor circumstances that otherwise 
may appear somewhat trivial and unnecessary. When, 
however, we remember that the work has been edited , 
by the loving hand of a daughter, we may well pardon 
any excess of zeal, and thank her for having given so 
excellent a biography of one who laboured manfully, i 
enthusiastically, and successfully in the cause of science. 1 

H. B. W. I 


MEXICAN ARCHMOLOGK 
Arc/teo/tf^icai among the Ancient Cities of 1 

Mexico* Part ii. By W. H, Holmes. Pp. 300. i 
(Chicago, 1897.) I 

second part of Mr. Holmes' work on the ancient j 
A cities of Mexico has this year appeared, and com- i 
pleles the first part of a series of anthropological publi- | 
cations to be produced under the auspices of the Field j 
Columbian Museum at Chicago. This work, extending j 
as it does to over 300 pp. and containing numerous 1 
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plans, sketch-maps, drawings and photographic repro* 
ductions, has been conceived on a somewhat more 
ambitk>U5 scale than previous publications of the Field 
Columbian Museum. It is evident at a glance that the 
greatest pains have been taken in the preparation of the 
plans and drawings, while the numerous papers Mr. 
Holmes has already contributed to various scientific 
journals are a sufficient guarantee of his competence to 
undertake a survey of one or more of the cities of 
ancient Mexico. In this field of archicological research 
there are already many patient workers who devote much 
time to the excavation and survey of the ruins, but there 
is no lack of material for study, and many sites still 
remain comparatively untouched. We must admit, 
however, that the two parts before us are a little dis¬ 
appointing. From the obvious care expended on them 
we were prepared to welcome them as a contribution of 
the first importance to Mexican archaeology, but on 
perusal they do not quite justify our expectations. Let 
us hasten to add that this is due to no fault of the 
author, but is a necessary consequence of the plan and 
nature of the expedition of which the volumes are 
a record. 

Mr. Holmes' studies among these ancient sites were 
undertaken in the spring of 1895, when he spent three 
months travelling in these regions with Mr. A. V, 
Armour, of Chicago, and other friends. Botany, geology, 
anthropology and natural history were impartially studied 
by the party, and, as Mr. Holmes remarks in his preface, 
he himself as “ Curator of Anthropology ” in the Field 
Columbian Museum, “ was expected to examine and 
describe such archeologlc remains as happened to be 
encountered during the journey.'^ It must not, however, 
be supposed that the book is merely the record of a 
pleasure trip. The localities visited are dealt with 
systematically, but in every case too little time was 
given to the examination and measurement of the ruins. 
The first part of the trip was devoted to the monuments 
of Yucatan, when the islands of Contoy, Mugeres, 
Cancun and Cozumel, and the mainland opposite them, 
were examined in less than two weeks, during which 
period the party went as far south as Tuloom, where 
they did not land, but Mr. Holmes sketched the ruins 
from the sea. In the interior of Yucatan the remains at 
Tikul, Uxmal, Izamal and Chichen-ltza were also 
examined in less than a fortnight. The first part of 
the book dealt with these places, but it will be obvious 
that so little time having been spent at the actual ruins, 
Mr. Holmes’ notes were necessarily superficial. He 
tliereby lays himself open to correction by more 
systematic explorers than himself, and, as a matter of 
fact, Mr. Alfred P. Maudslay, who in 1889 encamped 
for five months at Chicben-ltza, which Mr. Holmes and 
his party in 1895 did in a week, has already pointed out 
in the columns of Nature (vol. liv. pp. 274^) several 
inaccuracies in his observations. The second part of 
the work, which has just appeared, deals with the 
monuments of Chiapas, Oaxaca, and the Valley of 
Mexico, and though larger in bulk than its predecessor, 
represents the result of observations made in an even 
shorter period, four days being* spent on the ruins of 
Falenque, a week at Mitla, a day on Monte Alban, while 
from Mexico two brief excursions were made to San 
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Juan Teotihuacaiv It is needless to point out that this 
publication could not have been compiled had the places 
never been surveyed and described by other explorers- 
Mr Holmes frankly admits that his work is no more than 
a sketch of the sites he visited **seen at a passing glance’*; 
but even regarded merely as an introduction to the study 
of Mexican archaeology, its value to the student would 
have been much increased by the inclusion of references 
to the extensive literature on the subject, and by a 
discussion of the work accomplished by previous ex- 
plorers and archaeologists. | 

OUR BOOK SHELF. ! 

lifanuaie (id Chimico e deW Indust rude. Hy Prof. Dr. | 
Luigi Gabba. Pp. xvi + 442. (Milan : Ulrico Hoepli, i 
1898.) 

La Fabbficazione delV A ado Solforko., deW A cido Hitrico^ 
del Solfato Sodico.^ delV A cido Muriatico. By Dr. V. 
Vender. Pp. v + 312. (Milan : Ulrico Hoepli, 1898.) 
Leghe Metallicke ea A mat game. By I. Ghersi. Pp. 
xii + 431. (Milan : Ulrico Hoepli, 1898.) 

The three volumes, the titles of which are given above, 
belong to an extensive series of manuals published by 
the firm of Hoepli, Milan. More than five hundred of 
these Manual! Hoepli have now been published, covering 
a variety of subjects in science, letters, arts, and 
industries. 

Prof. Gabba’s volume is a collection of tables of 
physical and chemical data, and of analytical processes, 
for the use qf analytical and technical chemists, directors 
of chemical works, students of chemistry, and others. 
The tables and the descriptions of methods of detecting 
various substances, and of carrying out a complete 
analysis or assay, will be found very serviceable to all 
technical chemists. The volume contains a mass of 
physical and chemical data, and it will prove as useful to 
analysts as engineering pocket-books are to engineers. 

Dr. V. Venders work on the manufacture of sulphuric 
acid, nitric acid, and hydrochloric acid, presents in a 
concise form the essential facts of these great chemical 
industries. In the case of each product, the substances 
employed in its manufacture, the general principle of the 
manufacture, the theory of the various processes, the 
details of construction of the plants in use, and methods 
of analysing the products, are described. The book is 
instructively illustrated; and though the text is in Italian, 
English chemists will find that they can read it by 
occasional reference to a dictionary. 

In the third of Hoepli’s Manuals referred to at the 
head of this notice, Signore Ghersi provides metallurgists 
with a handy book on metallic ^loys and amalgams. 
The volume opens with a description of alloys in general, 
and then deals in succession with binary alloys, alloys of 
aluminium with common metalsj nickel alloys, amalgams, 
alloys of gold, silver, and platinum, alloys for coinage 
and medals, bronses, brass, ternary and quaternary 
alloys, Delta metal, fusible alloys, alloys which simulate 
various metaU, and solders. There is an appendix con¬ 
taining useful tables* of physical and chemical data re¬ 
ferring to alloys, a long list of works cited, and a good 
index. The author frequently refers to recent investiga¬ 
tions of metallurgists in various parts of the world, and 
his book does credit to him and to the scientific spirit 
in Italy. 

Lectures on Quaternions. Part i. Introductory, By S. 
Kimura, Sendai, Japan. 

We arc unable to read this treatise, because it is printesd 
in Japanese. The mathematical formulee and woodcuts 
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show that the author is introducing his students to those 
elementary geometrical (curve and surface) illustrations 
of the vector calculus (mainly vector addition and differ¬ 
entials) which may be taken up without any knowledge 
of a quaternion. The characters are printed in hori- 
' zontal rows instead of the usual vertical columns, and 
this might be taken as the text for a sermon on the 
modern changes In Japan. The Concession is necessary 
if a student is to read mathematical forihulse with ease, 
yet it is one which need not alarm the scholars, and 
by making it the author takes away an objection to the 
use of Japanese characters, and so keeps his reader in 
touch with Japanese Literature. Every Japanese reader 
of such a treatise is well acquainted with English, and 
if the teaching of mathematical science were to be con* 
sidered by itself, alt such books might just as well be 
printed in English. But it is well known to all who 
have studied the Japanese that they are not merely 
studying our commercial and military and scientific 
ideas, but how they may assimilate these ideas without 
undue hurt tu their own old civilisation and developed 
instincts and fine moral character, which seem to them, 
and indeed to some of us, of a very much higher order 
than what we find in Europe. Welt, the vector calculus 
can do little harm to anybody ; but when Part ii. is pub¬ 
lished, and the author introduces his quartern ions, he 
may be glad that the old scholars who protect the 
morals of his country are unable to understand what 
he is writing about. J. P. 

Lehrbuch der Erdkunde fur kohere Schuien. By Dr. 

Willi Ule, I. Theil (F'lir die unteren Classen). Pp. 

viii -I- 176. (Leipzig: G. Freitag, 1897.) 

This is an excellent reading-book for children, but as it 
is printed in the German language, it will not be found 
very useful this side of the Channel. Written in a 
very simple manner, and dealing only with fundamental 
ideas, the author describes clearly and concisely the 
! main physical features of the earth—such as mountains, 

I plains, continents, races, &c. Each of the different 
countries is generally described, and typical illustrations 
are inserted here and there. Several paragraphs arc 
also devoted to brief general descriptions of the weather, 
cliinates, elementary astronomical phenomena, map- 
' drawing, &c. The author has succeeded in bringing 
together in a methodical and natural sequence a great 
amount of information which the children will read with 
delight. Names and numbers have been suppressed as 
I far as possible in the text, these being added in tabular 
form at the end of each section, more for the use of the 
teachers than for the readers. 

The Great Meteoric Shotoer of November. By W. F. 

Denning, F.R.A.S. Pp. 52. (London : Taylor and 

Francis, 1897.) 

UfO^j the subject of meteor-observation, Mr. Denning 
teaches “ as one having authority, and not as the scribes.^ 
This pamphlet, reprinted from the Obseruatorgy furnishes 
meteoric observers with a number of interesting facts as 
to past November showers of Leonids, and prospects 
of observations between now and 1905, Mr. Denning 
deals in succession with the position of the Leonid 
radiant, the character of the radiant, the visible aspect of 
t^c individual Leonids, the real paths of the meteors in 
dur atmosphere, minor meteor showers visible at the 
Leonid epoch, expected phenomena at the ensuing 
return, the observations required, and the November 
showr from Riela’s comet. Every astronomical observer 
should possess a cop^ of the pamphlet, for the perusal 
I oL it will show him exactly what jpdints require 
!, attention, and will thus increase the value of his ob¬ 
servations. 
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LETTERS TO THE EDITOR 

X Ths Hoes ttof hold himself ttsponsibh for opinions ex> 

pressed by kis fojy'ospondenfs. Neither can he undertake 
to return ^ or to corretp'fjtd with the sstriters of, rejected 
mafsuscripfs intended for this or any other part of NATURE. 
2fo notice is taken of anonymous c om mun teat tons J\ 

A Bee's Movements in « Room. 

The following was communicated to me by a friend of 
mine, Mr. E. W. Winstanley, of Trinity College, Cambridge, 
and, as it may have some value respecting the relations of in- 
sects to flowers, I think it worth putting on record. The observ¬ 
ations were written down on the day after the occurrence, when 
he related to me the facts, and I reproduce them here in his 
own words: — 

“ Sitting reading in my room (15 Jesus Lane) by the open win¬ 
dow, about noon, October 21—a sunny day—I became conscious 
of a buzzing sound, and, on looking up, found it due to the entrance 
of a bee. Noticing that certain objects seemed to arrest the in¬ 
sect's attention, I paid special heed to its movements. It first 
went across to the pictures on the opposite wall, following them 
round the room, and hovering a short time close to each of the 
coloured ones, then passing out of the door, which was wide 
open; returning, after a few seconds, it flew straight to the gas- 
shades, which, two in number, are situated one on each side of 
the mantelpiece ; it lingered over the top of one, and then passed 
on to the other, and repeated thU movement. It now took a 
second tour of the ][uctutes, and after stopping a moment or two 
near one of the brass knobs of the curtain-pole, came again to 
the gas-shades and made a closer investigation of them, l^th by 
hovering over the top and by entering at the bottom around the 
gas-burners. It then visited in succession four ornaments on the 
mantel-mirror, drew near once more to the large central coloured ; 
picture, made a second exit by the door, coming back almost 
immediately, and, after dwelling near the two small colcmrcd 
pictures for the third time, flew straight out of the window. 

** It never actually alighted anywhere, remaining near the 
objects by the rapid quiver of its wings. The whole visit the 
bee paid me occupied probably five minutes or less. Although 
I did not examine it closely, I considered it to be a hive and not 
a humble bee.*’ 

The special features to notice in the above are the systematic 
way the bee flew about, and the nature of the objects which 
attracted its attention. 

Any one on surveying the room would admit, I think, that the 
l^-shades and the pictures are the most brightly coloured 
Hiinp in it. 

The gas-shades are semi-opaque, lily-shaped, and tinted from 
yellow to bright pink upwards ; in fact, they resemble very large 
‘^niopetalous flowers (corollas). 

The pictures in the room numbered seven, consisting of a 
large frame enclosing five photochrome views, of two small 
photochromes, and four photogravures. My friend says it was 
distinctly the coloured ones that attracted the bee, giving the 
other ones a mere glance, 9d it were. The photochromes arc 
vividly coloured, bhic predominating. 

The remaining objects visiied, the ornaments, are not striking 
or large, but have flowers painted on them on a white ground, 
mostly resembling blue forget-me-nots. My friend was some¬ 
what astonished at the bee regarding these, as he was not aware, 
till he looked, that the vases were decorated thus. He is not a 
botanical student, and has no bias towards any theory of the 
flower ; it was the methodical way the bee went about the room 
that arrested his attention. It is mainly owing to this fact that 
I thought it worth while to make his observations known. 
Recently some observers have put forward reasons for con¬ 
sidering that the colour of the flower exerts little attraction 
towards insects, and that it is chiefly the odour. The above 
piece of infotmation favours decidedly colour attraction. There 
was no perception of odour, or any flowers or plants present in 
the room at the lime. 

To my mind it seems rational to assume that colour and 
odour may pts^ somewhat equal attractiolui, the scent serving 
to bring l^s from a distance, and the colour helping to guide 
them directly to the honey. A bee becoming accustomed to 
associate nectar with conspicuously coloured objects, might thus 
learn to visit flowers wholly from colour*sensatioi), and, not 
having sufhcieht discriminating power, visit other brif^tly- 
coloured things as well. J. Parkin. 

Trinity College, Cambridge, October 23. 


A Teat for DiviaibiUty, 

May I venture to supply a lOng-felt want amongst arith¬ 
meticians, viz. a general test of divisibility ? 

N be any integral number, and ® any divisor, then 
N = + lo^ -I- loV + &C. 

as « H- ( 4 ^ -f- r) + r (Jjr -f r j* -t- &c. 

=s aO -f -t- -h -i- &c. 

= 8Q + a *f h( 9 gi -h rj) + r#) + &c. 

s= 8Q + 8Q1 + Ni 

= a(Q+4) + Ni. 

Here N^ is the least general substitute for N, and is of the 
form 

fl + -f cr^ -*• dr^ + &c. 

where the number of values of r^, r, &c. cannot exceed 8 i, 
but may be much fewer, and constitute a recurring series found 
from 

10” 

, where n = i, 2, 3, 4 iS:c. 

0 


^ 2, 5, then Ni 

=“ a 

= 4, 

t^a + 2d 

-8, 

= C -h 2i + 4r‘ 

=. 16, 

a a t- lOd + 4c lid 

= 3 . 9 , 

s: a + h ‘k e + &c. 

= 7 . 

a + + 2c 6d -k 4e + $f ] 


+ ^ + ^h + 2i y 6j + 4k + tVc. j 

II 

= lOi 26r \ 


-f- + lew + 26/ -H &C. f 

= u, 

— a + 10^ -1- f -r lOflf -f itc. 


and so on. 

The practical importance of this general lest must primarily 
depend on the brevity of the recurring period of r„, I ml in 
special cases this objection may be removed. 

Thus when 8= ii, if Nj 8 = we have 

Nj a= (a -f f + &c.) -t- io(/^ + d y &c.‘) 
w S X loS] ~ I ly. 

But S - y =•- io(y - Sj) 
where (S - y) -r lO = y - S » y. suppose ; 
also S, -(iiy - S)-f lo; 

... s - S. = = iiy.. 

That is, the difference of the sums of the alternate series of 
digits is divisible by u if N or Nj l)e so divisible. This result 
may be applied thus ; Let a^, r, &c. denote triple periods, 
and B =* xooi, then 

Nj = flg + I0*^J + f, loVj + &c. 

= (flj + fj -f &c,) -f 10® {dg + dg + &c.) 

= S 1- io*Si which may be changed to 
S — Sj. , 

Thus S - S, is a test for divisibility by 7, ri, 13, 77, 91, 143, 
1001 . 

Again, if 04, ^4, &c. denote quadruple periods and 

8 10,001, then 

Ni - a4 -I- 10*84 + ^4 + &c. = S - Sj 

and is a test for 8 73, 137, loooi. 

Again, if Cg &c. denote sextuple i>eriods and 

8 « 1,000,001, then 

Nj » + fg + &c. =: S “ Sj and is a teat for 8 = loi ; 

9901, 

As examples take 


(I) N = 807,929.122 ; 8 = 7, M, 13, 143. 77,91; 
S - S, = laat + S07 “ 9*9 ~ o- 

.the proposed number is divisible by B. 

(8) N « 67, 3S5«. 349*; » » 73. i37. 

S - S, « :H91 + 67 - 35S«»= o- 

<3) N 360, 4536, 7388; 8 = 73. 

S - S. » 7748 “ 4536 = " 73 44- 

(4) N 390. 9569; 8« 137. 

S - Si » 9179“ »37 ^ ^7* 

(5) N = 585622, 077<«7 J # “ 

S - Si 9*405 « 905 X xot. 

(fl> N » 9542*L 304387 5 8 “ 10*- 
S - Sj a* 649834 “ 8434 X ioi. 
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When the periods consist of similar groups, as 
222 , 222 ; 

*23, 123; 

333 . 777 . 444; 

333555 . 333555 ^ 

5174. 1399. 1399. 5 * 74 ; 

divisibility by the formula S Sj may be determined by in¬ 
spection, and this conclusion will not be modified by like per¬ 
mutations of each group. Thus 123123, 312312, 132132 &c. 
are each divisible by 7, ll, 13, 91, 143 &c. 

Lastly, since changes with every value of d, no general 
formula for the determination of primes can exist. 

Hknry T. Burgess. 
Tarporley, West Norwood, October 16. 


INTERNATIONAL CONGRESS ON 
TECHNICAL EDUCATION} 

T is difficult to know how best to review a volume 
consisting of such varied matter as the Report of 
the Proceedings of an Educational Congress. Even 
when restricted to technical education, the subjects that 
may be legitimately discussed are very numerous ; and 
with the constant widening of the definition, it is not 
easy to exclude any branch of knowledge, as outside the 
field of inquiry. After reading very carefully the closely- 
printed volume of nearly 300 pages, which includes the 
papers in ex/enso^ and a summary of the discussions, we 
must own to some feeling of disappointment at the 
poverty of the results. Several of the writers and speakers 
are men of knowledge and experience, who write and 
speak with authority on their respective subjects ; but, 
nevertheless, the volume before us adds jittle to what 
was previously known, and we look in vain through its 
pages for any new light to guide us in solving problems 
that are still impenectly understood. The papers are, 
of course, of unequal merit, and we propose briefly to 
call attention to a few only, selecting rather those the 
authors of which show themselves abreast of the diffi¬ 
culties to be overcome. 

The Congress was the fourth of its kind, the two pre¬ 
vious meetings having been held in Bordeaux, in the 
years 1886 and 1895, and the first in Brussels in t88q. 
^e U|test Congress, held in London, was organised by 
the Sd^ty of Arts—a society which has always shown a 
deep am! very active interest in technical education, it 
occupied four days from June i^, when M, Leo Saignat 
and the Duke of Devonshire delivered short introductory 
addresses, till Friday, June 18, when it was brought to 
a close by a few words of thanks from the chairman, 
Sir Owen Tudor Burne, to those who had assisted. 

It is not easy to correctly group the contributions 
under separate headings. Several papers were descrip¬ 
tive of the methods and conditions of education in the 
countries and districts with which the authors were 
familiar. Some few treated of educational problems, 
and these were perhaps of widest interest. The vexed 
question of the organisation of instruction and of examin¬ 
ations was very fully discussed ; a whole morning was 
devoted to papers bearing upon the teaching of domestic 
science ; and a special feature of thp Congress was the 
prominence given to the subject of commercial education. 

Among the papers dealing with educational method, 
those on the teaching of ch^istry were certainly the 
most infonhing. The character of the chemical teaching 
best adapted to the requirements of persons actually 
engaged m industrial pursuits^ and also to school children 
preparing for such pursuits, bad recently been the subject 
of a thoughtful report, prepared by a Committee speci¬ 
ally appointed by the Technical Education Board ot the I 
I^don County Council, This report had been widely ! 
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circulated, and both Dr, Wilt, of Berlin, and Ur. Lunge, 
of Ziirich, referred to it in their communications to the 
Congress. It is doubtful, however, whether cither of these 
professors fully appreciated the problem, as it presents 
j Itself to organisers of evening classes in this country. 

! Neither in Germany nor in Switzerland is there anything 
I approaching to the teaching of technological chemistry, 

I by means of evening lectures, to artisans. When Dr. Witt 
states, in his paper on the “ Relation existing between 
the teaching of pure chemistry and applied chemjstry/*^ 
that he ^‘cannot admit any fundamental difference in tne 
methods of research," every one will agree with him ; 
but when he says, “we want no schools for producing 
specialists” it may be reasonably thought that his' 
I generalisation is too far-reachmg. There are sue- 
I cessfu) dyeing schools in all parts of Europe, and he« 

! himself, admits that “ Dyeing, calico-printing, and paper- 
j making are . . . industries which may rightly claim the 
necessity of some special instruction in the methods of 
manipulation,” even if no other industries have like 
claims. Although Dr. Lunge, who is essentially a 
technologist, puts in a plea for the study of applied 
chemistry, his views do not differ essentially from those 
of Dr. Witt. He is at one with other chemical teachers 
in recognising the importance of training in the methods 
of research for all students. He says very truly : 
“ Nothing in these times of ours is likely to turn out a 
first-class chemist, worthy of being later on put in charge 
of a large factory, who has not tried his hand at original 
research.” Dr. Lunge insists, however, on the advantages 
of specialised training, and refers to the demand of i)r. 
Bdttinger, head of a chemical factory, having under him 
a staff of more than one hundred chemists, for the 
establishment of more professorships of technological 
chemistry. It is, nevertheless, clear that the difference 
between the training in pure and applied chemistry 
which Dr. Lunge has in mind, consists mainly in the 
addition to the curriculum of technological students of 
a course of instruction in engineering, in order that 
they may advance beyond the position, to use his own 
words, of “ testing slaves,” to understand something cf 
the processes of manufacture on a commercial scale. Dr. 
Lunge shares with most German chemists the opinion, 
that the knowledge of chemistry and technology that can 
be imparted to adults in night classes is useless from the 
manufacturer’s point of view. He says : “ I do not even 
think that apart from isolated exceptions, such knowledge 
is of much good to the foreman, whose duty it is to carry 
out instructions, and to see that the nien do their work 
as prescribed by the staff.” And, more definitely, he 
tells us, that “ in Germany, even in those factories where 
the work is carried on with the greatest chemical refine¬ 
ment, the foreman and ordinary workmen are neither 
required nor even desired to know anything of chemistry.’' 
Dr. Lunge, in this statement, is, of course, referring fo 
large chemical works in which there is a complete system 
of division of labour and sectional work, and where every 
difficultyj as it occurs, is at once submitted to some 
member of the large staff of chemists employed. But it 
is now generally admitted that there are many small 
trades in which a knowledge of chemistry is useful to the 
ordinary workman, and that the training, even when 
it proceeds from the process to the principle, may be 
made educationally valuable in supplementing the still 
impaiffect, and too brief discipline of the elementary 
school Prof. Armstrong’s characteristic paper, indirectly 
bearing upon this subject, entitled “ Heuristic instruction 
in physical science,” was intended to show that the aim 
of sound science teaching should be to put learners in the 
attitude of discoverers ; and there is no doubt that if such 
teaching were more general, the necessity for specialised 
instmction would be lessened, and a great part of the 
technical teaching of evening students might be re¬ 
modelled. Dr. Armstrong scarcely did justice, however, 
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to th« prood work now carried on in some of the London 
polytechnic institutions, which do not, as a fact, give 
•any undue prominence in their teaching to the require^ 
ments^f the Science and Art Department’s examinations. 
Every one, however, will agree with him, that in the 
organisation of education some machinery must be found, 
whereby those, in whom the control of education is vested, 
are brought into contact ** with those who are actively 
•engaged in improving the methods of teaching, i,e. in 
educational research.” 

Of the papers dealing more particularly with technical 
education in relation to trade subjects, that of Mr. Sidney 
Wells, on the qualification of teachers, will be read with 
most interest. He recommends the attachment to trade 
•classes, of student-teachers who would be required to 
follow a course of instruction covering two or three 
years. The students would be selected from the mem¬ 
bers of separate trades, and would be remunerated by 
scholarships for the loss incurred during the period of 
their training. The means of providing a suitable train¬ 
ing for trade teachers is a serious question that must be 
faced before long. In many of our trade classes, as now 
conducted, there is a lamentable waste of energy and 
money owing to the want of previous education of those 
who faute de mieux ate appointed as instructors. A 
paper on “Theory and practice in trade teaching” 
deals with the same question from another point of view, 
showing the difficulties inherent in the teaching of trade 
subjects, as regards both the instruction to be given in 
the principles of science applicable to a particular trade, 
and the use of tools and machinery in workshop prac¬ 
tice. In the discussion that followed the reading pf 
these papers, and of others bearing incidentally upon the 
same subject, no serious attempt was made to grapple 
with the real difficulties of the problem. As might have 
been expected, there was considerable divergence of 
•opinion as to whether technical instruction should be 
limited to the section of the trade in which the student is 
Actually engaged, or should extend beyond it™a question 
which is unavoidably complicated by trades-union con¬ 
siderations. Mr. Steward, of the Central School of 
Arts and Crafts, in reference to the gold and silver trades, 
expressed his opposition lo the system prevailing at the 
Vittoria Street School, Birmingham, where lads are en¬ 
couraged to practise in the school other branches of the 
trade than the one at which they daily work. On the 
■other hand, Prof. S. P. Thompson quoted with approval 
a passage from a report of the Technical Education 
Board to the effect, that at the Crafts School every effort 
was made “to give students a broader view and practice 
of the craft in whirh they are engaged”; and he ex¬ 
emplified his meaning by suggesting that silver chasers 
might be required to learn some other branch of the 
trade, such as engraving or enamelling. No fault can be 
found with many of the general principles enunciated in 
connection with trade teaching. That “all Technical 
?2ducation Boards should negotiate with trade organ- 
isations with a view to co-operation”; that “technical 
education means a different thing in every trade or group 
of trades ”; and that “ all teachers of technical classes 
should be practical craftsmen,” are propositions generally 
admitted. But, as regards teachers, we have already 
seen that the qualification of practical craftsmanship is 
not alone sufficient, and the difficulty arises in findings 
united in the same person, the combination of qualities 
now needed. 

No educational congress could be held in England 
without frequent reference to the subject of examination»t 
Questions of organisation and control, the influence ex¬ 
aminations exercise, or might be made to exercise, on 
teaching, were very fully discussed. Prof. Wertheimer, 
speaking as a teacher, said : “ There are not a few of os 
who would be prepared to make the establisninent of a 
new examination a misdemeanour, unless the examination 
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took the place of one or more already in ^istence.” A 
few good suggestions were made in the course of the 
discussion for the better coordination of examining 
bodies, but progress in this direction can scarcely be 
looked for until the passing of a satisfactory bill for 
organising secondary education* 

Mr. Quititin Hogg read an interesting papor on the 
new polytechnics of iLondon^ and Dr. iG&rnett, re¬ 
ferred in detail to the efforts , made by thC; Lonaoip^ 
County Council to place the instruction given in those 
schools on sound educational lines. The appointment of 
an educational principal to each school, the insistence on 
practical teaching in the laboratory or workshop, the 
encouragement of special advanced studies suitable to 
each locality, and the establishment of an efficient system 
of inspection, arc evidence of the thought and care 
bestowed upon the direction of these institutions. They 
are still, however, in an experimental stage of existence ; 
but in the provision they afford for secondary technical 
instruction, particularly of that kind adapted to evening 
students, they serve to indicate the great progress that 
has been made during the last five years. 

Among the descriptive papers contributed by foreign 
delegates, that of Herr von Deifenbach, on the system of 
instruction in Wiirtemburg, would claim first consideration, 
if space permitted us to enter upon this group of subjects. 
None of these communications, however, add much to 
the information already furnished in the reports of 
various Commissions, and in the articles on foreign 
schools that have appeared from time to time in these 
pages, and in those of other journals. 

The question of commercial education was fully dis¬ 
cussed by several speakers, including M. Siegfried, 
Mr. Hewms, Mr. Sidney Webb, and Mr. Organ. The 
cry for commercial education, when carefully defined, 
seldom means more than a demand for the systematic 
teaching of modern subjects in our secondary schools, 
A course of French and German intelligently taught, 
lessons in scientific method illustrated by laboratory 
work in chemistry and physics, instruction in prac¬ 
tical mathematics with graphic exercises, and lectures 
on history with explanations of the growth and routes 
of trade would satisfy most of the requirements of 
those who attach value to commercial education ; and 
schools giving such a training will probably be found in 
every large town, when our secondary education is fairly 
organised. In connection with this subject, attention 
may be called to a report on commercial education in 
Europe recently issued from the Bureau at Washington, 
Dr. James, the writer of the report, tells us : “There is 
no institution in Great Britain, which fairly deserves the 
name of a commercial high school . . . England is now 
beginning to wake up to the necessity of this sort of 
education. Boards of trade, teachers’ conventions, edu¬ 
cational societies, have all begun to agitate for its intro¬ 
duction.” And, later on, he says : “ Instead of taking 
hold of the subject at the right end, and organising a 
great institution in London, which might serve as a 
j model for such schools elsewhere, the English began 
their work in this field, as in many similar instances, by 
establishing examinations.” We feel the force of this 
criticism ; but it is a question, to be carefully considered, 
whether high schools of commerce, similar to our science 
colleges, are really needed in this country, for the training 
of youths between the ages of eighteen and twenty-one 
in the details of office work. In thetr papers dealing 
with this question, Mr. Webb and Mr. Hewins have 
contributed to the bett;er appiThension of the difficulties 
of the subject. As ppintedf out by one of tfiese writers, 
the highest commercial instruction must be specialised 
to prove useful and attractive, and it should app^ to 
them engaged in the particular branch of cbrntneTce to 
which it refers. 

We cannot close this short notice of the subjects con-^^ 
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ftidered at the Congress without reference to the papers 
on domestic economy. It mu^t be admitted that the 
teaching of such subjects as cookery and laundry work 
has been made of late years distinctly more educative, 
and at the same time mOre practically useful. Much of 
this improvement is undoubtedly due to the educational 
experiments carried out by Mr. Hugh Gordon and by 
Mr. Heller, under the direction of the London School 
Board. The results of their work may be seen in the 
training schools attached to some of the polytechnics, 
and in the classes held in other institutions. Miss 
Walters paper on “ Domestic science as an clement in 
girls* education** shows the great advance that has 
recently been made in the treatment of this important 
subject, and marks the distinction, not always clearly 
indicated, between the teaching of domestic science and 
of domestic arts. For persons qualified to give instruc¬ 
tion in the science there is an increasing demand ; and 
in her paper, Miss Walter gives an outline of the course 
of training such i^ersons should undergo, and her sugges¬ 
tions do not err on the side of incompleteness. 

It is doubtful whether the bulky volume, the contents 
of which we have endeavoured to summarise, will be read 
by many, even of those persons who are actually engaged 
in the work of technical education. Such congresses, 
however, serve a useful purpose in bringing people 
together for the interchange of opinion, and in inducing 
a few persons to think seriously on some of the difficulties 
which, owing to its wide meaning and the variety of its 
methods, the problems of technical education undoubtedly 
involve. 


elements in a verjr finely-divided state. The compo¬ 
sition of the -eutectic mixture remains constant, whilst 
the amount of isolated crystals varies with the percen¬ 
tage composition of the alloy. The limiting cases of a 
pure definite oonapound qr roetaVand of a puce eutectic 
mixture may be grouped with those alloys. 

Eutectic alloys vary in appearance according aS they 
have been cooled slowly or quickly. In the, latter case, 
the surface is uniformly striated, but the crystals or 
cr>'stallites are so small, that it is difficult to obtain 
satisfactory photogra^ms 6f thdtn* When the solidifi-. 
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MICROSCOPIC STUDY OF ALLOYS. 

'T'HE study of metals with the microscope proceeds 
apace, and is now becoming as generally pur¬ 
sued among metallurgists as the determination of 
melting points has been during the last five years. 
Since the appearance of Prof. Roberts-Austen*s article 
on “Micrographic Analysis” (Nature, vol. Hi. p. 367, | 
1895) of iron and steel, a large amount of work has been 
done ; but most observers still devote themselves more or 
less exclusively to the study of this metal, attacking 
unsolved problems which seem to have great industrial 
importance. This tendency is unfortunate from some 
points of view, for the complex constitution met with in 
that protean element makes it less easy to explain the 
observed appearances until, by work on simpler alloys, a 
better acquaintance with tlie whole subject has been 
obtained. M. Charpy is one of those who has resisted 
the temptation offered by the alloys of industry, and in a 
recent paper * has given some interesting results of his 
investigations on binary alloys which are well worth 
re^statement 

It is now fairly established that microscopic examina¬ 
tion gives an immediate analysis of alloys, which is all 
the more valuable for differing in its results from chem¬ 
ical anal^is, since these differences indicate the exist¬ 
ence of definite compounds, and elucidate the structure 
in other ways. The iiTunediate analysis is now made 
with the aid of a planimeter, as Sauveur recommended, 
by which the ratio of the areas occupied in the micro¬ 
scopic field by the various constituents can be measured. 
The meul or metals fbVmmg each of these constituents 
can often be indicated by tlusir colour, hardness and. 
above all, the effects on them of various reagents, ana 
thus a full account of the alloy can be given. 

In the normal tvpe of constitution of binary alloys, 
crystals of one of the metals, pr of a definite cOmponnd 
of the two, are seen enveloped in a Second constituent, 
whiph is generiilly the eutectic alloy, containing both 

' M^ulUq^a*. Buli, 4$ U 
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cation is slow, however, the separation into lamelke is- 
strongly marked, especially when viewed under high 
powers, and this structure is highly characteristic of 
eutectic alloys, being easily traced in any of thjem what¬ 
ever the metals in the alloy may be. It is well shown in 
Fig. I, which represents an alloy containing silver 66 per 
cent, antimony 34 per cent., magnified 500 times ; the 
metal has been treated with sulphuretted hydrogen, which 
has blackened the silver and left the antimony unchanged. 



Fig. ».-TAUoy pf tin, 90 per cent.; atotimemy, 10 per eftnt. 


In the same figure some straight edges can be seen, in 
whifi^ the ramifications end, and which sketch out shapes 
res^bling those of crystals of antimony. The presence 
of these crystallites or incipient crystals in eutectics con¬ 
stitutes one of the resemblances between them and the 
micro^felsltic basis observed in many igneous rocks, and 
it seems likely enough that if Ij^ht transmitted through 
these alloys could be examined, it would show that they 
are dh the borderland between crystalline and amorphous 
matter. 
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Besides' the normal type of binary alloys, in which 
eutectics observable, there is a second type consisting 
Offthoysof metals which form isomorphous mixtures with 
each other. These alloys, whatever maybe their com¬ 
position, consist of only one species of crystals, which fill 
the whole space, the composition and the properties of 
the alloys usually varying in a continuous manner in each 
crystal. The numl^r of metals capable of forming 



Fiq. 3.-'Anflf5r of tin, 75 per cent.; antimony, 25 per cent. 


isomorphous mixtures with each other is small, the 
bismuth-antimony alloys being the only ones out of 
fourteen series investigated by M. Charpy in which'^his 
property was found to exist, but, on the other hand, there 
are many cases of definite compounds of two metals 
isomorphous with one of them. Thus, for example, 
microscopic stt^y has enabled M. Charpy to detect a 
compound of t$h and antimony containing about 50 per 



Fig. 4.—Pure gold, x looo diiunetm. 


cent, of tin and isomorphous with antimony, although the 
freeting-point curve, worked out by Roland^Gosselin, 
and consisting of three branches having their concavities 
upwards, and meeting in two angular points or maxima, 
gives no direct indication of the relation between these 
metals. 

In Fig, 2, in which the alloy containing 10 percent, of 
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antimony is shown, the cubical crystals appear to coiArst 
of the 50 per cent alloy set in a euteetk magma. Fig. 3 
shows (he alloy with 25 per cent of antimony. As the 
proportmn of antimony in the whole mass approaches 50 
per cent., these crystals invade the whok deld, and 
nnmerouis minute cracks appear, on the edges of which 
is seen a secondary c^tallisation without the intor- 
pofiition of ^ intermediate substance. This structure is 
charactenstiG of a pure or homogeneous substance, as in 
the beautiful mioo-sections Of pure gold prepared by 
Osmond and Hobcrts-Austen,t one of which is repro¬ 
duced in Fig. 4. When the proportion of antimony is 
increased above 50 per cent, a eutectic magma shows no 
signs of reappearing. Similarly in the tin-antimony 
series, there is evidence of a compound containing 30 
per cent, of antimony and isomorphous with silver, and 
in the silver-tin series a compound containing 30 per 
cent, of tin also appears to be isomorphous with silver. 
An Investigation of the triple alloys of these metals would 
be interesting, as probably affording fresh examples of 
isomorphous series. T. K. R. 


NOTES, 

The Municipal Council of Paris has made a grant of three 
thousand francs to the fund for the erection of a statue of 
Lavoi.sier in Paris. 

M. Moureau has found in the records obtained at the Parc- 
St.-Maur Magnetic Observatory, a distinct disturbance evidently 
produced by the Indian earthquake of June 12. The exact 
time of the magnetic perturbation registered on that day is 
11.37 a.m. 

At a recent meeting of the Durham and Northumberland 
Archseological Society it was unanimously resolved to obtain a 
portrait of the president, the Rev. W. Greenwell, F.R.S., 
Canon of Durham, to be placed in the Cathedral Library, 
Durham. A strong committee has been formed to farther this 
object, and more than one hundred guineas have already been 
paid or promised. Further subscriptions are invited, and will 
be received by Mr. C. Rowlandson, at Messrs, llodgkin's Bank, 
Durham, or by Mr. J. G. Gradon, Lynton House, Durham. 

Sir Rutherford Alcock, formerly president of the Royal 
Geographical Society, died on Tuesday, at the age of eighty- 
eight. The death is also announced of Prof. C. E. Colby, 
professor of organic chemistry in Columbia University. 

Dr. G. II. Otto Volgbr, who died at Sulebach, in the 
Taunu*, on October 18, aged seventy-five, was at one time a 
notable figure in scientific and political circles in Frankfurt. 
A many-sided man, he contributed during his life a number of 
miscellaneous papers to various natural history and philosophical 
societies. He made several original contributions to geology, 
and wrote on the origin of springs, and on meteorological and 
raineralogical topics, During the time of his greatest activity, 
while resident in Frankfurt, he founded a society for the cultiva¬ 
tion of sciences and arts called the " Freiesdetitaches Hochstift.'* 
Nearly forty years ago, when the old residence in the HirsCh- 
graben, where Goethe was born, came ihto the market, he 
bought it. For a time he lived in it, with the direct object of 
gradually restoring it, room by room, to the state in which it 
existed (as descriM partly in Dkhtmng u»d WahrkeU^ and 
partly in Wilhilm during the boyhood of the poet. 

This done, he mode over the Goethe-house to the Hocbstlft, 
of which he was theh, and for twenty-two years, the president^ 

'■'V ' , 

> Osmond *i»d' Robarts-AuHcn, ** Oo the Structure of llCtttaU, Its Origia 
and Changes,'' PAfl TrmHt,^ vol. chcxxvli. fiSgSk A., pp. 4i7^3n* 
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After Fmnkfurt hod cemd to be a ftee cUyi and imperial ideas 
swept over the old place. Dr. Volger fbund hiim(eU increasing 
out of harmony with the new r^ginu^ and he withdrew from 
Frimkfttrt, first to Soden and lately toSuUbaclu In accordance 
with his expreu wish, his funeral at Frankfurt, on the aoth uU., 
was strictly private. 

We have received the Year-book of the Cambridge Philoso¬ 
phical Society, containing the addresses of the Fellows of the 
Society, and a list of the English and Foreign Societies with 
whom the publications of the Society are exchanged. It would 
appear that the Society is a Convenient meeting-ground for 
Cambridge men engaged in scientific work. Papers for pre¬ 
sentation to the Society are received by the Secretaries at the 
library of the Cambridge Philosophical Society. Cambridge. 
The Proceedings are published three times yearly—the publica¬ 
tion of the Transactions is to be accelerated: the meetings 
are held every fortnight during full term. The following is a 
list of the new honorary members, elected May 24. 1897 ;— 
Major Macmahon. R.A , Prof. Charles A. Young (Princeton), 
Prof, Michelson (Chicago). Dr. Boltzmann (Vienna). Prof. 
Righi (Bologna), Prof. Mendel^efT (St. Petersburg), Sir Archi¬ 
bald Geikie, Prof. Dana (New Haven, Conn), Sir John Kirk, 
Prince of Monaco, Rev. Canon Norman (Durham), Prof. 
Wilhelm Pfeffer (Leiprig). 

An instructive fisheries exhibition, arranged to illustrate the 
hshing industries and the application of science to agriculture, 
was opened in the Zoological Museum of the University College. 
Liverpool, on Friday last. The exhibits are fully described in 
a guide to the exhibition published by the authorities. There 
is a series of the food fishes of this district, with the more im¬ 
portant food matters of each ; also a series of useful and useless 
Ashes which compete with one another by eating the same food. 
Aflother exhibit contains specimens of the shell-fish of the dis¬ 
trict, showing stages in the life-history and growth, legal and 
illegal sizes, pearl formations, and pearls, A case is devoted to 
a display of printed matter, plates, photographs, drawings, and 
lantern slides, illustrating the publications, both administrative 
and scientific, of the Lancashire Sea Fisheries Committee, and 
other work bearing upon the fisheries of the district. The 
drawings and sketches include a number made by Prof. Herd- 
man in illustration of his joint investigation with Prof. Boyce 
on the diseases of oysters and the connection between the oyster 
and disease. The exhibition will no doubt promote a more 
widespread interest upon the important question of sea-fishing, 
and thus assist in increasing the harvest of the sea. As Prof. 
Herdtnan pointed out at the opening ceremony of the exhibition, 
fishes are animals, their food is composed of animals, and their 
enemies are animals. In all the operations of their life, their 
feeding and breeding, and so on, they are subject to the same 
Vtiologlcal laws which regulate the lives of all animals in the sea. 
The investigation of fishery questions is applied biology, and if 
our fisheries are to be benefited they must be treated in a 
scientific manner. We do not trust to unaided nature for our 
supplies of bread-Stufft and beef. Why then should we tntst to 
nature for fish? As there is an agriculture of the land, so there 
must be an aqutcuUure of the sea. Flsh^men must in the future 
b^s fanners of the sea-shore, not honteri as they have been in 
the past. 

SiE J. Wolfe Barry, in an address at the opening of the 
new sessipn of the Institution of Civil Engineers on Tuesday, 
said that the Institution now nui^bets on ita roll 7075 persons. 
Reviewing the subject of the eteninations recently instituted, 
be poinM but that they are intended to al^pw that candidates 
fin: eleotion into the class of Associate M«m(^ are acquainted 
edtK those general principles which have always been and must 
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be recognised as the basis of the engineering profession, and 
also to make clear that each candidate possesses a somewhat 
fuller scientific knowledge of the elements of the particular 
branch in which Kn special traiidag has lain. Practical know¬ 
ledge is no less necessary now than formerly; for the examina¬ 
tions have not been instituted in lieu of other qualifications set 
out in the by-laws,* but in addition to and supplementary of them. 

We have received the i^eport on the Administration of the 
Meteorological DepartmeM of the Government of India In 
1896 py. It is divided into two parts,; the fii^t gives a general 
account of the results‘^ring the psist year, an<f the second gives 
deuils of adminirt^tion, chiefly in, the form of tables. In the 
branch of marine iheteorology two clerks l>cen regulsiriy 
engaged in collecting data from ships Visiring Calcutta and 
Bombay, and more than two thhusaiid logs ha^ beeq^ extracted. 
The observations are tabulated day by day, arid are utilised in 
the preparation of charts bf the Monsoon area. Observations 
have b^n made for some yean past in certain forest areas with 
reference to the influence of forest-growth upon the distribution 
of rainfall, but have now been di^oarinued. Photogrammetric 
cloud observations have been regularly made since March last at 
Calcutta and Allahabad with the best type of instruments, which 
were constructed in Paris. Storm wbrnings are issued when 
necessary, partly from Calcutta and partly from Simla, and 
timely notice appears to have been given of all the more im¬ 
portant disturbances. Among the various useful publications, 
we may mention the printing of the hourly observations formerly 
made at Trevandrum, under the superintendence of the late J. 
Allan Broun, The work of publication of the hourly values is 
now completed, and Mr. Eliot has undertaken their discussion, 
from which we anticipate some valuable results. He hopes to 
complete it during the present year. 

A RECENT number of the Cape of Good Hope Agricuitural 
Journal contains an important report on rinderpest by three 
Russian investigators, M. Nencki, N. Sieber, and W. Wyzni- 
kiewicz. These gentlemen were appointed by the Russian 
Government two years ago, to study how far sheep of the 
Merino family are subject to rinderpest, and at the same time to 
investigate the nature of the contagium of this disease. Their 
inquiries were carried on first in the Kuban-Cossabk country, 
and later at the Institute for experimental medicine in St. 
l^etersburg. They claim to have discovered the genuine con¬ 
tagium of rinderpest, Which does not belong to the bacterial 
class of germs, but appears to partake more of the character of 
the amoeba. After experimenting with about a hundred different 
media, in the hope of separating out the specific rinderpest 
agent, their efforts were rewarded by the discovery of V slightly 
luminous bodies in size from 1-3 fit mostly roniid^d few being 
oval, pear-shaped, or drawn to a point. On krger ones 
swellings may be seen, and, in a few,' a grain the centre. 

The larger and duller individuals show amoebofO^v^lopments ; 
some also have one, seldom two, ciliated proti^ons." With 
fresh cultures of these organisms the rinderpest can be^nerated. 
Such cultures, however, are very perishable, and it is recom¬ 
mended to re-inoculate the culture dally. The best material for 
the cultivation of these organisms is apparently that which is 
rich in ahinttl mucus, and by employing solutions containing 
an abundance of mucine, the authors succeeded in at length 
obtaining them in a living condition outside the animal's body. 
Greki difficulty was experienced in ensuring the virulence of 
rinderpe$t cultures, but ttiis trouble has to a considerable extent 
been overcome. All organs and juices of diseased animals 
contain the rinderpest germ/* the authors os^rt; and now that 
their methods have been brought before the seten^fic world, it 
only Wnains for other Investigators to repeat and. we trust, 
confihh the important results which hav4 been obtained. 
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Th* first number (November) of the new volume of the Century 
Me^^zine contftins several contributions of scientific interest* 
Prof. IL F. Osborn writes an appreciative notice (accompanied 
by a portrait) of the late Prof. Cope. Shortly before his death 
Prof. Cope communicated to Mr, W. H, Ballou a number of in¬ 
teresting views which he held as the result of many years’ study 
of the skeletons of Saurians, or li sard-like reptiles, found in 
variouii beds of ihe Rocky Mountains and other regions of the 
United States. He had arrived at some original and ingenious 
speculations with regard to the structures and habits of these 
animals, and, In addition, he completed the evolution of the 
carnivorous line of Saurians. Mr. Ballou now presents these 
views in an interesting article containing several vigorous illus¬ 
trations, in which Mr. Knight well conve>»S Prof. Cope’s impres¬ 
sions of how ancient Saurians lived and moved.—Mr. Jonas 
Stadling, who witnessed the start of Herr Andr^e’s balloon 
expedition towards the north pole, contributes to the Century a 
short description of the preliminarj' arrangements, accompanied 
by several reproductions of photographs of the balloon when 
beginning its journey. Mr. Stadling states that the balloon lost 
about fifty cubic metres of gas every twenty-four hours when it 
was standing filled in the balloon-house, from which rate of 
escape of gas it is concluded that the balloon would float about 
(hirty days.—Accompanying an article upon Mrs. Cameron and 
her photographs, in the Century^ is a fine reproduction of her 
successful portrait of Sir John Herschel. 

The continually increasing difficulty of dealing with the 
sewage of large towns lends an interest to any scheme which 
appears to give satisfactory results in the purification of the 
effluent from the sewers so as to render it fit to flow Into the 
rivers without polluting the water, and creating a nuisance. So 
great is the difficulty and cost of purifying the sew'age up to the 
required standard, that Manchester has ]^en advised that the 
only practicable way of disposing of the effluent from the sewage 
tanks, which now flows into and pollutes the Ship Canal, is 
by constructing a culvert fifteen miles long for the purpose 
of conveying it to the estuary of the Mersey at a cost of 
258,000/*, and it is intended to apply to Parliament in the 
ensuing session for the necessary power to carry this work out. 
The sludge from the tanks is to be taken out to sea. The 
County Council of London employ a fleet of six steamers which 
are regularly engaged in conveying the sludge deposited in the 
outfall tanks at Barking and Crossness a distance of fifty miles 
to Barrow Deeps at an annual cost of 32,000/.; the material so 
removed amounting to over two million tons a year. At Exeter 
a new system of “septic” treatment has tried, and It 
is described by Mr.^Cameron, the City Surveyor, in a paper 
read before the Devon and Exeter Architectural Society. It is 
claimed for this ^^stem that the sewage treated by this process 
in the tanks is brought under the influence of micro-oiganisms; 
the decomposition of the matters which would otherwise under¬ 
go putrefaction being effected by the presence of these micro¬ 
organisms, their products being ammonia and carbonic acid 
with some other gases. The bottom of the tanks after six 
months’ use, when exposed, showed only a thin layer of black 
earthy matter, together with mud and grit. Tho effluent is not 
offensive, and it is stated that it does not ferment,^ At Wolver¬ 
hampton recent experiments have shown that filtering the 
sewage through coal-dust is an effectual way of purifying it, 
and that a very satisfactory effluent can be obtained by passing 
200 gallons of sewage through one square yard of • filtering 
material in twenty-four hours. 

The inteegst of the many recent observations of earthquake- 
pulsations has led Dr. M. Baratta, who is preparing a history 
of seismology, to search for early accounts of these phenomena j 
in various scientific works. He has succeeded in discovering | 
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several forgotten records^ which are described in a paper in the* 
^hfista Geograjica iia^iana (1897, fasc, viii.). Those of pul¬ 
sations observed with magnetic apparatus date back to 168ij 
with astronomical instruments to 1767, and with levels to iSjj. 
Dr. Baratta's examples are taken from French and Italian 
sources; and it can hardly be doubted that others, equally in¬ 
teresting. would be obtained from an examination of English 
and German works. 

In an interesting and well-illustrated little memoir on 
“ L’Echelle reduite dcs experiences geplogiques,” in the Reime 
de V University de BruxeUes^ M. W, Prins sets himself to answer 
the question whether experiments conducted to explain, geolog¬ 
ical phenomena become untrustworthy on account of the small 
scale and different materials with which they are necessarily 
performed. His answer is decisively negative. The results of 
experiments like those of Cadell on the production of planes of 
major and minor thrust are exactly similar to those produced in 
the planing of steel, the difference in scale between the two 
classes of experiments being greater than that between Cadell’s 
thrusts and those of the Highlands which they were intended to 
explain, W’ith regard to difference of material results similar 
to those of Daubree on plate-glass may be reproduced in mastic, 
cast-iron, modelling clay, and half-solid mortar ; in nil cases 
cracks similar to the joints and cleavage in rocks are produced. 
Again, the differential movement which makes marginal cre¬ 
vasses in glaciers may be imitated in the cutting of glass by a 
wheel, by drawing a needle over dry plaster, by a pencil on 
paper, by footsteps, or by dragging a cane over thick snow, and 
even by moving a cart-wheel over a muddy road. Further 
instances) including the action of a diamond on glass, and a 
bibliography, conclude this interesting memoir. 

Mr. Albert F. Woods, of the Division of Vegetable 
Physiology and Pathology, United States Department of Agri¬ 
culture, describes in the Botankal Cizette a novel medtodf'of 
preserving the green colour of plants for exhibition p^irposes. 
The principle involved is to bring about a combination of the 
chlorophyll in the cells of the plant with copper. The result¬ 
ing compound, copper phyllocyanate, is practically insoluble 
in any of the ordinary preserving media except strong alcohol, 
and is not destroyed by light. The resulting green can scarcely 
be distinguished from the normal chlorophyll green. The pro¬ 
cess described is a somewhat complicated one. After removing 
the air as completely as possible from the surface and from the 
intercellular spaces by immersion in 90-95 pot cent, alcohol, 
or by means of the air-pump, the tissues are placed in a 5 per 
cenr. solution of glycerol contoining enough dissolved copper 
sulphate or copper acetate to give it a bluish tint. The un- 
combtned copper is dissolved out by a dilute glycerin-formalin 
solution, and the object may be preserved in this solution or 
in any of the usual media except strong alcohol. 

The number.of printed specifications of patents in the Patent 
Office Library at the present time is well over a quarter of n 
million. To search through these specifications in order to 
obtain infortnation as to the novelty of an invention is thus a 
tremendous task even for the trained expert j yet by omitdnigattch 
a search many a patentee has found, after paying his fees, that 
his patent was worthless, because it had been anticipated; for 
the Patent Laws of this country make no provision for an official 
search as regards novelty, and all patents are taken out at the 
risk of the inventors. The searcher is, however, greatly aksisted 
in his task by a series of indexes and abridgments published by 
the Patent Office att a guide to the specifications themselves, and 
fireeiy distributed to the principal public flbraries in this country* 
The abridgments give a general description of the nature Of 
every invention patented, and the object of th^r publicatioa k 
to enable the would-be patentee to carry outsat any rate in some 
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cases, what may be termed a fireside search. The volume 
containing abridgments of patents belongixig to the class 
of Pkil^phiial and referring to the years 

ha^ been sent to us by the Comptroller-General 
of Patents. In it we find cpncise descriptions (usually illus¬ 
trated by diagrams) of optical, nautical, surveying, mathe¬ 
matical, and meteorological instruments and accesfiories.. Some 
of the subjects of the patents are very trivial, while others are 
most ingenious ; so afi examination of the whole will be found 
amusing as well as instructive. The favourite scientific instni- 
inents upon which human ingenuity exercises its powers seem to 
be liarometers, cUnometeit and other instruments for measuring 
vertical angles, magnetic compasses, hygrometers and hygro- 
scopes, lenses, levels and plumbing instruments, logs and leeway 
indicators, magic-Ianterns and other projecting apparatus, 
mathematical drawing instruments, microscopes, reflectors, pro¬ 
tractors. sounding apparatus, spectacles and eye-glasses, survey¬ 
ing instruments, telemeters, thermometers and pyrometers, and 
stands for cameras and telescopes. The volume thus provides 
the material for a liberal education in the construction of 
scientific apparatus, in addition to which it is full of interest to 
every one with an inventive turn of mind. 

In the current number of the Annotationes Zoological 
Japonenses” Mr. Nishikawa describes a newly-discovered mode 
by which the eye of the lower side of a flatfish travels round to 
the upper side during metamorphosis. Agassis observed that 
in the ntajority of flatfishes the eye of the (eventually) blind side 
travels round the dorsal edge of the head until it attains im 
final position, and that not until this rotation is completed does 
the dorsal fin grow forwards beyond the level of the eyes. In 
on the other hand, the dorsal fin is known to grow 
forwards to the snout while the eyes are still symmetrical, and 
therlrjgltl^ eye attains its final position on the left side of. the fin 
by penetrating, in the course of its rotation, through the soft 
tissues at the base of the fin. In the fish observed by Mr. 
Nishikawa the dorsal fin also grows forward before the rotation 
of the right eye, but this anterior extertsion does not unite with 
the head until after the rotation is completed. Its ventral 
margin is contiguous with the dorsal surface of the head except 
posteriorly where there is a distinct hole, bounded by the head 
and the anterior extension of the fin, for the passage of the 
right eye, which thus travels round the dorsal side of the head 
without sinking into its tissues. It is clear, as Mr. Nishikawa 
points out, that the mode by which the change of position 
is eflected in this fish is intermediate, between that observed in 
ordinary flatfishes, which are destitute of an anterior extension 
of the dorsal fin at the time of transformation, and that which is 
exhibited by Armglossus and Piagmia^ in which types the 
anterior extension of the fin coalesces with the head before 
rotation of the eye, and requires to be perforated for the pa^ge 
of that organ. The genua of the Japanese fish, could not be 
ascertained with certainty, but it is believed to be closely 
related to the genus Plagusta. 

TliR forty-third annuttl report dealing with the work of the 
Australian Museum, Sydn^, during the year 1896, has just 
come to handk The most important presentations to the 
Museum during the year was the Dbbroyde collection of 
Australian birds and eggs, containing several thousand skins 
and egg*^the result of forty years collecting. This was 
purchawd by the Government of New §p«lih Woles from 
Mr. Jk S. Ramsay, and transferred to the custody of the 
Tru^ees of the Museum. Another valuable donation is a mass 
of meleonc iton over 4^ lb. ^ found on the 

llolthhg, Waiumriiig, Wales, and 

IP Museum by Mr* O. J. Itaffet The semi- 
Jo^ reirndnS o^ a discovered in the excavations for a 

canuh nehr Sydney, have also been presented to the Museum, 
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This is the first instance of the discovery of Dugong remains so 
far south. Among other noteworthy acquisitions are: The bower 
or playground of Newton's Bower-bird n€wt0niana\ 

types of the Honey-ants of the Horn Ontral Australian Exploring 
Expedition, and a further collection of bird skins from the same, 
some ancient Peruvian urns, a collection of Australian Colepptera, 
and the remains of the Asiatip elephant Jumbo. Mr. Charles 
Hedley, one of the officers of the Museum, who was permitted 
to accompany the Royal Society’s Coral Reef BOYing Expedition, 
succeeded in amassing an interesting collection ^Muring his stay 
on Funafuti, particularly of invertebrate and ethnological sub¬ 
jects. The collections are now in process of description by the 
scientific staff of the Museum. A commencement has been 
made at the works for extension of the Museum buildings, for 
which a sum of 60oo4 was voted by the New South Wales 
Parliament in 1895. The old ant-eaten roof has been removed, 
and a new roof, built of steel, wood and copper, has been 
constructed. While this was in progress a thorough inspection 
of the building was made to ascertain the extent of the ravages 
of the ** white ant,” with the result that further depredations 
were discovered. These terrible termites were found to have 
penetrated under the floor of the ethnological halt, and com¬ 
pletely destroyed the woodwork of that structure as of the roof. 
It is not surprising to read that discoveries of this kind gave 
the curator, Mr. K. Etheridge, jun., plenty of cause for anxiety 
during last year. The chief change in the staff of the Museum 
is the appointment of Mr. W. J. Rainbow to succeed the late 
Mr. F. A. A. Skuse as officer in charge of the entomological 
I collections. 

Thb difficulty of the problems which await the investigator 
into the chemistry of the enzymes is well illustrated by the 
results, published in the current of an attempt made 

by A. Wroblewski to isolate diastase. The greater part of the 
substance usually known as diastase was found to be a carbo¬ 
hydrate, which yielded arabmo.se when boiled with odds. The 
active constituent, on the other hand, was found to have all the 
properties of a protein, although the author could not be sure 
that he had prepared it in an absolutely pure state. The proleid 
nature of the enzyme follows from the facts that the residue left 
after removing the inactive carbohydrate shows all the charac¬ 
teristics of a proteid body, and at the same time exerts the 
i diastatlc action on starch. This research affords, for the first rime, 
a definite experimental basis for the enrolment of this enzyme 
among the proteids, although many investigators had taken this 
view of its nature on general grounds. 

Thk PulUHn of the Bussey Institution, vol. ii. part 6, pub¬ 
lished under the authority of Harvard University, consists of 
a paper by Prof. F. If. Storer, on some of the chemical sub¬ 
stances in the trunks of tree.s, which serves to show that other 
substances besides starch are stored up in large quantities as 
reserve fqod-material in the winter, to be converted into sugars 
in the spring. 

TMb iadditions to the Zoological Society’s Gardens during the 
i past week include a White-crested Tiger Bittern {Tigrios^oma 
Uuc6hpkum) ^om West Africa, presented by Dr. Jk F. Dell \ an 
AUigiatiw (AWgatffr misstssippunsis) from Southern North 
presented by Mr. J. H. RenaU; a Cotnmon Cham- 
vu/garts) from North Africa, presented by Mr. 
G. E. Bratton; two Great-billed ftbea (A*/4^ macr^rhymka) 
from Notth-eost Brazil; a Pennant’s Parrakeet i^Phtyctreas 
p€nn$i 0 \ from Aostralia^ deposited ; six Common Rhea 

bred in Holland; a Many-cdloured, l^arrakeet 
mtUticol^r) from Australia, purchased; a $ambur 
9 ), a Hog Deer (Certwj pminus^ 9 ) 
from India, received in exchange ; three Shaw’s Gerbilles 
( G^rkiiius xArw/), born in the Gardens. 
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OUR ASTRONOMICAL COLUMN. 

The Photography of Faint Moving Celestial Objects, 
—An ingenious but simple method of photographing unseen or 
very faint moving but known celestial objects has recently been 
sng^sted by Prof, Barnard {Astr, Nachr. No. 3453). Every 
one knows that in order to photograph a faint celestial objecti 
it is only necessary to prolong the exposure until a sufii- 
ciently burnt-out image is recorded on the photographic plate. 
If, however, the object has a rapid motion, then the image will 
not remain on one part of the plate a sufficiently long time to 
record its impreision, since the clockwork of the instrument is 
regulated to counterbalance the apparent motion of the stars. 
Prof. Barnard’s idea is to use, in the eyepiece of the guiding 
telescope for following the object in question, two guiding cross 
wires attached to a light frame which can t>e moved by a delicate 
clockwork (the works of an ordinary watch are sufficient), the 
speed of which can be regulated to the motion of the object. 
Arrangements can also be made that its direction of motion can 
be regulated to any position-angle. When adjusted to the eye 
end of the guiding telescope, the instrument is set so that the 
amount antf direction of motion of the cross wires shall coincide 
with that of the comet or minor planet. 

A star in the held of view is then bisected by the cross wires, 
and the mechanism set in operation, the star being kept bisected 
by the ordinary slow motions for star guiding. It will thus be 
seen that although the operation is exactly the same as if the 
star itself were wing photographed, it is the image of the comet 
which will remain stationary as regards the photographic plate, 
while the stars will produce trails. Prof. Barnard mentions 
that the device will be very serviceable for photographing 
visible comets with ill-defined nuclei, as these have no definite 
oints to guide by, and it is for this work that he is going to 
ave an instrument of this kind made. 

SuNSJWs AND THE WEATHER.— Although nearly every one 
is agreed that sunspots do influence our weather, the relatkxn 
between them is evidently not a very simple one. Statistics of 
the weather from places situated in moderate latitudes do not, 
at any rate, bring out very clearly direct indications of such a 
connection ; but when they arc gathered from a large region 
near the equator, such as India, then the effect of the sunspot 
cycle on the weather is more decisive. The first effects of solar 
disturbances would be felt at the equator, and as the mean 
temperature does not vary very much from the extremes, a 
encrat small increase or decrease would make itself apparent, 
n more northern latitudes local disturbances seem to tend to a 
great extent to mask the effects of a variation in the amount of 
solar radiation. 

Mr. Alexander MacDowall has, however, examined a number 
of weather statistics from several European stations—viz. Bremen, 
Paris, Geneva, Gteenwich--and he finds that they are suggestive 
of a relation to the sunspot cycle {QuarUrly Journal of the 
RoyalMeiearohgical Society^ vof, xxiii. No. 103). 

In making out his curves he says he has used smoothing 
methods freely, sometimas smoothing with averages of five and 
sometimes with additibns of five. In thjis investigation the 
author has compared corresponding portions of successive years, 
such as the winter half, summer h^f, the four seasons, &c. To 
sum up the inquiry in his own words, he says : ** In the climate 
of Western Europe there is apparently a tendency to greater 
heat in the summer half and to greater cold in the winter half 
near the phases of minimum sunspots than near the phases of 
maximum ; the contrast between the cold and heat of the year 
thus tending to be intensified about the time of minimum sun* 
simts. ... If we accept the view to which direct observation of 
the sun seems to lead, that solar radiation of heat is greater 
about the time of maximum sunspots, we appear to have a direct 
explanation why, on the one hand, our winter cold should thus 
be moderated ; and as to the contrary effect in the summer half, 
it is not difficult to conceive that solar activity may, by increas^ 
evaporation, bring about the presence of more cloud, and so 
give us cool, rather than hot, summers.*' 

The conclusions drawn by Mr. MacDowall arc exactly what 
would be expected, and they corroborate those that were formed 
many years ago. Thus, for instance, in a pamphlet published 
in 1B79, and submitted to the Indian Famine Commission, we 
read : For it is an acknowledged and readily accountable fact 
that presence of cloud in the summer is associated with coolness, 
and in the winter with warmth ; and in like manner that a clear 
sky, which in the summer, by promoting solar radiation, favours 
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the development of great heat, in the winter, by giving free 
scope to terrestrial radiation tin the then comparative absence 
of solar radiation), tends to produce excessive Cold. The fact, 
therefore, that clouds are more prevalent in the summers of 
maximum sunspot years, and in the winters of minimum sun¬ 
spot years, is only another way of saying that both summer and 
winter are cooler at the former epoch ana warmereX the latter.*' 

Comet Perrine, October i6.— The following is a con¬ 
tinuation of the ephemeris of this comet, computed by Herr. J. 
Moller {Astr, Nackr,^ No. 3454) from the observations of 
October 16, Mount Hamilton; Cktnber 18, Strassburg, and 
October 20, Hamburg (two observations). 

12A. Berlin M. T, 
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The following comments relate to the appearance of this 
comet:— 

Karl Mysz; 6-inch refractor in Pola. October 18, comet 10 
mag. ; axis of tail, 200°; nucleus appears sometimes double or 
oblong. October 19, same appearance and brightness as yester¬ 
day ; nebulosity has diameter of 5^ 

J. Moller; S-inch refractor in Kiel. Octol>er 20, nucleus 
10*3 oblong and hazy; fan-shaped tail of about 2' in 

length, having a position angle of 200*". 

Schorr and Ludendorff: Hamburg refractor. October 20, 
comet has faint nucleus, 10*5 mag. ; tail, o'*5 towards south. 
October 24, fainter than October 20 ; no distinct nucleus. 

Picart: at Bordeaux, October 20. The cornel has a 
feeble tail; its general form is that of an elliptical nebula. 

The Director of the Lick Observatory.— We regret 
to read in the Astnmomische Nachrichten (No. 3454) that, after 
a continuous connection with the Lick Observatory for tweniy- 
three years, and a service at Mount Hamilton since the year 
1888, Prof. Holden has resigned his post, and will terminate 
his official relations with the Observatory December 31, 1897. 
His address after October i will be Smithsonian Institution, 
Washington. 


RELATION BETWEEN INDIVIDUAL AND 
RACIAL VARIABILITY} 

BREWSTER’S memoir refers to “allied races” with- 
out defining that phrase, but apparently basing it on the 
idea of divergent races sprang from a common source. The 
mean (or typical) characters of these races differing Irom one 
another, as individuals of the same race differ among them¬ 
selves, two systems of variables exist in respect to each and 
every character: (i) a single system, referring to the means of the 
different races; (2) several separate systems, referring alike t6 the 
individual values of the same character; in each and eve^ race. 
He supposes the ordinary law of frequency to be ^proximately 
applicable to both systems, so that the peculiarities of every 
series admit of being roiighly expressed ny i|s own mean and 
quartile probable error). In order to reduce the variability 
of each series to a common scale, he works, not with the ob¬ 
served quartiles, but with what may be called reduied quartihs^ 
namely the indices formed by dividing each quartile by its cor¬ 
responding mean. These bring comparable on equal terms, are 
his “ measures of variability. ” 

The first and more impt^nt {Att of the memoir deals with 
eighteen different characters in eight human faces, the data 
bring derived from Weisbach's K^rpermesmn^n. The number 
of individuals In each of the ielecud races is unfortunately very 
small, ranging from right lo twenty^six, though he is able to 

1 “ A Msuturv of Variabill^ and the ralatlsn cf Indiridltal Vartatlom to 
gpaciftc Diffsrtnees.*’ By ttdwln Teniwy BrawitSr. Amar. Aced. 

Arts and si^noes, May 1897-) 
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utilifie twenty races for obtaining the common racial mean. Hia 
method of ^discussion is based on the safe ground that, if racial 
variability be associated with individual variability, whenever 
any specified character is more variable than another specified 
character in the one, it will (on the whole) be more variable 
in tbe olber also. Therefore if the reduced quartiles 
of the two characters, in the series of means of races, be called 
A and B. and those in that of the individuals of any given race 
be called a and then if A be greater than <r, B would (on the 
whole) lie greater than and conversely. More briefly and 
fully, if the ssgfts of the differences (A- B) and are alike, 
the evidence, so far as it goes, favours the suggested idea of a 
connection between racial and individual variability; if the 
signs are different it discountenances it. 

The test is rough, but is of value when applied on a con¬ 
siderable scale with concurrent results, as in the present in¬ 
stance. The eighteen characters admit of ^ (i8 x I7)®I53 
different pairs of combinations of the form {a~d)t in each of the 
eight races ; that is 1224 pairs in all. Each of these has been 
compared with its associated pair in the series of means of races, 
of which there are altogether J (8 x 7)= 28, The result is that 
in seven out of the ei^t races the cases testifying to the exist¬ 
ence of the suggested association are from twice to thrice slu 
numerous as the others, and in the eighth race they are li times 
as numerou.s. Nay more, there is some evidence that the most 
variable characters in the one, are the most variable in the other. 
This conclusion is corroborated by three other inquiries of the 
same kind, two into rodents and one into carnivorce. The error 
introduced by the strained assumption, that the ordinary law of 
frequency holds gotid for the tierics of means of allied races, 
does not seem likely to invalidate the general conclusion to 
a serious extent. It therefore appears that Mr, Brewster has 
provisionally established his thesis that whenever any specified 
character varies much in individuals of the same race, it is 
probable that it will be found to vary much in “ allied races, 
and conversely. 


ON THE CONSTITUTION OF THE ELECTRIC 
SPARKI 

T F a Leyden jar is discharged through metal electrodes, and 
the spectrum of the spark is examined, it is found that the 
metallic lines are not confined to the immediate neighbourhood 
of the poles^ but are seen sometimes in the centre of the spark, 
several millimetres away from the electrodes, from which they 
must have been projected with considerable velocity. 

It has always seemed to me to be a problem of interest, to 
measure the velocity of projection. A knowledge of it may teach 
us Something concerning the mechanism of electric sparks and, 
in additbn, we may hope to obtain information on some im¬ 
portant points in spectrum analysis, which are at present under 
discussion. Thus, for instance, if the speed with which a 
molecule is pushed forward into the centre of the spark depends 
on molecular weight, wc may separate from each other those 
lines of the spectrum which l^long to different molecular com- 
V>inations, For many years past 1 had made various unsuccessful 
attempts to deal with this problem, when I became acquainted 
with the elegant method, used by Prof. Dixon in some of his 
recent experiments, in which a photograph is taken on a film 
fixed to the rim of a rapidly revolving wheel, of which the speed 
may easily be made sufficiently large to measure velocities of 

This number 


moving luminous particles up to aooo - 


metres ^ 
second 


might be doubled or trebled with improved ^pUances. 

The experiments were cnnduct«<l oy Mr. Ui^av Heixisalech, 
to whose care and skill their Recess is largely due. Without 
t^ntering into a detailed description of the apparatus, it will be 
suflicient to say that tbe photographs, which I now submit to 
the Section^ were taken on a film moving with a linear speed of 

about So in a direction at right angles to the slit of the 
second * 

spectroscope. The lines of the metal appear inclined instead of 
straight, in conae^cnce pf the finite Vefodty of the luminous 
moiecnlee* The air Itnes^ on the other ha^^ though slightly 
liroadmied, remam stiaight. The aparks were tidten from five 
large l^en jan, charged hy rrHoma of a Voss ipadyhe. Each 

t $y piwf, AnhurSchttitarf F.R. S. (Rraa Won SsaiotiA of the British 
AsMunuiott at the ^-cHronto meeting} 
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single spark produces a good spectrum, reaching approximately 
from.A = 5000 to A ^ 4000. 

One of the photographs, in which zinc poles were used, shows 
that the velocity of the molecules is gradually diminishing as 
they move away from the pole. Close to it the speed scem.s 
very great, the average velocity up to a distance of about one 
millimetre l^ing about 2000 metres per second. At a distance 
of four millimetres the speed is reduced to something like 400. 

In another experiment one pole was zinc, while the other was 
bismuth. Some bismuth lines are found to l>e decidedly more 
curved than those of zinc, indicating a smaller velocity. But 
the line of bismuth, which lies at 4560, seems almost straight. 

When the poles are moistened with a solution of calcium 
chloride interesting results are obtained, the calcium line at 4226 
being more inclined than H and K. 

The experiments were made with comparatively rough ap¬ 
pliances, but a more perfect apparatus is in course of construction ; 
and the author hopes to continue the research in conjunction 
with Mr. Hemsalech. 


PHYSIOLOGY AT THE BRITISH 
ASSOCIATION 

i section of Physiology at the British Association meeting 

I ^ at Toronto was a large and active one. Under the presi- 
j dency of Prof. Michael Foster a large body of physiolo^sts 
I attended in about equal numbers from the east and west of the 
! Atlantic. Meetings were held on the Thursday and Friday, 

I August 19 and 20, and on the Monday, Tuesday and Wednesday, 
August 23, 34 and 35. 

] Among those present were Messrs. Bowditch, Boyce, Cushny, 

I Crookshank, Gaskell, Halliburton, Huber, Huerthie, Lee, Loeb, 

! Lombard, Billings, Lister, Macallum, Osier, Wesley Mills, Noel 
' Baton, Porter, Waymouth Reid, Sherrington, C. N. Stewart, 
Anderson Stuart, Kellog, W. H. Thompson, Charles Richet, 
Waller, Wei by, Shore, MacAlister, O, Grunbaum, Baldwin, 
Braun, Reynolds Green, Meldola, and A. S. Grunl)aum. 

Prominent among proceedings in the Section were the follow¬ 
ing 

Prof. Bowditch read a paper on the physiology of unstriped 
muscular tissue as exemplified in the wall of the stomach of the 
frog. The rhythmic contractility of the tissue is well seen. 
When the otgan ora strip of it is fitted to a recording apparatus, 
in the majority of instances after a lapse of not more than three 
hours, contractions of rhythmic recurrence are registered. 
Often two or more sets of rhythmic contractions are superposed. 
This may <be best accounted for by sdpposing the muscle- 
ccUs to contract not all together but in two or more groups. 
In the discussion Prof. Sherrington referred to experiments 
published by him in which had been recorded contractions of 
the urinary bladder removed from freshly-killed monkeys and 
placed in warm normal saline solution, while connected with a 
volume recorder. In these the isolated bladder began to beat 
almt»st at once, and continued “ beating " for an hour or less, at 
rate somewhat quicker than once a minute. The contractions 
thus obtained from the viacus only exceptioually displayed the 
compound character shown in Pror. Bowditch*s curves. 

Prof. Carl Huber brought forward observations on the cells of 
the sympathetic i^yslem of vertebrates. In Amphibia nearly all 
sympathetic cells are unipolar. In other vertebrates the pre¬ 
vailing type is multipolar. All sympathetic neurons have one 
axon only. The dendrites form a network between the cell- 
bodies oC the neurons constituting a ganglion. The axon of 
each sympathetic nerve-cell becomes either a non-myelinated 
nerve-fibre (grey fibre) or a fine myelinated nerve-fibre. The 
fibres of the white rami are axons of cells lying within the spinal 
Cord, and ijbkse axons reach the sympathetic ganglia through the 
white rami, and in the ganglia undergo branching, ending in 
baskets wHich enclose the perikarya of the sympathetic neurons. 
In mammalU and birds the circumcellular buketi are compara¬ 
tively simple networks of varicose fibrilUe. In Reptilia and 
Amphibia instead of simple end baskets the fibre is spirally wound 
and completely contort^. This is the explanation of Beale's 
spiral fibre the sympathetic cells of the frOg figUVed by him 
forty years ^0. In all vertebrates the pericmUiUr baslcets are 
intracapsttlair, Langley and his pupils hava shown that an 
impulse trsVelling along a spino-sympathetic efferent chain 
may be blocked in a ayitiijathetic ga^lton by the injection of 
nicotin. This has been applied to practically all regions of the 
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sympathetic by studies carried out op Langley and Sherrin^op’s the result being due to hltration was not excluded ; and, indeed# 
pilomotor nerve-system. Huber suggests that the mcgtin the ancient filtration theory of LieberkUhn has, with, the neces- 
parnlyses not the perikarya of the sympathetic neurons, but rather sary modern histological modifications, been revived of late by 
the end baskets of the pre^tgangUonic fibres. Hamburger. In the experiments now described, the animal’ii 

Prof. G. N. Stewart brought forward the results of the appU* own serum (obtained by the centrifugal machine) was introduced 
cation of a new modification of his electrical method of deter- into a loop of its intestine, and the hydrostatic pressure in the 
mining speed of blood flow to the question of the output of the cavity of tne experimental loop, and in a mesenteric vein pro- 
mammalian heart. The method depends upon the chan^ of ceeding from a control loop, filled with ** normal saline'* solu- 
resistance to the passage of electric currents through the blood tion, observed continuouriy during the course of the experiment, 
in an artery or vein brought about by injection of blood serum. Prof. Reid now found that water, organic and inoiganic solids, 
Serum conducts better than* does entire blood. When the blood are absorbed against considerable excess of hydrostatic pressure 
admixed with serum reaches the point of blood vessel under exam* in the blood-vessels. (Since the velocity of the blood-stream in 
ination, electric currents previously balanced by a Wheatstone capillaries is low, it is taken for granted that the pressure in the 
bridge are thrown out of balance, and it is arranged that a tele- capillaries of the intestinal vilh is not lower than that in a 
phone shall announce this event. A specimen of blood is drawn mesenteric Vein at the border of the gut.) The results of bis 
from the corresponding artery in the other limb, and from this -experimentsare practically the same when all the lacteals leaving 
is determined the amount of serum which must be added to the the experimental loop of intestine have been occluded by ligature, 
normal blond to make its resistance equal to that collected I^rof, Keid called attention to our f»«sent inability to explain 
during the passage of the mixture. The output of the heart can, the'phenomena. Great difficulties are offered in the face of the 
from these data, be determined for the period of injection, and following points, examined and proven by his experiments, 
consequently by knowing the pulse-frequency be determined for (i) Osmosis, filtration into the blood capillaries, or into the 
a single beat. In the dog it is about 2*3 c.c. per second per lacteals by the action of Briicke’s “villus pump” are, it is 
kilogramme of body-weight. considered, excluded by the conditions of the experiment. 

Prof, Townsend Porter gave an account of observations made (2) That the disappearance 0/ the serum from the cavity 0/ 
upon a strip of the muscle of the apex of the dug's ventricle, the gut is simply a matter of imbibition is in the highest degree 
> The strip js left attaclictl only by a band of pericardium, and improbable, because the cells must be, at the commencement 
yet exhibits in this isolated state rhythmic spontaneous beats, of the experiment, soaked to the highest degree possible in 
The rhythm of its beat is slow but perfectly regular; it is slower those constituents of the animars serum which they are capable 
than the rhythm of the rest of the ventricle ; it, of course, per- of taking up. . 

sibted when the rest of the ventricle was arrested by excitation (3) Electro-osmotic action is again improbable, because 
of the vagus nerve. The blood supply was maintained secreting membranes produce ingoing electrical currents as well 
in the s rip by means of an artery and vein in the as absorbing membranes; and, to apply such an hypothesis, it 
pericardium. The isolation of the strip from the rest of the would be necessary to assume that the ingoing current of the 
myocardium is found, even under microscopical examination, cells is active in one case (absorption), the outgoing return 
to be absolutely complete. The contractions of the isolated current in the other (secretion) involving the further hypothesis of 
piece could not have been caused by excitation by the action- some valvular nature of ))rotopla 5 m with higher “ porosity ” in 
current accompanying the systole of the rest of the ventricle, as the “in-out” direction in the absorbing, and the “out-in” 
the piece was raised Jreely in the air. The asynchronism of the direction in the secreting, mejnbiiane. 

beat of the isolated strip and rest of the ventricle prove the (4) Finally, any aspirating action of the blood current in the 
same thing, also that the strip was not discharged by nerves capillaries of the villi is negligible on account of the low 
accompanying the blood vessels to the strip. Other experiments velocity of the current in capillary districts of the circulation, 
showed that if an artificial circulation of diluted blood be kept Prof. W. H. Thompson reported on experiments continued 
up through the extreme apex of the dog’s heart excised and under the committee appointed to examine the effects of peptone 
hung up on cannula? the isolated apex will be vigorously, and its precursors When introduced into the circulation. The 
coordinately, and regularly for several hours. Hence ii is con- experiments had dealt with the influence of pure peptone, of 
eluded that the apex and other jrnrU of the mammalian heart anti-jjeptone, and of hetero-albumose on coagulation, on blood- 
possess spontaneous rhythmic contractility, that the cause of pressure, and on vasomotor irritability. Pure peptone was 
rhythmic contraction is not a single localised coordination centre, found to delay but not destroy the coagulability of nlood, and to 
the mechanism of coordination, whatever it be, being present cause a fall in blood-pressure and to lower the vaso-muscular 
ill all parts of the ventricle. irritability. Anti peptone wax fuund to hasten the coagulation 

Prob Porter also described experiments confirming Mac* of blood : it causes a very transient fall of arterial blood-pres- 
William’s statement that the ventricle of the do^’s heart can be sure, which is immediately followed by a long-continued slight 
recovered from fibrillary contractions. The entire lieart of the increase of blootl-pressure above that present at commencement 
cat can be readily made to recover even after long-continued of the experiment. As to deiitcro-albumose this substance was 
and violent fibrillary contraction by free and steady perfusion of not found to give con.stant results ; in some experiments a marked 
fresh blood through the coronary vessels. retardation, in others a marked increase cif rate of coagulation of 

When a vein on the surface of the ventricle in sUu in the blood ensued. It causes a considerable fall in the arterial 
living animal is incised and the heart slowed by v^us excitation, blood-pressure. Furtheir experiments are in progress on the 
the now from the cut vein is much Increased during ventricular subject. 

contraction. The contraction of the cardiac muscle compresses Prof. Carl Huber brought forward an important and lengthy 
the veins, and to a less extent the arteries, in the substance of paper on the modef of ending of nerve-fibres in smooth, cardiac, ; 
the heart. The systole aids the circulation of blood through , and striated muscles. Regarding the last-mentioned it was 
the heart muscle. On the other hand, observations with urged that the nucleated “sole” of the motor end-plale is 
minimum manometers on the veins of the heart give no support largely an artefact, derived by expression of the inlcrfibrillar 
to the view that the heart acts on the coronary circulation to substance of the muscle-fibre The mode of ending of the 
any extent as a suction-pump, although efficiently as a force- nerve-fibres in the muscle-spindles shows them, in agreement ; 
pump. A circulation through the vessels of Thebesius was with Sherrlngton*s experiments, to l>e sensorial end-organs, 
demonstrated to l>e sufficient to keep up the rhythmic beat of The methylene-bliie method b^rs out ^the description of the i, 
the right ventlcle after the coronary arteries have been closed, ending given by Ruffini, and reveals further deuib of consider- | 
Ringer’s solution will not maintain the activity of the mammalian able interest. 

heart, but diluted fresh defibrinated blood will. Prof. K. Huerthle described a method by which the resist- 

Prof. Waymouth Reid gave an account of his mo-st recent ance offered by the vascular channels of an organ to the bJotKi- 
researches on absorption in the intestine. Heidenhkin demon- flow through them may be measured The viscosity of the 
at rated the fad that the water, organic and inorganic solids, of blood Which, together U^ith tlie dimensions of the tulmlar s) s-; 
serum introduced into the intestine, are absorbed. The experi- tern, form the two on whidk the mrisbrnoe depends, was 1, 

ment was devised in support of the theory that intestinal itbsorp* determined by allowing the blood from an artery to flow through 
lion is possible under conditions in which osmotic transfer is ex- calibntted captlUury tubes for thirty seconds, tha (Uwntity, 
eluded, and it was found that even inspissated serum is absorbed, pressure, and duration of flow being abmateSy meaaureq; Tlie< 
^eidenhain omitted to measure the hydrostatic pressure on internal friction of the blood of the dqg is about 4*5 and of the 
either side of the intestinal membrane, so that the posriblHty of rabbit 3'a, that ofvratcr being unity; If In any pnticular otgan 

NO. 1462, VOL. 57] 




November 4 i '** 97 ] 


NATURE 


•9 


.th« quantity of btood flowing through in a unit of time, the 
arterial MeBaurei and the coemcient of viscoaity be known, it i% 
emy by Fohteullle’a law to calculate the bore and length of a 
tube through which, under given conditions, the same quantity 
of blood would flow. The aim of the experiments is to measure 
and express the resistance through the several regions and 
organs of the body in this manner. 

' Prof. A. R. Coshny described rhythmic variations in the 
strength of the contractions of the mammalian ventricle under 
the action of certain drugs of the digitalis groups. The 
variations occur only when the ventricle is beating et a 
rate different from that of the auricle. If the conjunc¬ 
tion of the auricular with the ventricular beat fall at 
a favourable time, the beat of the ventricle is strong; 
if at an unfavourable, is weak. The systole of the auricles 
at a certain sta^e of the rhythm falls at the systole of the ven¬ 
tricle : the auncle in consequence cannot empty itself. It was 
also pointed out that the action of nicotin on the mammalian 
heart is exactly similar to its action as discovered by Langley on 
the ganglia of the sympathetic system. 

Prof. Loeb demonstrated experiments on the influence of the 
discharge of highly-charged conductors on nerve-mu sole prepara¬ 
tions. It was known tlmt if a highly-charged conductor be dis¬ 
charged in the neighbourhood of a nerve, the muscle contracts, 
lie mund in relation to this the following new facts, (x) If the 
nerve be placed parallel with the spark discharge of a friction 
machine, maximal effects are obtained when the electrodes 
ape symmetrica] in regard to the nerve. If the nerve 
be set to one side near one electrode the effects decrease. 
(2) If the nerve be set at right angles with the spark 
discharge, minimal effects are obtained when the electrodes 
are symmetrical to the nerve. Strong effects are obtained 
by placing the nerve near one electrode, (3) By putting 
a conductor behind the nerve in Case 1, the effi^tB are 
effaced or diminished. By putting a conductor between the 
nerve-muscle preparation and one electrode in Case 2, an increase 
in effect is produced. It had been shown in the last ten years 
that the phenomena of heliotropism, long observed in plants 
alone, are common in the animal kinj^om. In both cases the 
effects of the light are determined by the direction of the rays 
and the length of waves, the more refractive of the visible 
spectrum being chiefly effective. It is possible to directly 
stimulate nerve by electric rays. Apparently the galvanic current 
does not directly act on living matter; its effects as stimulus 
being in reality only due to the direct or secondary products of 
electrolysis. 

Prof. Waller gave a demonstration and description of the 
action of various reagents upon the electrotonic currents of 
nerve. He has succeeded in completely proving that these 
currents are in the Strictest sense physiological, and they 
therefore become more than ever of high physiolt^ical 
interest. In the frog’s nerve the anclectrotonic current 
considerably exceeds the katelectrotonic in magnitude. The 
action of acids, of alkalis, of carbonic acid, of some ances- 
thetics, and also of tetanisation and of variations of tempera¬ 
ture were all dealt with in their Ixearing mjon the ratio and 
nmgnitude of the electrotonic currents, Slight acidification 
diminishes the anelectrotonic current and inerwes the kat- 
electrotonic: treatment with bases diminishes in a typical 
manner the katelectrotonic current. The effect of prolonged 
tetanisation upon the katelectrotonic current is similar to tW 
of acidifldation. Its effect, though less uniform on the an- 
electrotonic tnirrent, yet strongly resembles the Effect produced 
by carbonic acid. Prof. WaUer, indeed, holda that his experi¬ 
ments bring strong evidence that the tetanisation of nerve 
induces in the nerve the pirodtiction of COa to a thus detectible 
extent. Electrotonic currents are diminrsfaed for a time by 
^bibition of ether vapour, and are rapidly and permanently 
aboUshed by weaker percentages of chloroform vapour. In 
other arordSi chloroform rapidly kills the nerve outright, while 
by ether it Is easy to merely diminish or abiiflish the excitability 
of the nerve for a temporal^ period. 

Dr. Mackay communicated a paper on the absorption of 
“ ienratiu ** and of lupmoglobin by the intestinal wall. He had 
used the microcbemical tests for iron devised by Prof. Mac- 
aUom^ . He foitad that the iron ,of ferratin is absorbed by the 
epitlieltal cella villi, and that it was passed inwards to 

tht leucocytes, Deposiu iron could furtlw bo found in the 
liver, spleen, abd lyl^ glands* The iron of haimogfobin is 
absoiiied by the'cells as a compound, probably 

1462 VoL. 57] 


hfiemalin. In this case deposits are also found in the organs of 
the portal system, and there is indication of some excretion of 
iron in the bile and In the urine. 

Dr. Noel Palon read a paper on the phosphorus metabolism 
of the salmon in fresh water. Sample ssilmon were throughout 
the spring, summer and autumn taken from the mouths of 
certain rivers, and others from the up^r waters of the same 
rivers. Abundant observations clearly wow that the fish do not 
feed during their stay in fresh water* The muscle substance 
steadily diminishes, while the ovaries and testes grow at its ex¬ 
pense. The fats and proteids lost from the muscles are sufficient 
to supply these materials for the growing genitalia, and to yield 
a very large amount of energy for muscular work. The question 
here discus^ is the exchange of phosphorus. It k first shown 
that in muscle the phosphorus ,is chiefly in the form of inorganic 
phosphates, though a comparatively large amount of lecithin 
and a small amount of nuclein are also present. In the ovary 
the phosphorus is chiefly combined in the pseudo-nuclein-— 
ichlhuUn; but it is also present in considerable amounts in 
lecithin, and in very small amounts as inorganic phosphates. In 
the testis the phosphorus is chiefly in the form of true nucleins, 
but there arc also a considerable quantity of lecithin and a 
small quantity of inorganic phosphate. As the season advances 
the phosphorus in the genitalia increases, while the phosphorus 
of the muscle diminishes. The loss of phosphorus from the 
muscle U barely sufficient to account for the gain in the ovary, 
amply sufficient to yield the increase of phosphorus in the testis. 
The lecithin lost from the muscle is sufficient only to account 
for a small part of the lecithin gained by the ovary. The 
lecithin and ichthulin of the ovary must thus be found by 
synthesis^as these structures grow. The nuclein of the tesris 
must be formed in a similar manner. 

The presence of considerable amounts of lecithin in the 
growing ovary and testis would seem to indicate that this 
substance' is one of the first stages in the construction of nucleo 
compounds. 

Prof. W. P. Lombard gave a communication on the effect of 
frequent excitations on the contractility of slrijxid muscle. 
When the muscle is made to give a series of contractions the 
height of the contraction is seen to increase. The muscle 
contracted very much higher to an induction shock just after 
than just before a short period of tetanic excitations. Each of 
a series of short tetani following each other in rapid succession 
was, until fatigue appewred, higher than its predecessor. The 
after effect of excitation is to increase the capacity of the muscle 
to shorten. When the inertia of the writing lever is increased 
each of a series of short tetani is seen to begin with a sudden 
high risc^ the throw of the lever carrying the curve above the 
actual shortening of the muscle. The height of the introductory 
peak exhibits in repeated tetani a staircase-like growth, and this, 
m spite of the total contraction being lessened by an increasing 
growth of contracture heightening the base-line. The effect of 
the repeated excitations Is to cause a more and more sudden and 
intense liberation of energy. 

Prof. Sherrington demonstrated the production of an intense 
colour of subjective origin by whirling a disc coloured with red 
on a black-white ground. The disc should contain a black 
sector of ajaout 170 . From one edge of the black sector broad 
concentric vermilion arcs are carried into the peripheral while 
part of the discs for about 90°; from the other edge of the disc 
similar arcs in the central part of the white field. On rotating 
the disc so that black follows red in the circumferential field, and 
precedes red in the central, the outer arcs appear a dull dark 
maroon, the inner a bright orange, and the spaces between the 
outer arcs appear de^ bTue*grecn, and the spaces between the 
inner arcs appear primrose-yellow, especially when viewed by a 
yellowish iltumination. Prof. Sherrington offered an explana- 
. tiog for the phenomenon which he based on native after¬ 
images heightened by simultaneous and successive controst- 
e^cts whiw, as he demonstrated at the meeting, take effect 
even when speed of translation of a surface prevents the 
mind ftrom perceivit^ the space-relations of the distribution 
of the epAtrasted Unts. It was poin^d out that the disc 
is beinif used in this experiment similarly to a circular 
rheotome for summation of effects which taken singly would by 
reason of their small quantily be imperceptible. It was also 
demonstrate that by whirli^ the disc at higher speed the 
phenomenq^ becomes aliei^ the reds and greys then matching 
over the whole surlGue of the disc, the greys assuming a pale 
green tint>^ when this is obtained, it was urged that one factor 
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of those previously acting, namely simultaneous contmst, had 
atone become valetit. 

Prof. Halliburton and Dr. Mott made a communtcation on the 
e/fects produced on the arterial Wood-pressure by the intravenous 
injection of choline, neurlne, and allied substances. ^ Normal 
cerebro-spinal fluid produced no effect, while that obtained post* 
morttni from cases of general paralysis of the insane produced a 
(all of blood'pressure. This is not due to a proteid body present; 
for after coagulation by boiling, or precipitation by alcohol, a 
similar effect is produced. Neurine hydrochloride in o't per 
cent, solution ^ve a similar fall, but in most cases this was 
followed by a rSe and then by a more persistent fall of blood 
pressure. Choline hydrochloride in 0’2 per cent, solution gave 
results identical with those obtained by the pathological cerebro* 
spinal fluids. Blood taken from patients suffering from pseudo* 
apoplectiform convulsions of general paralysis was preclfritated 
with alcohol, and the flltrate, afler evaporation to dryness and 
solution in saline, injected, and the effect produced corresponded 
entirely with that obtained with pathological cerebro^Spinal 
fluids and with solution of choline. Normal blood gave a 
' negative result. The fall of blood-pressure produced by these 
various reagents is cardiac in origin. This was established by 
plethysmographic tracings and by experiments on the frog^s and 
mammal’s neart. This agrees very welt with what is found in 
general paralysis, cardiac weakness, and enfeebled circulation. 

Prof. Richet related experiments by which he had succeeded 
in showing and measuring in the dog the refractory period of 
the bulbar and cerebral nervous centres. The animal is cooled 
down to 30° C. and anaesthetised. It will then react to electrical 
stimulations of the cortex if the stimulations be not too 
frequent. If the rhythm of these be i per second, the responses 
are equal in magnitude ; if 4 per second, there will be one large 
and then one small response ; if 10 per second, there wilt be no 
longer a response to each excitation but one to each alternate. 
Half of the stimuli fall within a refractory period. The 
duration of the refractory period is i/io". It is possible to show 
i hat, as ivas originally indicated by the experiments of V. Krtes, 
volitional impulses have a frequency of rei>etition of about to or 
II in a second. 

Dr. F. S. Lee brought forward the resuU.s of his continued re¬ 
searches into the functions of the semicircular canals in Ashes, 
especially in regard to maintenance of equilibrium and to 
locomotion. 

Prof. Anderson Stuart made an interesting communtcation on 
the canal of Stilling. He also showed models illustrating the 
horopter. 

Mr. O. Grunbaum contributed a communication upon the 
effects of inter mitten t retinal stimulation. He exhibited the 
results of several scries of experiments stated in curves with 
measures of speed of alternation as ordinate-heights and degrees 
of illumination as abscissae. The curves so obtained possess 
each an apex above, denoting that a sensation of continuous 
stimulation results if the luminosity be below' or beyond a 
certain amount. The curve begins to descend some distance 
rior to the use of a degree of luminosity such as to produce a 
lindtng after-image. 

Dr. A. Grunbaum gave a communication on muscle spindles 
found in humaii muscles ; the communication was illustrated by 
microphotograms. 

Profs. Boyce and Herdman contributed the results of their 
investigations on “ green oysters.** They had demonstrated 
copper in comparatively Urge quantity in the green leucocytes of 
the American oyster. The green colour in these oysters is in 
direct proportion to the copper present. The copper indicates 
a patholopcal condition of tnese American oysters. They were 
not prepared to state whether copper in the food of the oyster 
can bring about the condition, but there b abundant evidence 
to show that it can occur where no copper mines or other 
evident sources of copper are present. The normal copper of 
the hremocyanin of the blood, which is probably constantly 
circulating through the body in minute quantity, may cease to 
be removed, and so become stored in certain cells in the oyster. 
The deposition of the copper in the large quantity found 
appeared to them the result of a degenerative process. 

Prof. Boyce communicated a paper by Dr. Warrington 
(Liverpool). The effects of ischojmia on the structural 
features of nerve-celU w'ere shown to be very marked. 
AIst) the effect of cutting off from the anterjor coronal 
cells the afferent impulses usually impinging on them 
was studied in cases where the posterior roots bsMsn 
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divided. Marked changes were foundt which were minut^ 
described. On the other hand, attempu to discover chan^ in 
the cells of the oculomitorius and facialis nuclei after section of 
their nerve-trunks failed to detect any changes. 

In experiments of the kind mentioned above, in which changes 
uniformly resulted, the typical picture of alteration is very chari^- 
teristic; the cell becomes somewhat enlarged, is stained red, with 
a small amount of blue chromophitic granules at its periphery, the 
nucleus remaining well-marked. The changes go on to a further 
swelling op of the cel), a disappearance of its nucleus, and 
Anally ^rinkage and ultimate disappearance. The paper was 
illustrated by microphotographs. The method of staining of 
the preparations employed had been the methylene-blue and 
eryihrosin modiAcation of Nlssrs stain. 

Prof. Macallum made a long and important communication on 
the structures of the nucleus and body of the cell, and deMril>ed 
the views at which he had arrived on thb profound and difficult 
subject. 

Prof. Wesley Mills contributed interesting papers on the psychic 
development of young animals, on the functional development 
df the cerebral cortex, and on cortical cerebral localisation. 

Miss F. Wei by contributed an interesting account of observ¬ 
ations on the effect of curvesthetic vapours on the cardiac 
muscle of the frog; her remarks being illustrated by the 
projection of the graphic records of the experiments. 

morning of Tuesday, August 24, was devoted to a com¬ 
bined meeting of the sections Physiology and Botany to discuss 
the chemist^ and structure of the cell. Several members of the 
section of Chemistry also took part, the opening paper being 
by Prof. Meldola. Profs. Marshall Ward, Armstrong, Green, 
Macsiium, Rem sen, Farmer, and Ilalliburion, spoke in the 
discussion. 

Prof. Meldola devoted his opening paper to a discussion of 
the ratioftaie of chemical synthesis of bodies formed by living 
ovgi^isms. 

The presidential address by Prof. Foster was given in the large 
Zool^y Theatre of the University; it was very numerously 
attended. It was a retrospect of the histoiy of physiology since the 
previous meeting of the British Association at Montreal in 1884. 

It was pointed out that the opportunities for studying* physiology 
had grown larger and more facile. ** But there is still a larger 
outcome from the professional chair and physiological laboratory 
than the training of students. Each post for teaching is no less 
a post for learning. Among academic duties the making of 
knowledge is no less a duty than the distributing of it.*' 

“ Practical expression has been given to this feeling more vigor¬ 
ously in Canada and the United States than in the old country.” 

** Physiology is destined, in consequence of its containing the 
study of the actions of the brain, to modify the attitude of the 
physiologist toward the world, and of the world toward the 
physiologist. That physiology is, and must always be the basis 
of the art of healing is a truism, but if a plebiscite limited to 
instructed, one might almost say scientiBc, men were taken at 
the present moment, it would probably enough be found that 
the most prevalent conception of physiology is that it is some- 
thing which U in some way an append^e to the art of medicine.” 
But without plunging 'Mnto the deep waters of the relation 
which body bears to mind, this at least'Stares us in the face that 
changes in what we call the body bring about changes in what 
we call the mind. When we alter the one we alter the other. . . , 

If, as the whole past history of our science leads us to expect, 
in the coming years a clearer and clearer insight into the nature 
and conditions of that molecular dance which is to us the 
material token of nervous action, and a fuller exacter knowledge 
of the laws which govern the sweep of nervous impulses along 
Abre and cell, give us wider and directer command over the 
moulding of the growing nervous mechanism and the mainten¬ 
ance ana regulation of the grown one, then assuredly physiology ) 
will lake its place as a Judge of appeal in questions not only of 
the body, but of the mind; it will raise its voice, not in the 
hospital and consulting room only, but also in the senate and 
the school.” 


ON THE SUMMIT OF MApNA LOA. 

D r. H. B. GUPPY has contributed to the Pacijic Commtrciiii 
Advertisers published at Honolulu, An account of nlxierit- 
ations made during a three weeks* sojourn upon the summit m 
Mauna Lea in August last. * 

The air at Arst was highly electriAed. A red blanket used 
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by Gttppy crackled under his hands at night, and he couM 
trace )etlert» an its surface in phosphorescent hues ■ with his 
5nger>nflil as he lay cotnpletely enveloped* in its folds. The 
efFecte, of these meteorological conditions soon showed them¬ 
selves in the cessation of the action of the skin, in severe head¬ 
aches and flore-throat ; in a tendency to palpitation and 
dyspnoea, and in sleeplessness, general lassitude and loss of 
appetite, most of which symptoms were attributed to the great 
lack of moisture in the air, for when a short spell of damp weather 
intervened, most of the unpleasant symptoms disappeared. 
An interesting phenomenon was observed everj? morning and 
evening. For alxiut twenty minutes after sunrise and before 
sunset the shadow of (he mountain was thrown back against the 
sky of the opposite horizon. It seemed as if some ariiH had been 
at work on tne sky far away, and had painted in the profile of 
the mountain with a ve^ uncanny blue. 

Dr, (juppy’s observations on the relative humidity have yet to 
l>e worked out, but he remarks that there was occa.'iionally as 
much as a dirterence of 20*^ between the wet and dry bulb 
thermometers, the usual difference being 10® to 15^ The lowest 
temperature recorded at night wo-s 15“ F., and the minimum 
reacting was usually below 2o\ The average minimum tempera- 
lure ft)r the period, August 9 to 31, was highest 

temperature of the air in the shacle was 61"‘2, the average 
maximum daily being 53® 6, which places the average difference 
l>etwcen the night and Jay temperature at 30**. This great daily 
range U about twice what it is at the coast. 

STATE OK THE CeATER. 


In order to familiarise himself with the principal features of 
the crater, Dr. Guppy adopted the method of making a rough 
plan of it with a pocket prismatic comjmss. In some places the 
lava ctust w as thin and fragile, and although he never descended 
further than his waist, (here was always in .such localities a chance 
of a sudden descent into a cavern of ccmsiderable depth. 

His descent into the crater was made on the north-west side. 
It was a tedious operation, and the loose iKiulders had to be 
trodden on very carefully, as they are often inclined to roll 
down and crush the'intruder. As soon as Dr. Guppy reached 
near the centre of the great pit the clouds 1:>egan to pour in on 
all sides over the lips of the crater. In a few minutes he was 
enveloped in a dense mist, and any further observation was 
rendered impracticable. During the prevailing dry clear weather 
with a cloudless sky, "smoke” is only evident in two places in 
the crater, one near the centre and the other in the south¬ 
west corner from the base of a yellowish cliff, where there arc 
apparently extensive deposits of sulphur. When, however, the 
sky is clouded, and especially when the air is moist, white 
vapour may be seen arising from the greater part of ilie surface 
of the crater. The change is a little startling, the true explana¬ 
tion being that a large amount of the vapour evolved is only 
visible in cloudy murky weather. It is, therefore, possible 
that the accounts of two observers may v.uy greatly as to 
the crater’.s condition, and yet no diflerence in the con 
dition actually exisu This especially applies to the dis¬ 
trict on the soutli and south-west iiorders of the crater, 
stretching about a mile to the southward. In cloudy weather 
white vapour arises from many places in this area. In the bright 
clear weather that p^e^■aiis the visitor may see nothing, and even 
walk unwillingly over numerous cracks and fissures whence the 
invisible vapour is being discharged. Dr. Guppy took the tem¬ 
perature of several of these fissures. In those where the vapour 
WAS only seen in cloddy weather the temperature was about 
104" F. When the " smoke ” is always visible the temperature is 
far higher, 160" F. and over. Many of these cracks and fissures 
exhibit evidence of having originally given passage to vapours 
at a very high tempcmiurc. The subterranean heat appears now 
more actively dift}myed in the district extending a mile to thfr 
south of the^ big crater thafi in the crater Itoelf. A very large 
amount of vapour U diiiiharfflid From the b^tJew of asmall crater 
lying neax Pohaku Hanialei,kndthis U probably the smoke some- 
ttmCa observed from the Kona coast- It is probable that the 
next eruption will occor on this^ the south south-west slope of 
the mountain. > 

Insect tiFs ok thk SvMmr, 


Curiously ^ugK| insects of various descriptions are common 
bn the eommlt. One species Cf butterffy common at the coast 
b not at all iobaquant. The butterflies were aapre oflen to be 
Ifldftd dead than oHve^ and those ftjdng about were in a half* 
didtv# condition easily caught, , There were flies of 
dlfleaek kinds, the house-fly and the bltie-bottle-fly proving a 
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great nubance. Besules these there were moths, bees, gnats, 
and an occasional dead dragon-fly; whilst bugs and other in¬ 
sects were collected as they fed upon the boditis of the dead 
butterflies. These insects were more common when the wind 
was southerly, and no doubt they had Ixien brought up to this 
absolutely sterile region by the wind. Evidently most if not all 
of the butterflies and moths soon die, and prolwibly the other in¬ 
sects too. The whole matter is, however, very suggestive, and 
shows how readily insects (even the parasitical bug) may find 
their way into the upper air-currents. 


PALES TINE EX FLORA 770 m 

object of exploration is to obtain accurate knowledge of 
a country, its mhabitanU, and its extant monuments and 
texts. That of Palestine has special interest to Christian races 
and to Jews, m serving to explain more clearly the sacred 
literature of their faith. 

The results of such exploration may be judged by looking 
back a,century to the lime of Bayle, Voltaire and Astruc, when 
what was regarded os advanced scientific work a.ssumed that the 
Hebrews were a savage race without literature, that history only 
began to be written about 500 B.c., and that the oldest civilisa¬ 
tion was that of China and Indi.a. It is nnw known that the 
art of writing was practised in Egypt and Chaldea as early as 
3000 fi.e., that the Canaaniles about the time of Joshua had a 
civilisation equal to that of surrtnmding nations, as had also the 
I Hebrew kings; while, on the other hand, Chinese civilisation 
is only traceable to nboiu 800 H<;., and that of India was 
derived from the later Persians, Arabs and Greeks. These 
results are due solely to exploration. 

The requirements for exploration demand a knowledge not only 
of Syrian antiquities but of those of neighbouringnations, It is 
necessary. 16 understand the scripts and languages in use, and to 
study ilic original records as well as the art and architecture of 
various ages and countries. Much of our information is derived 
from Egyptian and Assyrian records of conquest, as well as from 
the monuments f>f Palestine itself. As regards scripts^ the earliest 
alplml)etic texts dale only from about 900 B.c., but previous to 
this period we have to deal with the cuneiform, the Egyptian, 
ihc Miltilc and the Cypriote characters. The explorer must 
know the history of the cuneiform from 2700 B c. down to the 
Grct:k and Roman age, and the changes which occurred in the 
forms of some 550 characters originally hieroglyphics, but finally 
reduced to a rude alphabet by the Persian.^, and used not only in 
Babylonia and Assyria but also as early as 1500 B.c. in Asia 
Minor, Syria, Armenia, Palestine, and even by s|:>ecialscritjes in 
Egypt. He should also be able to read the various Egyptian 
sciipls -the 400 hieroglyphics of the monuments, the hieratic, 
or running band of the papyri, and the later demotic. The 
Hittiie characters are quite distinct, and number at least 130 
cliaraciers, used in Syria and Asia Minor from I500 B.c., or 
earlier, down to about 700 B.c. The study of these characters 
is in its infancy. The syllabary of Cyprus was a character 
derived from these Hit the hieroglyphics, .and used by the 
Greeks about 300 11.c. It includes some fifty characters, .\nd 
was probably the original .system wlience the Phrrnician alphuliet 
was derived. As regards alphabcU, the explorer must study 
the early Phoenician, and the Hebrew, Samaritan and Moabite, 
with the later Arameau branch of this alphabet, whence square 
Hebrew is derived. He must also know the Ionian alphabet, 
whence Greek and Roman characters arose, and the early Arab' 
scripts'—Palmyrene, Nabalhean and Sabean, whence are derived 
the Syriac, Cufic, Arabic and Himyaricio alphal}eta 

As r^rds the scholars of the lost century had to 

deal only ivilh Hebrew, Aramaic, Syriac, Coptic and Greek, 
but as the result of exploration we now deal with the Ancient 
Egyptian whwee Coptic is derived, and with various languages 
in cuneiform script, including the Akkadian (resembling {nire 
Turkish) add thu allied dialects of Susa, Media, Armenia and of 
the Hittitea: the Assyrian, the earliest and most claKiratc of 
Semitic languages; and Aryan tongues, such as the Persian, the 
Vannitf knd the Lycian. 

The art and arckitec/un of Western Asia also furnishes much 
information os to religious ideas, customs^ dress and history, 
including Inscribed seals and amuleu, early coins ocui gems. 
The ex|n^r must also study the remains of Greek, Roman, 
Arab aim Cnri^bder (Hrder to distinjmish these from 

the eafUer remains of the Canaoiules, Phoenicians, Hebrews, 

4 A diseotifM at die Royal Institution by Ltaut. Colonel C. R- Conder. 
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Egyptians and AwyrianSf as tvell as the art of the Jews and 
Gnostics aliout the ChrUtian era, and the later pagan structures 
down to the fourth century a.h. 

The monuments actually found in Palestine are few (hough 
important. The discovery at Toll el Amarna of about ij[o 
letters written by Phcenicians, Philistines and Amorites—and in 
one case by a Hittite prince—to the kings of Egypt, proves* 
however, the use of cuneiform on clay tablets by the Syrians as 
early as 1500 B.c., and one such letter has been recovered in 
the ruins of Lachish, The oldest monuments referring to Syria 
and Palestine are found at TV// Lok^ on the Lower Euphrates* 
and date from 2700 n.c. Next to these are the Karnak lists of 
Thothmes HI. about 1600 n.c., recording the names of 119 
towns in Palestine conquered after the defeat of the Hittitea at 
Meciddo These lists show that the town names which occur 
in the Bible ate mainly Canaanite knd were not of Hebrew 
origin. The Canaanite language of this period w^as practically 
the same us the Assyrian, excepting that of the Hittites, which 
was akin to the Akkadian. In the next century tlic Tell el 
Anmriu tablets show that the Canaanites had walled citiesi 1 
temples, chariots, and a fully developed native art. They record 
the defeat of the Egyptians in the north by Hittites and | 
Amorites, and the invasion of the south by the Abiri, in whom ; 
Urs. Zimmern and Wincklcr recognise the Hebrews, the period 
coinciding with the Old Testament date for Joshua’s conquest. 

An inscription of Mineptah, discovered in 1896, speaks of the 
Israelites as already inhabiting Palestine about 1300 ii.c. ,and 
agrees with the preceding. Other Egyptian records refer to 
the conquests of Rameses II. in Galilee and in Syria, when the 
Hittites retained their independence; and in the time of 
Kehoboam, Shishak has left a list of his conquests of 133 towns 
in Palestine, including the names of many towns noticed in the 
Bible. 

The Hittite texts found at Hamath, Carchemish anti Merash, 
os well as in Asia Minor, belonged to temples, and accompany 
sculptures of religious origin. They are still imperfectly under¬ 
stood, but the character of the languages, the Mongol origin of 
the people, and the equality of their civilisation to that or their 
neighbours, have been established, while iheir historv is re¬ 
covered from Egyptian and Assyrian notices. The Amorites 
were a Semitic people akin to the Assyrians, and their language 
and civilisation are known from their own records, while they 
are represented at Karnak with Semitic features, 

The oldest alphabetic text is that of the Moabite stone about 
900 B.c. found at Dibon, east of the Dead Sea, on a pillar of 
liasalt, and recording the victories of King Mesha over the 
Hebrews, as mentitjned in the Bible. Several Bible towns arc 
noticed, with the name of King Omri, and the language, though 
approaching Hebrew very closely, gives us a Moabite dialect akin 
to the Syrian, which is preserved in texts at SamaUa,in the extreme 
north of Syria, dating from 800 b.c. The Phoenician inscriptions 
found at Jaffa, Acre, Tyre, Sidon, Geba! and in Cyprus qo not 
date earlier than 600 n.c., and show us a distinct dialect less like 
Hebrew than the Moabite. The most important of these early 
texts is the Siloam inscription in the rock-cut aqueduct above 
the pool, founrl by a Jewish boy in 1880, It refers only to the 
cutting of the aqueduct (in the time of Hexekiah), but it gives 
us the alphabet of the Hebrews and a language the same aa that 
of Isaiah s contemporary writings. It i# the only true Hebrew 
record yet found on monuments, and confirms the Old Testa¬ 
ment account of Hezekiah’s work. 

The Assyrian records refer to the capture of Damascus by 
Tiglath Pileser III. in 732 B.c., and of Samaria in 722 B.C., as 
well as to Sennacherib^s attack on Jerusalem in 702 b.c. The 
latter record witnesses also the civilisation of the Hebrews 
under He/ekiah, whose name occurs as well as those of Jehu, 
Azariah, Menahem, Ahaz, Pekah, and Hosea, who, with 
Manasseh. gave tribute to Assyrian kings. 

About the Christian era Greek texts occur in Palestine, the 
mo.st important being that of Herod’s Temple at Jerusalem, 
forbidding strangers to enter, and those of Slab in Hashan, 
where also Herod erected a temple to a pagan dcitv. Such texts 
are very numerous in Decapolis, where a tircek population 
appears to have settled in the time of Christ, 

iTie geographical results of exploration arc also important for 
critical purposes. Out of about 500 towns in Palestine noticed 
in the Old Testament, 400 retain their ancient names, and about 
150 of thes^ were unknown before the survey of the country in 
1873^82. The result of these discoveries has been to show that 
the topography of the Bible is accurate, and that the writers 
must have had an intimate knowledge of the land. Among the 
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most interesting Old Testament sitej? may be mentioned Lachishi 
Dcbir, Megidoo, Mahanaim, Oezer, and AduUam as neWly 
identified ; and of New Testament sites, Bethabara, /Enon, and 
Sychar, ail noticed in the fourth Gospel. 

The existing Hebrew remains are few as compared with 
Roman, Arab, and Norman ruins of later ages* They include 
tombs, imueducts, and fortress walls, with seals, weights, and 
coins. The most important are the walls of the outer court of 
Herod’s great tei^le at Jerusalem, with his palace at Herodium, 
and buildings at Oesarea and Samaria. The curious semi-Greek 
palace of Hyreanus at Tyrus in Gilead dales from 176 B.C. In 
Upper Galilee and east of Jordan there arc many rude stone 
monuments--dolmens and standing stones—probably of 
Canaanite origin, ns are the small bronze and pottery idols 
found in the ruins of Lachish, Sculptured bas-reliefs are, how¬ 
ever, not found in Palestine proper, having been probably 
destroyed by the Hebrews, 

This slight sketch may suffice to show the advance in know¬ 
ledge due to exploration during the last thirty years. The result 
has been a great change in educated opinion as to the antiquity 
of civilUation among the Plebrcws and Jews, and as to the 
historic reliability of the Biiile records. Further exploration, 
especially by excavation, may be expected to produce yet more 
interesting results, and deserves general supi^rt, as all classes 
of thinkers agree in the desirability of increasing actual know¬ 
ledge of the ^>ast. It is no longer possible to regard the Hebrews 
as an ignorant and savage people, or to consider their sacred 
writings as belonging necessarily to the later times of subjection 
under the Persians. Internal criticism is checked and controlled 
by the results of exploration, and by the recovery of independent 
historical notices. 


C/N/yERS/TV AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. —The Walsingham Medal, given by the Lord 
High Steward, for original research in botany, geology, zoology, 
or physiology, is open to all graduates of the University under 
the standing of M. A. Monographs for the ensuing year are to 
be sent to Prof. Newton, Magdalene College, by October 10, 
1898. 

An examination for the Sheepshanks Astronomical Exhibition 
will be held in Trinity College on November 19 and 20. In 
addition to papers on astronomy, there wilt be an oral and 
practical examination at the Observatory. Candidates must be 
undergraduates, and, if successful, must become members of 
Trinity College. 

Mr. G. H. A. Wilson, fifth wrangler 1895, elected 

to a fellowship at Clare College. 

Prof. James M. Crafts, professor of organic chemistry in 
the Massachusetts Institute of Technol^y, will succeed the late 
General Francis A. Walker as the president of the Institute. 

The London Technical Education Gazette announces that a 
course on practical chemistry, dealing with the “ manipulation 
of gases,” will be conducted by Mr. M. W. Travers, at Uni¬ 
versity College, on Fridays, at 5.30 p.m., commencing on 
Friday, November 12. This course will be of great value to 
those engaged in gas testing, and will deal with methods not 
hitherto published. A research course for teachers on **The 
effect of repeated heating on the masnettc permeability and 
electrical conductivity of iron and steel, is being conducted by 
Principal Tomlinson, F.K.S., at the South-west I.A>ndon Poly¬ 
technic, Manresa Hoad, Chelsea, on Saturday mornings from 10 
to 1, with facilities for continuing experiments, if desired, from 
2 to 5. Teachers are admitted free; there are still a few vacant 
places in the class. Any teachers who wish to shoultjl 
apply at once to Principal Tomlinson. 

The first volume of the Report of the United States Com¬ 
missioner of Education, foe the year 1895-96, has been received. 
Though largely concerned with elementary schools, the report 
contains several noteworthy articles on the higher branches of 
education. A detailed account is given of the Edm^tion Bill 
of 1896, and the dieouisions which led to its withdrawal. Cur* 
rent statistics of edocatitm in Great Britain form the sut^det of 
a special ohapten Some of the features of the edu^tiona) 
systems of Oermany, Austria, and SwIUerland are reported 
upon, the statistics which the report Mvesos to higher edueu- 
tion in the Germsn-Speaking part of Euix^ betitg 
able. It appears from the externdve Ubles contwid in the 
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report that there are 75 higher seats of learning in (Germany, 
A 4 stria proper, and Switzerland, having altogether 5^3 profes- 
sora, 67,063 students, and 6638 Ibreigii students. There is in 
Germany one professor for i 3 't students,'ahd an average of 78*4 
professors and 926*3 students (of whom 67*2 are foreigners) to 
one seat of learning* Austria has one professor for t r *7 students, 
and an average of 80*5 professors and 949 4 students (of whom 
9t*r are fore^ners) to one higher seat of learning. Switzerland 
has one professor for 4*9 stud^ts, and an average of 96*2 pro¬ 
fessors and 569*6 students (of whom 2oS‘z are foreigners) to one 
tdgher seat of learning. Among other subjects of articles in the 
repcfrt are : the comparative study of popular education among 
civilised nations ; eaucation in France ; education in Mexico 
and Central America ; commercial education in Europe, particu¬ 
larly in Austria, France:, and Germany; and the correlation of 
studies. 

One of the most gratifying signs of erlucational progress is 
the increasing efficiency of technical institutions in the provinces 
as well as in London. These sch(»ots arc not only far l>etter 
equipped than they were a few years ago, but in many cases the 
mcmV>ersof the teaching .staffs are heUer qualified to impart in¬ 
struction. The prospectuses and calendars which come before us 
from time to time testily to a real development of facilities for 
education in science and technology, and we are glad to observe 
the advances which technical schools are maUii^ all r^ver the 
country. A prospectus just received from the Technical Col¬ 
lege, Huddersfield, furnishes an instance of valuable work lieing 
done in a large technical college outside I..ondon. This college 
provides full courses, both theoretical and practical, and of an 
advanced type, in physics, chemistry, biology, art, engineering, 
weaving and dyeing. There are also separate departments for 
mathematics, languages ancient and modern, and commercial 
subjects; whilst a mining section is in process of formation. 
Of especial importance is the fact that the college library con¬ 
sists of some 10,000 volumes, an annual sum of 160/. being 
devoted towards the purchase and binding of books, periodicals, 
&c. At the present time an extension, calculated to cost about > 
13,000/., is being carried out. Improved accommodation will 
thus be provided for chemistry and physics, and engineering ; a 
room 105 feet by 27 feet has also been set aside for a museum for 
biology and mineralogy. The number of students of both sexes 
for the last two or three years averages about twelve hundred. 
Students can at present lake up at the college all the subjects 
required by the London University for a degree in art or science, 
and they will be able to continue to their D.Sc. work when the 
new chcniical and physical laboratories are completed. In all 
departments we notice that practical work is carried on as well 
as lectures. Dr. S, G. Rawson, the principal, apiiears to be 
developing the college on the right lines, and Huddersfield will 
doubtless benefit by the work he is doing. Financially the 
college is also in a satisfactory condition. We think both 
council and staff arc to be congratulated upon the care and 
energy which has been displayed in building up so strong and 
useful an institution. 


SOCIETIES AND ACADEMIES, | 

London. j 

Physical Society, October 29,—Mr. Shelford Bidwell, Presi- 1 
dent, in the choir.—Prof. Stroud exhibited and described the Barr I 
and Stroud “ range-finder.’’ The problem of finding the distance of ! 
a given object at sea, or in tlte field, is complicated by shortness 
of the trigonometrical base,” and by restrictions of time. As 
a rule, the apparatus must be selFcontained, and snap-shot” 
readings are obligatory, i.e, the range has to be determined 
from a single instrument and from a single observation. At 
3000 yanKs the errors must not exceed 3 per cent. In foggy 
Weather, or when viewing a nebulous object, this degree of 
precision is difficult to attain, but under favourable circumstances 
the authors Have determined ranges, at that distance, within 1 
per cent, of acchmey. At shorter ranges measurement is more 
exact; thus an object at about 2000 yards may be estimated to 
within about la^rds. Stroud gave some account of the 

Msto^ and of general methods employ^ in these instru- 
menti. of the distant .object, preftrably of a line 

iuch as a flag*su$ are received re^ectively upon two mirrors, 
two lenses, or two prisms, pkc6d one at each end of a fixed 
support. Frotn each of these, the tight U then directed towards 
middle of the instrument. Where the tw6 Images, after 
l^wed xif one eye^piece., The opttoSi 
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system has finally to be adjusted so that the two images, ns now 
seen in the eye-piece, lie in the same straight line. In the in¬ 
strument designed by the authors this coincidence is attained by 
translating a small prism parallel to the axis of the supporting 
rod. The extent of this translation is a measure of the range. 
Both eyes are used : the right for bringing the two images into 
alignment; the left for ‘‘ finding ” the (Siject through a small 
ficld-^lass, and for reading the scale of distances. At night, 
sightings have to be taken from “points” of light, and as 
these are unsuited for measurement, the authors convert 
them into “ lines ” by the use of cylindrical lenses. 
Various devices are introduced to prevent overlapping of the 
images. The instrument is about five feet long, and tubular 
in form; it is made of copper, so as to have high thermal 
conductivity to reduce differential heating. Within the 
outer tube IS the interior .sun|x>fting rwl, designed to equalise so 
far as possible the effects of interior radiations. Several forms 
of “ separating ” prisms were exhibited, the l>est for the purpose 
consists of two “ reflecting” prisms ; these receive the two rays 
and direct both of them into a third prism, whose angle lies in 
the space between the angles of the others. Mr. Barr drew at¬ 
tention to the gimlail arrangement and the three struts that keep 
the sup^xirting rod centred in the tube. To give some idea of 
the precision and scope of the range-finder, he observed that 
they were there udng the equivalent of a 25-feei “circle,” and 
iheir measurements were comparable to the measurement of 
20 secs, of angle on such a circle. The instrument is handled 
by ordinary seamen, and stands rough usage on iKiarcl ship for 
years without injury.—Prof. Stroud then exhibited “a folo- 
meter and spherometer.” He explained that in determining 
curvatures and focal lengths, some telemetric method was neces¬ 
sary, and that, owing to want of parallelism of the beam, and 
duplication of images, a short-focus telescope was always an in¬ 
efficient telemeter. For the measurement of inaccessible lengths 
it was therefore better to use some simple form of “range¬ 
finder.” Such an apparatus could be made with a set of small 
mirrors arranged in such a manner as to direct two images of 
the distant object into an eye-piece, with a fixed prism m the 
path of one of the incident beams. By sliding this instrument 
along the optical bench one position could always be found at 
which the two images, as seen through the eye-piece, 
were in coincidence. He also described a method for 
determining curvature by interposing a plate t>f plane glass 
between the curved mirror and a source of light.—Mr. 
Ackermann exhibited two experiments, (i) The blowing-out 
of a candle-flame by the air from a deflating soap-bubble. The 
bubble was blown at the mouth of an inverted beaker by breath¬ 
ing into a hole cut out at the lop. This hole was then pre¬ 
sented to the flame, and the flame was immediately quenched. 
But if the bubble was blown from ordinary air, with bellows, the 
flame was merely deflected without being extinguished. (2) It 
was shown that a miniature boat, provided with a false stern, 
consisting of a linen diaphragm, could be propelled by filling 
the hollow stern-space with ether, or with some liquid similarly 
miscible with water. The motion is due to the continuous re¬ 
lease of surface-tension behind the boat. Prof. Boys said that 
when he tried, some years ago, to blow out a candle with a 
soap-bubble filled with common air, he found the operation very 
diflUcuU—80 difficult that, having once succeeded, he never re- 
ated the attempt. It had not occurred to him, as it had to 
r. Ackermann, that the CO, present in the breath played a 
part in the quenching. With regard to the second experiment, 
he had seen a small boat propelled by dissolving camphor astern, 
but he thought the use of a liquid for that purpose was a novelty. 
—The President proposed votes of thanks, and the meeting was 
adjourned until November 12. 

Pakis.. 

Academy of Sciences, October 26.-*M. A. Chatin in the 
chair.—Apparatus for measuring the altitudes attained by bal¬ 
loons. Verification of the results furnished by barometers, by 
M. L. CailleCet. The dial of the aneroid is placed exactly in 
the focus of a photographic camera, to which such a mechantam 
is fitted that every two minutes two photographs are taken 
simultaneouflly, one of the barometer and another of the 
earth. From the focaL length of the photographic ob¬ 
jective, the distance of any two points on the earth, and 
the di^oAce of these two points on the lij^tive, the calculation 
of the true Height is easily calculated. 'Ine apparatus worked 
perfectly In a preliminary balloon ascent made Hy MM. Herroile 
and BflWfon*—^Report on a memoir of M. HatUmard, entitled 
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^*-0n the geodesic lines of surfaces of opposite curvatures,” by 
M. H. Poincar6.—Observations on the new Perrine comet (1897, 
October made at the Observatory of Paris, by M. G. Vigour- 
dan —Observations of the same comet made at the Observatory 
of ToulousCi by M, F. Rossard,“-On the deformation ofquadricst 
by M. C Guiebard.—On systems completely orthogonal in 
space of n dimensions, and on the reduction of more general 
differential systems, by M. Jules Drach.—On Weingarten 
surfaces, by M. A. Pellet.—On a new method of reducing 
the time of exposure in radiography, by M. Gaston Seguy, A 
thin glass plate U coated on both sides with an emulsion of 
gelatino-silver bromide, and allow'ed to dry. This is then en¬ 
closed between two flexilde screens, formed by M. Becquerel's 
calcium violet in sust>ensvon in celluloid, and the whole pressed 
together between cards. A photograph of the thorax, using a 
six-inch coil, with thirty second^ exposure, was completely 
satisfactory, every detail l^ing shown with great clearness.—On 
a new bianodic bulb, with a red phosphorescence. The glass 
of the bulb is tinged with didymium chloride. The duorescence 
is red instead of green, giving twice as much of the X-ia)rs as 
ordinary glass. The effects on the screen are very brilliant, 
and can be seen by persons colout*blind to green.— 
Researches on saline solutions; lithium chloride, by M. Georges 
Lemoine. Thermal data, showing the heat of dilution of solu¬ 
tions of lithium chloride in water, methyl and ethyl alcohols.— 
On some basic salts of magnesium, by M. Tassilly. The prepara¬ 
tion and properties of the oxybromide MgBr,.3Mg0.i2Hj,0 
is descriora, — The separation and direct estimation of 
chlorine and bromine in a mixture of alkaline salts, by MM. H. 
Baubigny and P. Rivals.. The separation is effected by potassium 
permanganate in presence of a large excess of copper sulphate. 
Analytical results are given, showing the trustworthiness of the 
meth^ under varying conditions.—On some combinations of 
metallic acetates with phenythydrazine, l:^ M. J. Moitessier. 
Double salts are formed with phenylhydrarine by the acetates of 
line, cadmium, manganese, cobalt, and nickel.—The method.s 
of estimating diabetic sugar, by M. Frcfdtfric LanchUph. A 
^comparison of the results obtained In the estimimon of 
diabetic sugar by the polariscopic, fermentation, and copper 
^reduction methc^s, showed that only the optical can be 
.depended upf>n.—Optical and reducing power of the flesh 
.of flies, by the same.—.\ction of the X-rays upon the cuta¬ 
neous evaporation, by M. L. Lecercle. In the rabbit, the 
.evaporation of a mven portion of the skin can be almost com¬ 
pletely suppressed, and the effects continue for some time after 
the exposure. On the human hand, evaporation is sqnMiwhat 
checked, but the action is fugitive, and the evaporation rapidly 
recovers its original value, *-On yellow fever, by M. le Dr. 
Domingos Freire, A de8crii>tion of the habits and mode of 
-growth of the bacillus, Micmcoccus xanthogeniciis Attenuated 
. cultures of this bacillus, injected into animats and man, produce 
mild form of yellow fever, which confers immuniiy frotn the 
disease. Since 1883 some 13,000 persons have been inoculated, 
.^f all ages and nationalities. The subsequent mortality from 
-yellow fever, in spite of violent epidemic* which have ro^ed. 
Aas not excc^ed six per thousand.—Observations on the circu¬ 
lation of the Amphicteiiia, by M. Pierre Fauvel. -On the 
differentiation and detelopment of the woody elements, by M, L 
Jules L^ger. The’discovery of a Miocene bat at Grive-Saint- 
Alban, by M. Claude Gaitlard. A complete humerus, and some 
fragments were discovered,—On the Armand cave, by JMM. 
E. A. Martel and A. Vir£. A description of the results 
exploration of a subterranean cave, 207 metres deep, the w^«t 
remarkable feature being a forest of two hundred stalagmitic 
columns, of heights varying between three and thirty metres. 


DIARY OF SOCIETIES. 

THURSDAY, NovaMBsa 4- 

Limns AN Socibtt, at 8.—The Attraction of Flower# for Insects : Sir John 
Lubbock, Bart.-Transfusion-Tissue : its Ori|[in and Function In the 
I^eavei of Gymnosperinou* Plants ; W. C. Worsdell. 

CheHical Soctarv, at The Properties of Liquid Fluorine; Prof*. 
Moibmu and Oewar.—The Liquefaction of Air and the Detection of Im- 
punttM: Prof. Dewar.—The Absorption of Hydrogen by Palladium «t 
High Temperatures and Pressures : Prof. Dewnr* 

Institution OF Mmchanjcal Encin«br 8, at T.Jo.-^Mecbanlcal Faatures 
of Electric Traction : Philip Dawson. 

^ PRiOAY^ Novbmbxr 5. 

Rontgbn Society, at B.—Address by Prof. a. P. Thontpson. 

^ ^ ffOHDA y, NovBMUit A 

Aoval OEOoaAFMiCAL SociETV (Queen’s Hall. Langham Place), at 
j^tedmery Aiidnw by the President.-The jBCklon Harms^b 
; Arctic fixp^ition : Fredenck G. Jackson. 
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rmSPA Y , November 9. 

Institution of Ctvit Enginberv. hi 8 ---The Manchester Ship Canal; 
Sir K, WiUiaJtut.—The Merwy Estuarj* Embankments—Bastham 

Division ; Whatety ftllot.—The Mer^y Estuary Embankments and 01 her 
Works—Runcorn DtvUion : Sir £. Leader Wuliams.—The Irlam Divi¬ 
sion : W. O. E. Meade-Klng. 

Anthrofolocical Inutitutb, at 8,so.—Works ol Art from Benin City 
C. H. Read and O. M. Dalton. 

Rovai. Photographic Socibtv, at 8.—The Spcctrosocpe: K. W, 
Maunder. 

THURSDAY, NovEMnaa tj. 

Institution of Klbctrical Enginbers, at8.—Accumulator Traction on 
Kails and Ordinary Roads : L. J^teln. 

Mathematical Society, at 8.—Onthe Poncelet Polygons of a I/imnijon : 
Prof. F. Morley.—On an Extension of the Exponential Theorem : J. R. 

Campbell.—The Integral P* dx and Allied Forms in Legendre's 

Functions, between Arbitrary Limits*. R. Hargreaven).—The Character of 
the General Integral of Partial Differential Equations ; Prof. Forityth. 
F.R.S. 

FRfUA r, November la. 

Roval Astronomical Socibtv, at 8. 


aOOKS, PAMPHLETS, and SERIALS RECEIVED. 

HofiKS.—Light, Visible and Invisible ; Prof, S. P. Thompson (Mac¬ 
millan).—Chauncy Maples, D.D., FR.G.S. (Longnmns).—Cheltenham 
as a Holiday Resort: S. S. Bu''kman (Cheltenham, Nor man).—Twentieth 
Annual Report of the Local Governiitent Roard, 1 S 95 - 96 ; Supplement 
containing the Report of the Medical Officer for 189^-06 (Eyre).— 
Die Wissenschaftlicben Grundlagen der Analytischen Cheinie: W. 
Ostwald, Zweite Vermehrte Auflage (Leipzig, Engelmann^.—The Works of 
Xenophon, traaslated by H G. Dakyns, Vol 3, Part 9 (Macmillan).—Hint# 
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ence and Rending, with Classifted Lists; Dr. H. R. Mill (Ixingmans).— 
Da* Kleine Botanischo Practicum ftlr Anffinger : Dr. £. Strasburger, Dri'tte 
Umgearbeiiefe Auflage (lena, Fischer).—A Geological Map of the Soiitherg 
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Phynical Feature*, «tc.: Dr. F. H. Hatch (Stanford). —My Fourth Tour in 
Western AuKtralla ; A. F. Calvert (Heinemann). 

Pamphlets.—A Popular Introduction to the Study of the Sun : O. M 
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T. C. Horsfall (Manchester, Ckirnish). 

Sruials.—C hambers’s Journal, November^ (Chambers)—The Record of 
Technical and Secondary Education, October (Macmillan).—Natural 
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MIMICRY IN BUTTERFLIES AND MOTHS! 
Rtstarches on Mimicry, on Ihe Basis of a Natural 
Classification of the Papilionida. Part ii. Researches 
on Mimicry, By ihe late Dr* Erich Haase, Director of 
the Royal Siamese Museum in Bangkok. Translated 
by C. M. Child, Ph,D. Pp. 154, and 8 coloured plates. 
(Stuttgart: Emin Nagele. London : Baillifere, Tindall, 
and Cox, r896.) 

n. 

E have now to inquire as to the treatment accorded 
to Haase’s work by publisher, translator, and 

editor. 

The eight coloured plates are perhaps the most satis¬ 
factory feature of the work as it appears in this country. 
The PInglish translation is limited to Pait ii. of Haase’s 
complete memoir, of which the plates still retain the 
numbering, viz. 3, 4, 9, 10, n, 12, 13, and 14. In spite of 
this, there are frequent references in the text to the other 
plates (e.g. Plate i.) without the slightest indication that 
the plate in question is not to be found. This is all the 
more tantalising inasmuch us some of the most interest¬ 
ing figures, viz. those of Papilio merope and its allies 
have their place in the omitted plates. 

References to the parts which are not translated appear 

in the irritating form of ‘‘Part i., pages-the exact 

page of the German original being given in the margin, 
or, as on p. 35, withheld altogether. 

The quality of type and paper leave nothing to be 
desired, and it is very unfortunate that these great ad* 
vantages should be rendered of little avail for the want 
of an intelligent proof-reader, to say nothing of an editor. 

The names of authorities quoted are frequently mis¬ 
spelt : thus, Jenner Weir appears as J, Wier on p. 12, 
while on p. 20 it is rendered J. Weis ; de Saussure is de 
.Saussare (p. 6); Grose-Smith is rendered by Grosse- 
Smith (p. 84) i Manse) Wcale by Wheale (pp. 45 and 
104); J. W. Slater by J. W. Sclater (p. 95); while in the 
footnote of the same page the name appears as F. M. 
Sclater. Mr. A. G. Butler and the present writer are let 
off comparatively easily with the initials A. E. B. (p. 33) 
and E. G, P. (p. 30). 

Even more misleading are the frequent mistakes in 
scientific names, such as candata for caudata (p. 32), 
Euplorm for Eupl<£ce (p. 25), Argynns for Argynnis 
(p. 119), Dicopeia for Deiopeia (p. 98), biconius for 
bicorms (p. 147), Ckeysomelid for Chrysomelid (p. 137), 
Glancopid for Glaucopid (p. 73), &c. Then avian is 
rendered by arian (p, 126), while genus becomes ganus 
(p* ^J 7 )* The words Pierinfc and Pieridie are both used ; 
but the combination of these into Piefidin® (p, 64) is, I 
believe, peculiar to this volume. A conspicuous and im¬ 
portant position is no guarantee agamst the most absurd 
errors. In the heavily-printed headings of important 
sections of the work, Cc^optera appears as Colcoptera 
(p. 18), Mimetic Numetic (p. 19), and Hypolimnas 
as HypoUhopas (p. 29). 

After this it is hardly necessary to allude to the innu- 
ordinary wo^s which; are scattered 
^rough^t Some of thswe mistal^s 

/ ContiiiMd fir^ p. 4. 
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are, Imwever, worthy of quotation merely to illuslnite 
some of the curious forms which printers’ errors may 
assume. Thus we meet with “altoogether to slight” (p. 
J37), while “exclusively’’becomes “ exclusive by ” (p.119); 
in “rfbee” the words are transposed and fused, becom¬ 
ing ^*bcea”(p. 72). In many cases the wrong letter 
makes a different word, which may some^mes be mis¬ 
taken for that which was intended. Thus “ ledges 
becomes “lodges” (p. 7), “wavy” becomes “wary” (p. 
148), “ihan*^ becomes “(hen.” It is an interesting 
speculation to attempt to determine the intended word in 
the passage which tells us that the Jamaican Artsfolochia 
grandiflora emits such an unpleasant imcll that “ even 
pigs she from eating h ” (p. 97). 

Errors of punctuation also occur, sometimes producing 
the most ludicrcsi^ effect, sometimes merely serving to 
confuse the reader. The Zyg£cnida; are described as 
possessing “ large legs beset with numerous spines and 
short antennae ” (p. 73). A good example of the difficulties 
introduced by want of style and want of correct punctua¬ 
tion is to be found in a sentence on p. 123: “This 
similarity among inedible species is, as first pointed out 
by Fritz Muller and Wallace, mutually advantageous 
to the participants in the resemblance for the type of the 
immune forms becomes in this way more distinct^ being 
expressed in few forms.” The reference number is so 
displaced on p. 98, that “ Indian Danaids” appear in the 
footnote as “ this sluggish little Bombycid,” and it be¬ 
comes a matter of conjecture as to the insect which is 
really intended—probably Deiopeia. On p. 14 cenirali 
is hyphened with Biologia instead of with americana. 

The names of species are generally printed in italics, 
but curious exceptions occur. Thus on p, 137 the generic 
name of a species Is printed in ordinary type, the specific 
in italics, an arrangement which is reversed with another 
species on p. 55 ; while on page 58, half of the word 
Passifldrjc is printed in one way and half in the other. 

We have now to Judge how far the translator has given 
us a fair idea of the immense amount of labour which the 
author bestowed upon his work. The two chief and 
essential qualifications for a translator are (1} the know¬ 
ledge of the two languages, and especially of that into 
which the work is being rendered ; (2) knowledge of 
the subject-matter, without which the most skilled linguist 
must come hopelessly to grief. 

The knowledge of English possessed by the translator 
of Haase’s work may be inferred from the frequent)^ 
*wfth which a sentence is preceded by an unnecessary 
and inexplicable “thus,” by the use of the word “mo¬ 
mentarily” Where we should say “temporarily” (114^ 
of “irrelevant” for “unrelated to” (136), of “aside 
from” for “besides.” On p. 105 it is suggested that the 
“ secondary shading of the wings”of certain butterflies 
may be “ a reaction of the morbidly sensitixte organism 
against the physical and chemical influences of the 
hotter climate.” On p. 100, pupas are said to be protected 
“byJbften very artistic cocoons ” 

All those who see much of children at Christmas-timc 
will have had occasion to notice the printed directions 
accomj^nying toys which bear a familiar legend. It 
will 0{^ M observed that these directions remain as a 
<»nsikfit soui;te pf amusement long after the toys them- 
t selves have come to their natural end in the dustbin. 

• C 
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Any one who is familiar with this class of literature will 
probably infer that the following sentences we]re ;;al|p 
“ made in Germany.” 

“ Trimen also observed that an Acacia tree with exuij^g 
aap, the sporting ground of the sucking insects, was^so 
visited by predatory Mantids, which found here numetjous 
victims ” (p. 40). 

I regard these females therefore^ not as does 
as mimics of but as normally coloured,^for 

they resemble closely other Satyrida:'^^ (p. 32). 

“As much as the coloratiob of the wings varies within 
narrow limits in different species of this genus, it is, 
howbver, in general similar” (p. 26). 

“In the Neoltopic genus Phoraspis^ Serv., the forms 
with a light longitudinal fillet on the indistinctly ribbed 
elytra and with pronotum cleared to a glassy appearance 
on the sides, between which the head appears, resemble 
somewhat the ‘ Lampyrida;*” (p. 7). 

Seitz is made to say that a nauseous odour is emitted 
by a certain butterfly {Eueides) “only when danger 
threatens or on direct insult.” He is thus made to 
describe the evidence on which this conclusion was 
based : “ I approached two of these insects during copula¬ 
tion and smelled of them, but could perceive nothing.” 
Such conduct is evidently regarded as not sufficiently 
insulting to produce the desired effect (pp. 56, 57). 

Schilde is represented as saying 

“ that the fmimetic) Pierts *' would become extinct if it 
were not otherwise compensatingly protected in its own 
garb, long before the first traces of the aping of the gaily- 
colored species had been teleologically selected on its 
white wings (p. 124). 

The mimetic female Pierince^ we are told on p. 66, 

“flutter in low flight and little exposed through the 
thickets visiting at most the edge of the forest, where 
their models suck the juices of flowers,” 

Haase argues that in certain butterflies transparency is 
even more effectual for protection than a conspicuous 
“ warning ” appearance ; the metaphor in which he ex¬ 
presses this opinion is thus rendered on p. 98 : 

“We must conclude that for protection against the 
obstinate enemies a ‘ tarn cap * is more advantageous 
than a * gorgon's head.* ” 

We have now to inquire whether the translator pos¬ 
sessed the requisite knowledge of the details of the sub¬ 
ject-matter. The following examples will show that he 
must have been absolutely ignorant of it; and the blunders 
due to this cause are far more injurious than the oth«irt 
already treated of, and detract in a still more serious 
manner from the scientific value of the work. The 
want of technical knowledge causes many words ahd 
sentences to be rendered in a manner entirely at variance 
with their true meaning. 

Thus the hooked hairs of certain crabs are spoken of 
as “angling hairs” (p. 151). The Attidc£ are said to 
“suffer greatly from the persecutions of their spider- 
enemies” (p. 5): the author evidently stated that they 
suffered from the attacks of the “enemies of spiders.” 
The “lepidopterologist ” (p. 123) may well fail to recog¬ 
nise the familiar cyanide bottle under the description df 
“potassium glass” (p. 47). 

Even the familiar words “ Lepidojortera,” “ butterf^,” 
“ moth,” arc sometimes used in an entirely wrong set^. 
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Thus on p. 138 we are told that “ Mimicry of members 
of other genera of the same subfamily occurs not only in 
the Lepidoptera, but also among Danain^e^* and several 
other well-known Lepidopterous sub-families. Speaking 
on p. 37 of a moth {Chalcosia\ the author is made to say^ 
that “ the pinned insect was more tenacious of life than 
any other butterfly with which I am acquainted.” On 
p. 146 the common hawk-moth Smerinthus ocellaim is- 
spoken of as a butterfly. The “empty pupal case of a 
butterfly,” alluded to on pp. 147 and 154, should certainly 
be the “ empty cocoon of a moth.” Again, the word for 
butterfly is sometimes (p. 38) rendered by Papilionidee. 
By a similar blunder, on p. 41, the genus Papilio is 
itself excluded from the Papilionidm. 

Instead of rendering the German descriptive terms by 
the -corresponding English ones, the translator merely 
attempts a literal translation of the former. The absurd 
results of this procedure are so thickly spread over the 
book, that they form one of its worst features. Thus we 
are constantly told of “ shaded,” “ secondarily shaded,” 
and “ cleared ” wings, of “ fillets ” {e,g. “ four orange 
fillet remnants,” p. 7, “ cellular fillets,” p. 29), and of 
“limbal” markings. We read of the “yellow flanks” 
of a female Papilio (p. 93), and of “smeary” larvae 
(p. 65). A “New Hollandish” genus (p. 133), the 
“lemon butterfly” (p. 148), and the “stem” of the 
aculeate abdomen (p. 134), are doubtless intelligible to 
an entomologist, although not the terms we should 
employ in this country. 

I should wish, in conclusion, to express regret that 
Haase's painstaking and, in many respects, useful work 
—marred as it is by excessive arrogance, by its imperfect 
acquaintance with the literature of the subject, by its 
numerous errors, and by the rashness and frequent 
absurdity of its confident conclusions— should have been 
introduced to the English-speaking public in a form 
which is completely destructive of such merits as it may 
be fairly claimed to possess. E, B. P. 


THE ACTION OF MEDICINES, 

Lectures on the Action of Medicines: being the Course 
of Lectures on Pharmacology and Therapeutics de^ 
livered at St, Bartholomew's Hospital during the 
Summer Session of 1896. By T.' Lauder Brunton, 
M.D., D.Sc., LL.D., F.R.S., F.R.C.P., &c. 8vo. Pp. 
XV -H 673. (London : Macmillan and Co., Ltd, New 
York ; The Macmillan Company, 1897.) 

R. BRUNTON, in his preface to this substantial 
volume, writes as follows : 

“ 1 acknowledge at once that the lectures are imperfect. 
They are redundant in some p^ts and scanty in others ; 
they are not well adapted for the purpose ot cramming, 
and any man who tries to pass an examination upon them 
alone will not be at all likely to get the maximum number 
of marks. But I do not think that lectures are intended 
for the purpose of cramming. Their use is not to supply 
the student with all the information he needs, but to 
awaken his attention, to excite his interest, to impress 
upon him certain points which will form a nucleus for 
his knowledge, ana around which he niay afterwatos 
group more information.” 

Wise and eitperienced teachOrs wilt reg^d ^ a 
merit, what the author thus modesdy admits ^ 
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iitifWsrfetdoirt. His lectures, like Sir Thomas Watson’s 
ah4 that are placed among the classics of medi¬ 

cine, do not contain a complete statement of all that can 
be said on their subject ; but they do excite the reader’s 
interest, they do arrest his attention, they make him per¬ 
force redcct for himself, and they in this way truly 
subserve his education in the best sense of that much- 
abused word. 

The lectures must have been delightful to listen to ; 
every sentence bears the impress of their author’s genial 
personality. Nothing connected with drugs and their 
actions is without interest to him ; and he assumes, and 
rightly assumes, that his hearers must share his interest. 
His style is artistically simple and direct; allusions, 
illustrations, analogies, experiences, anecdotes, are intro¬ 
duced at every turn, and the light of his gentle humour 
plays effectively over many a passage. The old-fashioned 
materia medica lecture used to be regarded as the driest 
and dullest of the medical course : Dr. Brunton has trans¬ 
figured it into one of the brightest. It is his special merit 
that the change has been brought about without the least 
sacrifice of scientific method or scientific precision ; for 
the whole book is instinct with the spirit of modern 
physiology and pathology. Empirical axiontaia media 
cannot yet be wholly excluded from therapeutics, but 
Dr. Brunton is never content with a mere induction from 
experience when it is possible to suggest a rational 
explanation. And if the suggestion is capable of being 
tested by experiment, the experiment is made. 


“ I was once demonstrating the action of ammonia 
before a class here many years ago, and showed that if 
you held either ammonia or chloroform before the nose 
of a rabbit the heart stopped instantaneously. This 
stoppage of the heart takes place reflexly through the 
fifth nerve as an afferent, and through the vagus as an 
efferent nerve. After the lecture was over, a student 
came up to me and said : ‘Ifammonia held before the 
nose stops the heart, how is it that it is of use in faint¬ 
ing? It ought to be exceedingly bad in fainting, and 
yet everybody knows it is good.’ Well, I simply did not 
know. I said : ‘ I think it may possibly be that it tends 
at the same time to cause a deep inspiration, and thus 
stimulates the heart indirectly.* But I was not satisfied 
with this explanation, and so I put the question to the 
test of experiment. I found the answer to be this : At 
the same time that you stop the heart through the vagus 
by ammonia or any other irritating volatile substance 
held before the nose, you stimulate reflexly the vaso¬ 
motor centre, cause Contraction of the arterioles, and 
raise the blood-pressure enormously.” 


This specimen is typical ; it can be paralleled by a 
multitude of others, and it exemplifies at once the style 
and the spirit of Dr. Bninton’s teaching. 

. tOie general plan of the book follows the lines of the 
schedule recently adopted by the Royal College of 
Physicians as defining, the scope Of an examination in 
pharmacology for students aspiring to their licence. 
Be&Mv, however, any examination had been held, a re¬ 
trograde step was taken by a majority of the Fellows, 
imd this special examination was abolished. Among the 
.grontids alleged fot so uOusual a course were the supposed 
i^gueness pf limits of the science, and the absence 
dlapprc^li^te^ l^^ It cannot be doubted that, 

l^ ihe thbn accessible to students, 
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these grounds of objection would have proved untenable. 
“ Thc<^action of medicinal agents on the body in health 
and\disease” forms, indeed, the essential scientific 
foundation for the “practical art of therapeutics” which 
every jnedical licentiate is assumed to have acquired ; 
without this foundation he must needs be a mere em¬ 
piric. The author has shown that the ascertainable 
facts m reference to medicinal action constitute already 
a coherent and orderly body of knowledge, and that 
future progress in rational treatment is dependent on 
the pursuit of the methods of scientific philrmacology in 
this sense of the term. He has furnished the student 
with an excellent guide to both facts and methods, and 
has thus removed the last excuse for the maintenance 
of mere rule-of-thumb tradition. It is to be hoped that, 
at no distant da^, the Koyal College will reconsider its 
last decision in the light of better knowledge and broader 
conceptions of medical education. 

In accordance with the plan of the above-mentioned 
schedule, the actions of medicines are first considered 
from a physiological point of view, as they affect the 
various functions and systems of the body, normal or 
morbid. The movements of the alimentary canal and 
digestion ; the composition of the blood, nutrition and 
metabolism ; the heart and blood-vessels, and the circu¬ 
lation ; disorders of the circulatory function, such as in¬ 
flammation; absorption of inflammatory products; secre¬ 
tion and excretion ; respiration ; the nervous system and 
sleep; the sensory functions and pain ; the reflex and 
motor activities of the nervous system ; the regulation 
of bodily temperature and fever; specific poisons and 
infections ; all of these are capable of being altered, 
modified, or controlled by medicinal agents, and the mode 
in which the latter exert their special action and produce 
their recognised effects is fully set forth. 

But in many cases the practitioner has to ask himself 
not only what agents at his command are capable of 
modifying a given function in a desired way, but also 
what organs or functions may be affected by a given 
remedy administered in a particular manner. It is 
therefore necessary again to traverse the ground, at 
least in part, arranging the subject-matter under the 
heads of the chief medicines and therapeutic methods in 
ordinary use, and summarising their 'numerous primary 
and secondary actions on the body at large. The last 
half-dozen chapters do this clearly and succinctly. There 
is perforce some repetition of the earlier chapters ; but 
the student is made to feel that not a page could be 
dispensed with, and the book ends long before his atten¬ 
tion is fatigued or his interest exhausted. 

It would, however, be a mistake to regard the book 
as good for students only; it is full of wise aphorisms 
and spacious bints of the greatest value to men engaged 
in actual practice. There is scarcely a page from which 
even a practitioner of long and wide experience could 
not cull a suggestion, leading to the better use of his 
fam^iiar tools, or to the elucidation of some old-standing 
puzzle. Alike to the student who is learning the subject 
for the first time, to the medical man in search of light and 
leading in the perplexities of treatment, and to the “ in¬ 
telligent rehder ” who desires to appreciate the advances 
made by mbdbm medicine to a place among the sciences, 
we can cordially commend this fascinating work. 
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ORGANIC CHEMICAL MANIPULATION. 
Organic Chemical Manipulation, By J. T. Hewitt, M,A., 

D.Sc. Pp. xi +253. (London : Whittaker and Co., 
» 8 97 .) 

is in some respects a useful little book, but it 

^ mi^ht easily have been made much more u^ful. 
It is divided into two parts. The first portion—102 p^gea 
—is occupied mitinly with a very brief description of 
processes of purifying organic substances, namely, crystal¬ 
lisation, distillation, melting-point determination, and sub¬ 
limation : and a short outline of the processes of ultimate 
organic analysis. A large part of the matter in this section 
of the book is what the student will find in almost any 
text-book on quantitative analysis, and might perhaps 
with advantage have been omitted he^e, and its space 
devoted to an extension of the matter in Part ii., and to 
more exact and detailed directions for carrying out the 
“manipulations” therein described. The second part of 
the book, covering 1 pages, is on the “ preparation of 
organic substances.” This, at least, is whnt it professes 
to be; but there is so much “descriptive” matter dis¬ 
tributed throughout it, that in parts it more resembles a 
simple text-book on organic chemistry, with experiments 
thrown in. For example, after giving very fair directions 
for the preparation of methane from sodium acetate, and 
the performance of two or three experiments illustrative 
of its properties, the author proceeds to describe, in the 
true text-book style, the various other methods for the 
preparation of marsh gas. Thus ; — 

“ To obtain perfectly pure methane, zinc-methyl is 
dd,composed by water : 

Zn(CHa), + 211,0 = 2 CHj + Zn(OH),. 

An interesting synthetical method for the formation 
of methane was discovered by Berthelot, who led a mixture 
of sulphuretted hydrogen and the vapour of carbon di¬ 
sulphide over red-hot copper ; 

CS] +■ aH,S + 80u ^ 

The following general methods of the formation 
of paraffirts, i.e. hydrocarbons of the general formula 
CuH,n -»■ 2, may be mentioned.” 

And so on, and so on (pages 106-7), 

.Again, we read : 

“The aldehydes are nearly always produced by ihe 
oxidation of the corresponding primary alcohols, the pro¬ 
cess being usually carried out with potassium dichromate^,^ 
and sulphuric acid, eg, : 

3CH,CHaOH 4 - KjCrjO^ + 4H,S0, 3CH,. CHO + KjS04 

+ Cra(S04)3 + 7HA 

Another way is to distil a mixture of the barium or 
calcium salt of an acid with the corresponding formate; 
the following reaction then takes place : ” 

And so on for nearly three pages. This is all very 
true, and good enough of its kind; but it savours too 
much of the ordinary descriptive text-book, and too little 
of “Organic Chemical Manipulation.” 

Why such “ manipulations ” as taking the density or 
specific gravity of an organic liquid^ or finding the 
optical activity of a sugar solution, should be imroduc<|id 
in the part of the book supposed to be devoted to the 
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“ preparation of organic substances ” is not <}iiite 
evident. The directions given for the preparation of the 
various compounds dealt with, although often very good, 
are not always above criticism ; for example, in the pre* 
paralion of ethylene the student is directed to mix 25 
grams of alcohol and 150 grams of strong sulphuric acid 
in a flask of two or three litres capacity. Why such an 
enormous fiask ? The total volume of the mixture is 
barely 100 c.c., with at most another 50 c.c. to be added 
as the operation goes on, and to employ a fiask of 20 or 
30 times this capacity is simply ridiculous. Without 
adopting any of the well-known precautions against 
frothing up (which, by the way, are not hinted at), if the 
fiask is not more than one-fourth filled with the liquid it 
will be amply large enough. The author then goes on 
to direct that the gas shall be passed through two wa$h- 
bottles in succession, 

“the first being charged with concentrated sulphuric 
acid to remove the vapours of alcohol and ether, the 
second with caustic soda solution to hold back any 
carbon dioxide, and towards the end of the experiment 
sulphur dioxide.” 

As water, in the form of steam, is expelled from the 
generating flask in considerable quantity along with the 
ethylene, the strong sulphuric acid in the first wash- 
bottle will soon become weah sulphuric acid, and more¬ 
over will become so hot as to render the fracture of 
the bottle extremely probable. If these two wash-bottles 
are to be used, the order should be reversed ; but as a 
matter of fact they are quite unnecessary, If the 
temperature is properly regulated (for which purpose a 
thermometer should be passed through the cork of the 
generating flask, and should dip into the liquid), prac¬ 
tically no ether is produced : and if the gas is passed 
through a single wash-bottle containing water, any 
alcohol which passes over will, for the most part, be 
retained there. So also will any sulphur dioxide, should 
I the operation be pushed to such extremes that this- gas 
is generated. Any traces of carbon dioxide which ac¬ 
company the ethylene arc quite immaterial, but they can 
if necessary be absorbed by the addition of a little caustic 
soda to the water in the pneumatic trough. 

Lastly, after directing that the gas is to be passed 
through two bottles containing bromine, for the prepara¬ 
tion of ethylene dibromide, the author adds, “ the tube 
leading from the bromine absorption bottles must not 
open directly into the air, but should go Into the bottom 
of a lime-tower which is charged from the constriction 
upwards with alternate layers of broken glass and soda- 
lime.” Why not simply bubble the gas through a little 
caustic soda in a small beaker ? 

On p. . 112 the following equation is given for the 
preparation of cuprous aoetyltde 

+ CuCl + NHs = CjHCu + NH4CI. 

One would like to know upon whose authority this is 
given. 

The book tontains sixty^hree illustrations, most of, 
which are of the very roughest description. Fig. 36, 

67, represents a crucible balanced in an imposstble 
position upon a pipe-clay triaxtgle. Again, in Fig. 

183, it is difficult to see why an eait tube is to 1)%V 
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soldered into a hole in the tin can, instead of using the 
obvious two-holed cork which will carry both the safety 
tube and the exit tube. 

In spite of these faults, however, the book will no 
doubt be of some use both to teachers and students of 
practical organic chemistry classes. N. 

OUR BOOK SHELF. 

Nights with an Old Gunner., and other Studies of 

IVild Life. By C. J. Cornish. With illustrations. 

Pp. xii + 307. (London ; Seeley and Co., Ltd., 1897.) 

Mr. Cornish’s books are widely known, and thoroughly 
deserve their popularity. He delights in the observation 
of live animals, especially birds ; be describes with detail, 
yet with animation ; and his sketches are rich in human 
interest. Few better books could be offered to a young 
fellow fond of nature, but not loving to take his pleasure 
too seriously. They inspire the love of close observation, 
and will help to make naturalists of a particularly good 
kind—men who will study their animals alive, and 
amidst natural sun'oundings. The illustrations are 
attractive, and some of the photographs from life in¬ 
cluded in this volume are acq^uisitions to natural history. 

Critics are bound to be critical, and we shall notice the 
trifling matters which we would see amended in another 
edition. A naturalist, bred in another part of England, 
may be puz2led by such local words as “ inarrum grass,” 
“crab grass,” and “king crab.” The present writer 
wants to know what they are, but cannot easily find out. 
The comparison of the shrimp and prawn (p. 87) is not 
exact, ana we are startled to read of the hundred mouths 
of the sea anemonc (p. 81). A Ihtle more information 
might have been given about the food, and especially 
about the winter-food, of the beaver. This would have 
led to an explanation of the purpose of the dam. But 
Mr. Cornish docs not attempt to tell all ; what he tells 
is told so pleasantly that we long for more. L. C. M. 

Untersuckungen iiber den Bau der Cyanopkyceen und 

Bakterien. By A. Fischer. Pp. 132, and 3 plates. 

(jena: G, Fischer, 1897.) 

Thi.s little volume is very full of information on methods 
of fixing and staining, and on the results of high power 
observations of these minute organisms. Fischer’s 
principal conclusions are that staining depends on 
physical and not chemical properties of the dyes and 
cell'substances, and consequently there are no such 
things as nuclear stains. 

That the cell of the CyanophyceiV consists of a central 
body clothed with a true chromatophore and devoid of 
a nucleus. 

That neither the sulphur-bacteria nor the other 
schizomycetes examined contain a nucleus, and that the 
interpretation of bacteria as composed of a nucleus 
denuded of protoplast is incorrect Also that “Die 
Starke Farbbarkeit der Bakterien mit Kernfarbstoflfen 
ist ein Mythus.” 

With regard to these and many other points concern¬ 
ing the structure of the bacteriucn cell, it would appear 
probable that Biitsdili—whose conclusions are especially 
criticised---should have something to say: and judging 
from certain e.'ctremcly pretty preparations of Tolyfiothrije 
which Dr. Scott exhibited a few’^years ago, and from 
recent work by Mr. Wager on the nuclei of bacteria, it 
may be that Fischer's interpretation of the stained 
grdhpa of ebromatmdike filaments, granules, &c., as 
**probably reserve, materials,'* will ool be accepted 
as finaL 

In any case, the work is a most acceptable contribution 
to the dontroy^rsy cm this extremely difficult subject, and 
two ^ the thtee plates suggest the ouestion why can we | 
ao mr^y ka^ Engltsh membiTs so well illustrated ? | 
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Electricity and Magnetism for Beginners. By F. W. 
Sanderson. Pp. ix + 244. (London ; Macmillan and 
Co., Ltd., 1897.) 

This little book is “ intended to form a first course for 
boys who have already learnt the elements of mensur¬ 
ation, statics, dynamics, and heat ”; the object being 
“to introduce the student to the principal laws of” 
electricity and magnetism, “and give him a working 
knowledge of the quantities involved.” 

This object is, on the whole, well attained, though we 
cannot help thinking that the book would be more 
valuable to beginners if it covered less ground, and dealt 
with the elementary portions at somewhat greater length. 

The experiments described are well chosen and well 
arranged. It is intended that the student shall repeat 
them himself, and for this purpose they are admirably 
adapted, the apparatus required being of the simplest 
character. The diagrams, too, are excellent, both in 
execution and dlbsign. 

Each chapter enas with a set of numerical examples. 
Altogether, a boy who has mastered the book will 
possess a very creditable acquaintance with the elements 
of his subject. A. P. C. 

Organic Chemistry for the Laboratory, By Prof. W. A. 
Noyes, Ph.D. Pp. xi + 257. (Easton, P.A. : Chemical 
Publishing Company, 1897.) 

In this attractive-looking and admirably printed work 
the chief practical methods of modern organic chemistry 
are illustrated by directions for the preparation of a 
large number of compounds by means of typical 
reactions. The various substances involved are classi¬ 
fied according to their constitution, one chapter of the 
book dealing with acids, another with hydrocarbons, 
&c„ and in all cases the chemistry of the reactions 
is discussed. Nearly a hundred different preparations 
are described, some of them of considerable difficulty ; 
but in all cases the directions are clear and sufficient, 
without being unnecessarily detailed, whilst copious 
references to original literature are given. The oook 
is intended to serve both for advanced students and for 
beginners ; but, like many other works on the same 
subject, it is somewhat lacking in suitable experiments to 
illustrate the earlier portion of the lecture course from 
which the student derives his acquaintance with the 
theoretical side of the science. A. Haruen. 

The Religuary and Illustrated Arckccologist, Edited by 
j. Romilly Allen. New series, vol iii. Pp. 256. 
(London : Bemrose and Sons, Ltd., 1897.) 

This fine volume does credit to British archteology. U 
is made up of the four quarterly numbers issued this year, 
and is the most attractively illustrated publication that 
has come before us for some time. The periodical is, to 
quote the sub-title, “devoted to the study of the early 
Pagan and Christian antiquities of Great Britain ; medi¬ 
aeval architecture and ccclesiology ; th development of 
j the arts and industries of man in the past ages ; and the 
survivals of ancient usages and appliances in the 
present." The volume has thus a very comprehensive 
scope, and it contains articles of interest to every 
archaeologist, numerous critical reviews, and notes on 
archaeology and kindred subjects. 

The Commercial Uses of Coal Gas, By Thomas Fletcher, 
F.C»S. Pp. 104. (Warington, Manchester, and London: 
Fletcher, Russell and Co., Limited). 

Gas ongineers and fitters will find this little volume, 
which is a supplement to one on “ Coal Gas as a Fuel,” 
worthy of attention. The book contains many notes 
which will be found particularly serviceable in workshop 
practice, and in the laboratory as well. One of the 
chaptert “On the Use of the Blowpipe,” for workshop 
purposest deserves special mention. The book may be 
a statement of the advantages of coal gas as 

a fuVl. 
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LETTERS TO THE EDITOR 
\Th£ Etii/fir does not hold himself responsible for opinions ex~ 
pressed by kis correspondents. Neither can he undertake 
tit or to cott't^pomi mnVA the writers ofy 

manuscripts inifnded for this t>r any other part of Nature. 
No notice is taken of anonymous communicationsJ\ 

The Law of Divisibility. 

^ May I briefly supplement ray former letter by a few sugges¬ 
tions for the development of the above law ? 

(1) When 8 (ora multiple) appears] in N, it may be replaced 
by cyphers. 

Thus if H = 3, for 235697 write 205007, 

“ 7i do. 200690 \ 

or 2300^ / 

= 23, do. 5007, 

(2) Any member of the recurring period may be repre¬ 
sented by its negative complement which reaches its maximum 
at i 5 . 

Thus if 8 7, period =s ± i, 3,2; 

a= II, do. = I, - I ; 

* 37. do. = I, 10, - U ; 

^ 41, do. = I, 10, 18, 16, - 3. 

(3) If the final remainder be negative, its complement must 
be taken. 

Thus if 8 « 7, 17, 29, 41, 

and R = - 2, - 14, - 25, - 32, 
true value a 5, 3, 4, 9. 

(4) Final remainders may be found by repeated applications 
of the requisite formula. 

Let ft s 41, 

N as 3205*75 or 3000175 
Nj = S + 70 + 18 4 - 30 

= 123 * 3 + 20 -I- 18 s: 41, 

Let « => 37 » 

N « 87172 

Nj ^ 2 + 70 - 11 + 7 + 80 

c= IS9 » 148 = 8 -h 40 - 11 = 37. 

Let ft » 7, 

N =8638 

N, »8 + 9+i2-8==2I=:i + 6*7. 

(5) The group principle may be applied to ft = 99, 999, 9999 

&c., where Nj = a, + + &c. ; a, 4- + &c.; 4 - 4-&c. 

The first is a test for ii, the second for 37, the third for loi. 

(6) Another method is the following 

Let N 4- ft 4- I = Qi with remainder ^j, 

?! -r 8 4 * l ^ Qg do. fg, 

3, 4 - 8 + X e Qfl do. r-j, 

&C. as &c. 

N = (8 4 - 1)0, 4* r, 

s= (8 -H l)“Q, 4- (8 + l)rg -I- r, 

■=(8 4 - 4 * (® 4 - l)’'*^3 4 * (8 4 - l)rg + r, 

« &C. 

Eliminating multiples of 8, we get, when Q„ = o, 

Nj a r„^x 4 - rn~s 4 - &c. + rj. 

If 8 :k a be used, we get 

Nj = ± a 4 * &C. ± r,. 

Putting tf = I, 2, 3 we may deal with a wide serie.s of primes, 
such as 

* 9 , 39, 59 . 79. 89, 109 &c. 

31, 41, 61, 7* &c. 

33. 43 . 53. 7 . 1 . 83 &c. ; 

also with composites, as 

JI9 for 17 and 7, 129 for 43 and 3, 

159 for 53 and 3, aox for 67 and 3. 

301 for 43 4nd 7, 501 for 167 and 3, and so on. 

As examples, let 8 » 399 *= 3 ?< 7 x 19. 

N = 8293x77893 
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4-400*, w 293 
f*g = X 44 
fg « 232 
r4 « 129 

400) 798 « 398 


399 = 19 X 7 ^ 3- 

Let 8 « 299 = 13 X 23, 

N = 166371972 

4 - 300\ r, 4 - r-g + rg 4 - ^4 5= 72 4 - 173 4 48 + 6 := 299. 

Let 8 » 501 = 167 X 3 
N 3= 640550043 

500*, 5 - 62 + 100 - 43 = o. 

From the foregoing I have derived many simple rules not 
retiring division. Henry T. Bt;R<;Kss. 

Tarporley, West Norwood, November 4. 


A Link in the Evolution of a Certain Form of Induction 
Coil. 

Ar a time when much interest is taken in the oscillatory 
electric discharge and its eflects, it may not be out of place to 
mention that alink in the evolution of the Tesla coil is to be 
found in a paper ^ Dove (Royal Academy of Sciences. Berlin, 
October, 1844; Electrical Magaziney vol. ii. p. 67). It is as 
follows :—The external coatings of two Leyden jars were con¬ 
nected together by a wire spiral. This spiral was surrounded 
by a secondary insulated spiral. When the jars were so charged 
that a spark was produced on joining their internal coatings, 
electricity was induced in the secondary spiral. If to this 
arrangement of Dove, a cistern of insulating oil be added to 
contain the coils, and the jars, furnished with a spark gap, be 
charg^ from an induction coil, we have one of the combinations 
which has given such excellent results in the hands of Tesla. In 
1831 Faraday (“ Experimental Researches,'^ vol. i. § 24) arranged 
an experiment to discover whether the electrical discharge of a 
Leyden jar would produce an induced current in his induction 
coil; he writes : ** Attempts lo obtain similar effects by the use 
of wires conveying ordinary electricity (i.r. from a jar) were 
doubtful in results." 

The combination due to Dove, is probably the earliest instance 
of an apparatus in which electrical oscillation in one circuit 
set up a definite disturbance in a neighbouring coil. 

Oxford, November 8. F. J. Jervis-Smith. 

The Leonid Meuors. 

I SHOULD be glad to receive accounts of any brilliant meteors 
that may be observed on the nights of Novemhir 13 and 14 next, 
for the puiposc of computing their real paths in the air. The 
date ana time of appearance of each object should be given, 
together with its apparent magnitude (compared with the moon, 
planets or brighter stars), observed course amongst the stars in 
R.A. and Decfination, and estimated duration of fiight. Though 
moonlight will be strong, many observers will be on the look-out 
for the vanguard of the Leonids, so that should any brilliant 
meteors appear, they are likely to be noticed at several different 
stations. W. F. Denning, 

51 Brynland Avenue, Bishopston, Bristol. 

Insect* and Colour, 

The following incident may throw some further light on the 
subject brought forward by your correspondent, Mr. J. Parkin, 
in his letter in your issue of November 4, on A Bee’s 
Movements in a Room." In the year 1893, the humming-bird 
hawk moth was particularly common here# On one or two 
occasions, driving out Jn a little trap, with a Shetland pony, whose 
head-gear was ornamented with pyramidal blue rosettes, one of 
these MautSful insects would fly straigHt at one of the rosettes, 
and hover over It for a feW seconds, though the potty was going 
at a trot, tt would seCm that in this case the colour alone was 
the chief attraction ; the odour being jnsigntfioant.^ But there 
are. 1 believe, numerous othcrinstanoesofmsectsbeixrg attracted 
k the fiiat kstahee by colour. I may add that these insects 
visited chiefly the sititrki gemniums in my garden, 

Alfred THOtwtBv.. 

South Leverton Vicarage, Notts., Noveiuhec 5, 
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mGH PRESSURE ELECTRICITY.^ 

T his book ii not a mere ordinary Edition ke luxe^ for 
it is probably the most sumptuous book in connec¬ 
tion with electricity that has ever appeared. The life-like 
vividness of forty-one beautifully executed photographic 
reproductions of electric brushes and streamers make you 
hear the banging of the battery of many ten-galIon 
Leyden jars ; while the description of these illustrations^ 
from the largeness of the type used, the wide spacing of 
the lines, the two- to three-inch margin that surrounds 
them, and the blank page that intervenes between every 
two pages of printed matter, induces a feeling of luxury 
in the reader, and makes him hope that the theoretical 
inferences will be as good as the very thick paper on 
which they are printed. 

Lord Armstrong starts with the very striking experiment 
which he performed with his hydro-electric machine half a 
century aga Two glasses of distilled water were placed 
near together, and a thread of cotton, which was coiled 
up in the one, had its end placed so as to dip into the 
other glass. Then on highly electrifying the glass of 
water in which the cotton was coiled negatively, and the 
other glass of water positively, the thread crept out of its 
glass into the other one, while a stream of water passed 
in the opposite direction. 

From this he has been led to conclude that an electric 
current consists of two streams—a negative one in the form 
of a core flowing in one direction surrounded by a sort 
of sleeve of positive electricity flowing in the opposite 
direction ; and he suggests, on page 24, that instead of 
negative and positive the names “Inward*' and “Out¬ 
ward” would better meet his views. 

He cites as an illustration of his theory the formation 
of the crater at the end of the positive carbon of an 
electric arc, and the knob at the end 
of the negative carbon; both of 
which he considers are produced by 
the scooping out effected by the 
“ lines of force,” which he considers 
follow some such path as that indi¬ 
cated on the accompanying figure 
copied from the book. 

There are various reasons, how¬ 
ever, with which Lord Armstrong is 
apparently unacquainted, for believing 
that the scooping-out theory is not 
correct; for example, when a thin 
carbon rod is put endways into an 
arc the rod is simply pointed like a 
pencil, with no appearance of any 
directed scooping action. Whereas, 
if Lord Armstrong's “ lines of force ” 
were correct, we should expect to 
find a cavity scooped out on one side 
of the carbon rod near the middle 
of the arc, and another on the other side near the edge. 
But this only happens when the carbon rod is wide, and 
is placed so as to split up the arc into two 4 :ftsttnct area. 

Some of the illustrations are photographic reproductions 
of dust figures obtained with brush discharges, while 
others of them were produced by causing a violent dis¬ 
charge from a large bat|;ery of Leyden jars to take place 
ffotti a metallic disc resting on an insulated photographic 
plate, the disc being ki some experiments positive, in 
others negative^ Id other cases tw 6 photographic plates 
wene placed back to back widi the sensitive sides out- 
and the positive and negative electrodes were 
against the two sensitised surhices respectively. 
The 4 inre formed at the negative electrode was found 
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the assumption that negative and positive action are 
equal ? ” the author remarks on page 26 ;— 

“ The answer is obvious if we admit that the negative 
represents suction, and the positive pressure, because in 
that case the negative flow will be resisted by condensa¬ 
tion, white the positive will be helped.” 

And on page 44 he suggests, as a possible hypothesis, 
that as in a pump, 

“ The negative stroke, representing suction, must take 
the lead of the positive, and will have to draw from 
a neutral atmosphere. In doing so it will create a deficit 
in the environment which will aid inductively the impulsive 
energy of the positive.” 

On page 49 are described experiments in which 
negative streams were projected from an annular elec¬ 
trode upon a dust plate with a positive metallic ring 
beneath, and the author, in reference to the dust figures 
produced, remarks :— 

“ Their general appearance is strikingly like pictures 
of physiological cells ; and what is more strange, we 
see them in every state of fission, from small beginnings 
to complete separation, and in every case the divided 
form displays the same internal structure as the original 
form from which it springs. 1 have already spoken of 
electricity as organised motion, and we have here an 
example of it carried to the very verge of life.” 

All this is probably intended only as a poetic fancy, 
but it reads strangely in close juxtaposition with a dis¬ 
cussion on matter and motion, ether and atoms. 

But, whatever may be the opinion of the theoretical 
portion of this book, whether we consider that the inward 
flow of negative electricity and the outward flow of 
positive are supported by the experiments, there can be 
no doubt that the illustrations form a series of valuable 
records of electric discharges. W. E. A, 


T//£ REV, P, B, BRODIE, Af.A,, F,G,S, 

I N the death of the Rev. P. B. Brodie geological 
science has lost one of its oldest cultivators, one 
who so long ago as 1834 was elected a Fellow of the 
Geological Society, and who was widely known for his 
researches on the fossil insects of the Secondary form¬ 
ations of England. 

Mr. Brodie, who was born in 1815, was the son of 
an eminent lawyer, and nephew of the distinguished 
surgeon Sir Benjamin C. Brodie, Bart. He was 
educated at Emmanuel College, Cambridge, and coming 
under the influence of Sedgwick, a taste which he had 
previously manifested for geology was developed into a 
life-long enthusiasm for the science. 

Entering the Church in 1838, the duties of his calling 
took him as Curate to Wvlye, in Wiltshire, and for a 
short time to Steeple Claydon, in Buckinghamshire. 
Later on he became Rector of Down Hathcrley, in 
(Gloucestershire, and finally Vicar of Rowington, in 
Warwickshire. In all these districts he found that a 
rich harvest of geological facts could be gathered. 

His earliest ^servations were on the Purbeck strata 
of the Vale of Wardour, and he then discovered many 
insect-remains, and also the Isopod which was named, 
by Milne-Edwards, ArchaontscUs BrodieL Continuing 
his researches in the Vale of Gloucester, on the Lias and 
Lower Oolites^ he soon found many unrecorded fossils, 
and notably many remains of insects, and he thus came 
to publish, in 1045, well-known “Histonr of the 
Fossil Insects in the Secondary Rocks of England.” 
An active member, for a time, of the Cotteswold 
Naturalists’ Field Club, Mr. Brodie was later on a 
staunch supporter of the Warwickshire Natural History 
and Archaeological Society, and a founder of the 
Warfickshire Naturalists' and Archseologists* Field 
Club. Hb was the life and soul of field-meetings, full 
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of ener^ and hi^h spirits ; and at the time of his 4^th 
he was President of both Warwickshire societies. 

Mr. Brodie was the author of many ^reologicai papers 
communicated to the Geological Society, the British 
Association, and various scientific journals. In £887 
the Council of the Geological Society awarded to Mr. 
Brodie the Murchison‘Medal for his long and valuable 
geological labours ; an agreeable testimony to good work 
achieved by one who, all his life, was a dweller in the 
provinces. H. B. W. 


NOTES. 

The Royal Society’s medals have this year been adjudicated 
by the President and Council as follow?:—The Copley Medal 
to Prof. Albert von Kbllikcr, Foreign Member R.S. ; a Royal 
Medal to Prof, Andrew Russell Forsyth, F.R.S. ; a Royal 
Medal to Lieut.-General Sir Richard Strachey, F.K.S. ; the 
Davy Medal to Dr. John Hall Gladstone, F. R.S. ; the 
Buchanan Medal to Sir John Simon, F.K.S. Her Majesty has 
signified her approval of the award of the Koyai Medals. 

The following is a list of those who have been recommended 
by the President and Council of the Royal Society for election 
into the Council for the year 1898 at the anniversary meeting 
on November 30:—President': Lord Lister. Treasurer: Sir 
John Evans, K.C. B. Secretaries : Prof. Michael Foster, 
Prof. Arthur William Rlicker. Foreign Secretary; Sir 
Edward Frankland, K.C.B. Other Members of the Council 
(the names of new Members are printed in italics): Prof. 
WilHam Grylls Adams, Prof. Thomas Clifford Allbutt, Sir 
Rohtri S/tme// JSa//, Rev. Thomas George Bonney^ Trof. John 
CUland^ Prof. Robert Bellamy Clifton, Prof. James Alfred 
Ewing, Atfred Bray Kemper John Newport Langley^ Joseph 
Larmory Prof. Nevil Story Masketyne^ Prtjf. Raphael Meldola, 
Prof, Edward Bagnall PouttoHy WilHam James Russelly Dttkin- 
fieid Henry Scotty Prof. Walter Frank Raphael Weldon, 

Wtt learn from the Timesy with regret, that in consequence of 
tSe heavy demands on his time in connection with his duties at 
(ha Natural History Museum, Sir William Flower, acting on 
medical advice, has reluctantly resigned the presidency of the 
International Congress of Zoology, which is to meet at Cam¬ 
bridge on August 23, 1898. Sir John Lubbock, on the un¬ 
animous invitation of the General Committee, has accepted the 
office, and will accordingly preside over the Congress. 

Wr announce with great regret the death, on October 31, of 
Prof. Haughton, of Trinity College, Dublin. We hope in a 
subsequent number to publish an obituary notice of Prof. 
Haughton. 

It is with much regret that we record the death of Herr 
Geheimrath Prof. Ernst Schering, of Gottingen, who passed 
away at Gottingen on November 2, at the age of sixty-four, 
after a long illness. Schering, besides being professor of 
mathematic.? at the University, was director of the Magnetic 
Department of the Observatory, the seat of Gauss’ monumental 
researches in this branch of science. 

The Queen has conferred the Jubilee Medal upon Prof. 
W. R. Smith, the President of the Royal Institute of Fublid 
Health ; Sir George Duffey, President of the Royal College 
of Physicians, Ireland ; Sir WilHam Thomson, President of the 
Royal College of Surgeons, Ireland ; and Mr. Walter Hills,. 
President of the Pharmaceutical Society of Great Britain. 

Prof. A. A. Michbi^n, of the University of Chicago, has 
been elected a member of the International Committee of Wei^^tt 
«iid Measures, in the place of the late Dr, B. A. Gould. 
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Prof. Henry S. Pritchett, of Washington University, St. 
Louis, has been appointed superintendent of the U.S. Coast 
and Geodetic Survey, as successor to General Duffield. 

Mr, EotJAR Worth INU TON has been elected secretary of 
the Institution of Mechanical Engineers, in the place of Mr. 
Alfred Bache, who has retired on account of ill-health. 

Sir William Gowers is to be entertained at dinner by the 
Society of Medical Phonographers on November 25, The 
dinner, over which Sir William Broadbent will preside, is to 
take place at Limmer’s Hotel, and has been arranged for the 
purpose of congratulating Sir W. Gowers upon his honour of 
knighthood. 

The memlters of the Gerlache Antarctic expedition were 
entertained at Rio de Janeiro by President Moraes, and left on 
October 28 for Buenos Ayres, en route to the Antarctic region. 

On the day of his arrival in New York, Dr. Nansen was 
the guest of the American Geographical Society, which elected 
him an honorary member and conferred upon him the CuDum 
Geographical Medal, He was subsequently the recipient of 
receptions by the Swedish and Norwegian inhabitants of the 
city, and the National (jeographical .Society, Washington, and 
read a paper on Some of the Scientific Results of Recent 
Arctic Explorations ” before a special meeting of the American 
Philosophical Society of Philadelphia. He delivered his first 
public lecture at New York on November 6, 

A Reuter telegram from Rome states that for some days 
past Vesuvius has been in active eruption, and large quantities 
of lava have been pouring from the crater called Atrio del 
Cavallo, which was opened in 1895. The lava has divided 
into two large streams flowing towards Vitrava and the country 
north of Piano del Tristre respectively, the latter current having 
again divided into two. The central crater is also distinctly 
active, throwing forth ashes and lava at frequent intervals. 

On Friday last the inaugural meeting of the recently con- 
stituted Rbntgen Society took place at St. Martin’s Town Hall, 
when Prof. Silvanus P. Thompson delivered his presidential 
address, particulars of which we gather as follows from the 
Times, After giving an account of the circumstances in which 
Prof. Rbntgen made his famous discovery nearly two years ago, and 
referring to the antecedent investigators of whose work that dis¬ 
covery was a development, Prof. Thompson proceeded to make a 
brief review of what has been achieved with respect to X-radia¬ 
tions. He first discussed the improvements which have been 
made in appliances, such as in the construction of the tubes, in 
the materials used for fluorescent screens, in photographic 
f^aies, and in the methods of excitvng the tubes. Turning to 
advances in results attained and to applications of the discovery, 
he said that, excepting only Lister’s introduction of antiseptics 
and the discovery of anaesthetics, no discovery in the present 
century had done so much for operative surgery as that of 
the Rbntgen rays. The first great application of the rays had 
been to the diagnosis of dislocations and fractures, the study of 
bone disease, and the detection of foreign bodies in various 
parts of the human frame. The localisation of foreign bodies 
embedded in more transparent tissue had claimed the attention 
of many surgeons. In this department Mr. Mackenrie Davidson 
had devised an ingenious apparatus by whl^ any intelligent 
person could at Once localise to within one*hundy«dth of an inch 
the exact position, say, of a needle in the hand or foot, the com¬ 
plicated geometry of oblique projedkm being rimpUCied down 
by the instrument iti»elf, and reduced to the a|)plication of 
callipers and a divlded^ale. As regards the phyi^l problems 
presented by the rays, while there was much prqg^ to chraniole, 
there wu a vast pro^e^t opening out of pro^ums awaftbg 
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solution. The rays h^id baen f^^und to possess a dissociating, or, 
more strictly, an ionising effect on the molecules of gases 
through which they passed, with the result that electrified bodies 
placed in an atmosphere thus affected were discharged, l^urther, 
it was now generally admitted that the rays were not themselves 
homogeneous—that they were of many kinds, differihg in pene¬ 
trative power, the quality of the mixture depending on the state 
of the vacuum as well as on the form of the tube and the nature 
of the emitting surface. The relations between the Kontgen 
and the kathode rays had been investigated, and important con¬ 
tributions to our knowledge had been made by Mr. A. A. 
Campbell Swinton, by M. Perrin, and by several Italian in¬ 
vestigators. Many speculations had been put forward as to the 
physical nature of the rays themselves. Crookes, Tesla, and 
others held them to consist of flights of minute atoms or hyper¬ 
atoms ; on the other hand, there was an hypothesis that they were 
merely an extreme sort of ultra-violet light, consisting of trans¬ 
verse waves of excessively minute wave length. Jaumann and, 
apparently, Rdntgcn regarded them os due to longitudinal 
vibrations, while Sir George Stokes had put forward the view 
that they might be transverse waves, not in regular (rains, but 
consisting of irmumerable solitary waves. Another wide 
field of research was opened up by the discovery of other 
analogous kinds of rays. That the salts of uranium, glow¬ 
worms, fireflies, and slicks of phosphorus should be able 
without any electrical stimulation to give out rays that 
could produce photographic action through substances that were 
opaque to every known kind of light was very suggestive, but 
such rays were not Rbntgen rays, and obeyed different laws. It 
was clear, he concluded, that their little Society had an abundant 
field. 

A SMALL marine laboratory was opened at Cullerooats on 
the a I St ult- by Principal Gurney, of the Durham College of 
Science, Newcastle-on-Tyne. It will form a moat useful ad¬ 
junct to the biological department of the college, as well as a 
centre for the investigations which have been, and are still 
being carried on by the Northumberland Sea Fisheries Com¬ 
mittee. The district owes the laboratory to the public-spirited 
generosity of John Dent, Esq., J P., the Vice-Chairman of the 
Committed, who has already made excellent contributions to the 
knowledge of the local condition of the in-shore waters by the 
trawling excursions which have been carried on since 1892—the 
year after tHe three-mile restriction was adapted. The laboratory 
was formally handed over to the Sea Fisheries Committee, to be 
worked in conjunction with the Durham College of Science, 
Mr. Meek being placed in charge of the scientific operations. 
A Urge company assembled, representing the Sea Fisheries 
Committee, the College of Science, the Natural History Society, 
and the County Counotl. 

Thb inaugural meeting of the seventeenth session of the 
Institution of Junior Engineers took place in London on Friday 
lost, when Sir Alexander Binnie, the retiring president, pre¬ 
sented the Institution premium to Mr. W. R. Beckton for his 
paper on ** The Protection of Buildings from Fire,*’ after which 
ah addreM> on *' Some Aspects of Railway Work," was delivered 
by Mr. J. F. Aspioall, the newly-elated president 

Thr twenty-fifth anniversary meeting of the American Public 
Health Associatfon was held at Philadelphia, October 16-29, 
Henry B. Horlbeok, of Charleston, S.C., presiding. Dr. 
Irvihg A. W«tson, of Concord, N.H,, who has for many years 
acted ieeretaiy, resigned, arid was succeeded by Dr. C. O. 
PrhbsL of Cbiritnbtts, 0 . Am<^ the subjocu to which special 
al^s^tiori W(St|iveA w^re tuberculosis, yellow fovcr, typhoid 
of. water tuppiy. A sanitary exhibition 

was hsfid'fo ooriSiifot^ 
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Thr British Medical JQurnal understands that Dr. Wright, 
the Professor of Pathology at Netley, has had an interview with 
the Commander-in-Chief on the subject of immunising our troops 
by vaccination against typhoid. Prof. Wright inoculated all the 
last batch of candidates for the Indian Medical Service, os well 
as himself and Surgeon-Major Semple. Lord Wolseley's vi-ws 
on the desirability of affording the protection by vaccination 
against typhoid to our troops are not yet announced. Any 
measure that gives a fair chance of mitigating the ravages of 
enteric among our young soldiers in India is worth a trial, 
provided no immediate danger or risk is incurred thereby, and no 
such danger attends the inoculations made in the manner devised 
by Prof. Wright. 

At a recent meeting of the New York ?i*)ological Society, it 
was reported by the executive committee that the plans fur the 
zoological park are practically complete, and that it is imperative 
that the remainder of the first 20,000/. of the building fund 
should be subscribed at once in order that the plans may be 
submitted to the Park Board without delay. , 

Mr, E. E. Howell, of Washington, according to S^ieme^ 
has received from the U.S. Government Board of Control an 
order to construct a relief map of the Yellowstone National 
Park, for exhibition at the coming Exposition at Omaha. This 
model, which wilt be 6 by 6^ feet in dimensions, will be based 
upon the surveys made by the U.S. Geological Survey, and will 
represent the geology as well as the topography of the park. 
The scale will be one inch to the mile, and there will be no 
vertical exaggeration. The map will, it is said, be very accurate 
and complete, far surpassing the one made some years ago. 

It is stated that there will shortly be placed on the streets of 
Parts a number of electric cabs, similar to those with which 
Londoners are now so familiar. One of the largest Paris cab 
companies is said to have ordered the construction of 100 of the 
vehicles. 

Thr Guildford Natural History Society have decided to 
present a petition to the Commissioners of Woods and Forests, 
praying that Walmer Forest may be reserved as a sanctuary for 
wild birds, in which they, their nests, and eggs, may remain 
unmolested throughout the year ; that it may not be let at 
any time for game preserving, or for any purpose inimical to 
bird Hfo; and that it may remain in perpetuity as a national 
memorial to the great outdoor naturalist—Gilbert White of 
Selhome, whose observations were made in Us neighbourhood. 

The Journal of t^e Society of Arts for the current week 
publishes A list of the Society's lecture arrangements for the 
session which is to open on the xyth instant, and from this we 
extract the following information. Before Christmas a lecture 
will be delivered by Prof. James Douglas, on ** Progress 
of Metallurgy and Metal Mining in America during the 
last Hadf-Century " ; and there will be one by Dr. S. Rideal, 
on *^The Purificatton of Sewage by Bacteria." Among the 
papers that will be given after Christmas we notice the follow¬ 
ing The Projection of Luminous Objects in Space,*' by 
Eric B^ae; “Aeronautics," by Captain B. Baden-Powell; 
“ The Rcccfit History of Papermaking," by Clayton Beadle; 
^ “Tlfo Preparation of Meat Extracts," by C. R, Valentine ; 

Sight," by R. BrudeneU Carter. Courses of 
Cantor Lectures ai^e announced as followsGutta-Percha," 
by Dr. E. F. A. Obach ; “ The Thermo-Chemistry of the 
Beneirier Process," by Prof. W. N. Hartley; ** India-Rubber," 
by Dfi D. Morris; “Electric Traction," by Prof. Cams 
Wilson^ Two lectures, suitably fox a juvenfle audience, will be 
deli^iked on January 5 and X2, by Prof. William Ramsay, on 
“Fire." 
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Thb list of lectures to be delivered at the London Institution 
from November to February neitt has been issiied» and com¬ 
prises, among others, discourses on ** Signalling across Space,** 
by Prof. Silvanus P. Thompson ; ** On the Frontier of History 
in Britain,” by Prof. Boyd Dawkins; ** The Weather Office 
and its Work,” by Charles Harding ; ** Microbes—Friendly 
and otherwise,” by Prof. W. B. Bottomley; “My Scrambles 
amongst the Alps,*’ by E. Whymper; “The Position of the 
Mammalia in the Animal Series,” by Prof. G. B. Howes; 
** Haunts and Habits of British Birds,” by R, Kearton ; “In¬ 
candescent Gas Lighting,” by Prof. Vivian Lewes ; “ Geological 
-Changes beneath the Ocean,” by Prof. John Milne ; “ The 
First Crossing of Spitsbergen,” by Sir W. Martin Conway. 
The Christmas course for juveniles will be by Mr. F. Knock, 
who will speak on “ Insects at Home, at Wdtkf and at Meals.” 

Pakttculars of lectures to working men, in connection wkh 
the Royal College of Science, London, have been published. 
The first course is to be given by Prof. G. B. Howes, and will 
consisj of six lectures dealing with “ The Kinship of the Ver- 
tebrata.” The first lecture will be delivered on Monday, 
Novqipbcr 15. Subsequent courses will be given by Prof. Le 
Neve Foster, on mining, and by Prof, Tilden, on chemistry. 

Thk Sunday Lecture Society has arranged for the delivery^ 
before Christmas, of the following science lectures on Sunday 
afternoons, at 4 o’clock, in St. George’s Hall, Langham Place. 
On November 14, “Andree and the North Pole t a Problem of 
to-day,” by A. Montefiore Brice; November 21, “Wireless 
Telegraphy,” by R. Kerr; November 28, “ The Land of 
Dragon Trees,” by Dr. D. Morris; December I2, “Colour,** 
by Dr. C. W. Kimmins; December 19, “Some Animal Co¬ 
operative Societies,*' by Dr. Andrew Wilson. 

It will be remembered that in 1895 original MS. of 
Oilbert White’s “ Natural History of Selborne ” was sold by 
Messrs. Sotheby for £294. It is now announced that the same 
firm will, on November 25, offer for sale an even more interest¬ 
ing batch of writings by the same author. Thes^ M3S. are the 
original letters which were sent by post by Gilbert White to 
Thomas Pennant between August 10, 1767, and July 8, 1773. 
These letters were returned to Gilbert White when he first con¬ 
ceived the idea of writing his famous natural history, and from 
them was drawn up the autograph MS. sold in 1S95. The 
letters are all holograph but four, which are in the handwriting of 
an amanuensis, signed by Gilbert White, and all but three occupy 
four pages folio. They are additionally interesting and valuable 
from the fact that many of the details recorded in them were 
altered, omitted, or augmented in the published work. The 
second lot of Gilbert White MSS. is “ A Garden Kalendar," 
bating from 1751 to 1767. It is the author’s holograph manu¬ 
script, and occupies 424 pages. This has never been published, 
•excepting the portion May i to November 16, 1759 ; it is in the 
form of a consecutive diary, recording the writer's almost daily 
operations on his own land, and notes of the results of expert- 
jnents tried by him in forcing and hothouse work. All the MSS. 
have been continuously in the possession of the White family. 

The twentieth annual meeting of the Indian Association for 
the Cultivation of Science was recently held at Calcutta, and a 
copy of the report adopted upon that occasion U before us. 
the course of the year covered by the report, lectures were de^ 
Jivered before the Association upon various divisions of physical 
and natural science. The Association does' not appear, hbw<( 
•ever, to be in a very ffourishing condition, and it needs more 
financial support to put it on a satisfactory basis. In an oration 
chatacterisdcally Indian, the Honorary Secretary urged thb 
necessity of national support in order to make the Institution 
nrorthy of India, and pleaded for the endowment of a Science 
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Institute in the metropolis of India. One passage from this 
aspiring address reads thus :—“ Whether our Association will 
endure to continue to be the regenerating influence for our 
countrymay still be in the region of doubt; but iiMllife^ielation- 
ship of eause and effect be eternal, then 1 can assure you, gentle¬ 
men, that circumstanced as our country is it wUl have to 
advance, unless otherwise doomed by an eternal decree—it will 
have to advance, I say with all the emphasis in my power, 
through the regenerati^ influence of science and of science 
alone, and that, therefore, other but similar institutions will have 
to take the place of ours.” Surely such seal for the cultivation 
of science, and faith in the social influence of scientific thought, 
will not go unrewarded. 

The Meteorological Commission of the Cape of Good Hope 
have published a valuable discussion of the rainfall of Cape 
Colony for the ten years 1885-94, based upon the monthly and 
yearly averages for 278 stations, and accompanied by sixteen 
explanatory maps. The work has been prepared by Dr. Buchan, 
and has, therefore, every guarantee of scientific accuracy. We 
extract a few brief notes from his remarks. The annual map 
shows that the distribution of rainfall over South Africa to the 
north of the latitude of Clanwilliam (32° to' S.) steadily increases 
from west to east, the amount on the Atlantic coast falling short 
of 5 inches; whereas on the east coast, fur some distance to the 
north and south of Durban, it exceeds 40 inches. The smallest 
mean annual rainfall is 2 45 inches at Port Nolloth ; it rises 
above xo inches over the eastern and southern regions and above 
20 inches in certain restricted regions, including Kimberley and 
the Cape. In the south-east some places have a mean range 
above 30 inches, the largest being 38‘xo inches at Kologha (lal. 
32*31' S., long. 27* 21' E.). The heaviest rainfalls in any 
year are imported from the south-west of the Colony, and the 
least in the north-west; at Port Nolloth the fall in the driest 
year doe^ot amount to an inch. Dr. Buchan traces the causes 
of the vei^ variable rainfall to the geographical distribution of 
pressure with the resultant winds therefrom, and to the 
geographical distribution of temperature. 

Wb are sorry to notice the report that, owing to the present 
condition of the sugar industry, the publication of 7 'imekrit the 
organ of the Royal Agricultural and Commercial Society of 
British Guiana, is to cease with the December number. We 
have on many occasions drawn attention to the magazine, in the 
contents of which is always to be found^something of interest 
and scientific value. 

Under the name Capra meng^si^ Dr. Noack, of 

Brunswick, has recently described a new Arabian wild goat, of 
which he has obtained specimens from Herr J. Menges, the well- 
known German traveller and collector. The wild goat of Sinai 
{Capra sinaiiica) was known to extend along the mountains 
down the eastern side of the Red Sea, but this new species is 
from the Hadramaut range on the coast of the Indian Ocean, 
which was recently vUi^d by the late Mr. Bent, but apparently 
Still requires further investigation. Prof. Neack also describes 
a new wolf {Canif hadranmtticus\ from the same district. 

Pttmrmann's MtUhtihmgtn contains on able peper, by Dr. 
Gerhardt Schott, on the currents of the Great Banks of New- 
jbundUnd. The most interesting results, obtained from dis¬ 
cussion of an immense number of observations, are (x) conffrm- 
a^on of the jbet that tixe w-called “ Gulf Stream ” does not 
eaist as a warm ciurent east of 40* W. , and hat no rapid 
movement east of 60* W. ; (a) the Labrador current does 
anywhere touch ^e t^hited States seaboard, and has 
nothing to do with the wall *' ; (i) on the bank itself 

^ere is prmeticiiUy no current. It appears, bOfortURUtely for 
navigation, that the pom^ions of the warm and coldatreams are 
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not lialA^ to definite changes with the seasons, but are irregular 
movements difiicuU to account for. 

Dr. Otto IjjfORDBXSKjoLO publishes a short preliminary 
account of the reettnt Swedish expedition to Tierra c^el Fuego, 
in FtUrm&mis MUihtilHngm. The expedition consisted of 
Dr. Nordenskjbid, Herr Dus^n (botanist), Dr. Ohlin (zoologist), 
with two assistants and four porters, and its labours have ex¬ 
tended over the summer seasons 1895-96 and 1896-97. From 
the brief notice published, we gather that contributions of con- 
sidemble importance to various branches of science, especially, 
perhaf^, geology have been made, the regions explored being 
of peculiar importance as a connecting-link with the great 
Antarctic continent. 

In our issue of September 30 (vol. Ivi. pp. 520 and 521) we 
printed a short illustrated account of *‘The Progress of the 
Steam Turbine,'* and many of our readers may like to know 
that the current issue of the Electrical Review contains the first 
instalment of a lengthy paper on the same subject, which was 
read a few weeks ago by the Hon. C. W. Parsons before the 
Institute of Marine Engineers at Stratford. 

Part 7 of Among British Birds in their Nesting Haunts, 
illustrated by the Camera,*' by Mr. O. A. J. Lee, has just come 
to hand. It contains ten plates, and deals with the common 
guillemot, mallard, razorbill, puffin, crested tit, and red¬ 
breasted merganser. The work is published by Mr. David 
Douglas, of Edinburgh. 

A numuxr of new ediUons of scientific works have lately 
been received. First among these publications is the third 
revised edition of Prof. E. Strasburger’s **Kleine botanische 
Practicum lUr Antanger ” (Jena : Gustav Fischer), In the four 
years which have passed since the appearance of the second 
edition, new knowledge has been obtained and is ^corporated 
in the present issue. The work contains xai figurM reproduced 
from drawings made by Or. Slrasburger, and the text likewise 
represents the personal observations of the author. Students 
of structural botany therefore will find the book a trustworthy 
guide.—A second enlarged edition has been published of Dr. 
W. Ostwald's text-book of atmlytical chemistry, entitled, ** Die 
wissensthaftlichen Grrundla^en der analytischen Chemie" 
(Leipzig: Wilhelm Eugelmann). The book was reviewed at 
length in NATtJRE (vol. li. p. 482) when it first appeared, and 
it has now been brought up to date. The chief addition refers 
to electrochemical analysis. The work is nof intended for 
beginners, but to supply adequate theoretical support to the 
routine work of general analytical chemistry.—Messrs. J. and A. 
Churchill have published the third edition of “ Elements of 
Human Physiology** by Dr. Ernest H. Starling. The first 
edition of the book was revieitised in NATURX dn December 
1892 (vol. xlWi. p. 146}, and the chief changes which it has 
undergone are in the account of the coagulation of the blood, 
and in the section on the central nervous system.—The elemen¬ 
tary stage of the examination in magnetism and electricity, held 
by th^ l^partment of Science and Art, is well covered by the 

Elementary Manual of Magnetism and Electricity*' by Prof. 
Apdrear Jamieson. The fourth editiooi which has just been 
pi^blished by Messrs, Chades Griffin and Co., provides ^chers 
of the sni^ject with a very helpfol text-book.—Messrs. Cassell 
and Co. have sent us a copy of ** Electricity in the Service 91 
Man ** fay Dr. R. Wormell, revised and enlarged by Dr. R« 
Wahnsley. We notice that, thou^ the title-page 
IS dattid 1897, the prefitoe is dated Kovem]l^ iSpj, With one 
or two exoeptipnst the book appears to represent the 
state tenowledge at the latter e{ioch."-"A revised axtd enlarged 
etiltlM ^ A Titt(.b<wk of bf PtoC Edwin H. Htll 
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and Mr. Joseph V. Bergen, has come to us from Messrs. Henry 
Holt and «Co., New York. The book is an admirable text¬ 
book and tkboratory manual for beginners in the systematic 
study of physics. The course covered is that required for ad¬ 
mission to Harvard College, where Dr. Hall is professor of 
physics; and it comprises the leading elementary facts and prin¬ 
ciples of physics, and quantitative laboratory work referring to 
them. Teachers of elementary physics in this country would 
do well to provide themselves with a copy of the book, for 
it contains numerous ingenious and instructive experiments. 
—The second edition of '* The Practice of Massage; its 
Phyriological Effects and Therapeutic Uses,** Ijy Mr. A. Symons 
Eccles, has been sent to us by Messrs. Ballliere, Tindall, and 
Cox. The first edition was reviewed at length in Nature of 
September 3, 189^ (vol. liv. pp. 411 and 4x2), and we need 
now only say that the work has been revised and altered to 
make room for additional matter, especially with reference to 
the clinical uses of massage, without increasing the bulk of the 
volume,—The first part of the second edition of the serial issur 
of Mr. Howard Saunders's " An Illustrated Manual of British 
Birds*’ has reached us from Messrs. Gurney and Jacks^ib. Thia 
well-known work, which has undergone revision, needs no 
recommendation from us, ' 

Tkb additions to the Zoological Society's Gardens during the 
past week include two Sloth Bears {Melursus urstNusy 6 9 ) 
from India, presented by Sir Henry D. Tichborne, Bart. ; a 
Macaque Monkey {Macacus cynom&lgwsy 6 ) from Tonquin, pre¬ 
sented by Miss Rachel Hunt; two Palm Squirrels {Sciurus 
paimarum) from India, presented by Dr. G. H. Nowell; a 
Long-eared Owl {^sie ^/us), British, presented by Major- 
General Alex. A. A. Kinlock ; a Salt-water Terrapin (J/mSr- 
oclemmys ten'opin) from North America, presented by Mr. II. 
Arthur Clifton; five Tesselated SuaVcb {Trepidemtus tesselatus) 
from South-east Europe, presented by Herr Carl Hagenbeck ; » 
Mediterranean Peregrine Falcon {Falc 0 pinctfs)^ captured in the 
Mediterranean, presented by Captain Watson ; ten Paradise 
Whydoh Birds (Kfifwo paradisea)^ three Pin-tailed Whydah 
BMii^li^uitprwcipalis), four Crimson-eared Wax bills 
phoHHoHt), two Red-bellied Waxbills {Estrelda ruMventris), 
two Yellow-rumped Seed-eaters {Crithagra ckrysepyga)^ a 
Singing Seed-eater [Crithagra musica) from West Africa, a 
Onc-wattled Cassowary {Casuarius uniappeadiculcUus) froti^ 
New Guinea, two Jackass Penguins [^SphenUtm fiM^UamcMs\ 
from the Falkland Islands, a Black Wood-hen {Ocydremm^ 
/uscus) from New Zealand, deposited ; a Levaillant's Darter 
{Phtus Uvaillanti) from West Africa, purchased. 


OUR ASTRONOMICAL COLUMN. 

Thb Coming Total Eclipse ok the Sun.-—W e must 
congratulate the British Astronomical Assodation on the energy 
they have displayed with regard to the coming eclipse in India. 
We bear that, in addition to the three offidol exp^itions, a 
fourth, but unofficial, expedition under their auspices will be sent, 
and that no less than twenty-six observers have come forward to 
take port in it It must not be forgotten that considerable ex- 
peboe is att^ed to such undertalrin^s, and so Igutge a number 
of observers shows that the general interest taken In such an 
event is very considerable. 

Those who wish to combine an enjoyable winter's cruise in 
wortn cUmes, with a view of the eeltpM thrown in, may have 
noticed that the Orient Liner's steamer OrvUtw is timed to leave 
iCbiombo on January eo next, and Oh her homeward voyace from 
Attstialia she will be navigatra with a view to being on the line 
ofoentral eclipse at the time of total obscuration- Passengers 
can thus proem to ColombOt and after a short stay there, allow- 
H. sufficient time to see Ciylon, return fay this vessel home^ 
seel^ the eclipse on the way. mticukrs can be obtained from 
the Company's offices in Fencluirch Avenue, £.C 
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Th» Bikaav 39 ms « S3 CETi*^Ito T. T. J, Sec has found 
u Knoftt lfikireMl^a<mhie syvtem in ^Ihe UmryS 395, which 
B induilh wuA the to detect (IS/f) and the last U> measurie 
<1^91 *S>. ; The object ww detected leitb-Dr. See's uAtdl sweep- 
in^ po^i^t namely 300, but before the components could b^ 
well divided he had to em^ploy a power, of 1500. At drat the 
system was supposed to be new, owing to the great difBcuUy of 
observing tt| but a search showed that it was none other than 
the system mentioned above, its cordinates being 

a « oh. 33m, 9*91 » = -35® i8' 37**3 (J9«>‘o). 

The most striking feature of this binary is that since its last 
cneasurement the orbital motion has been $0 great that the 
whole aspect of the system is changed. Nearly one and a 
half revolutions have been performed since 1875, and, curiously 
enotmh, as the companion returned to the same general position 
in 1886, the observers of that and the following years failed 
to recognise that any sensible motion had intervened.” 

>X>r. See has calculated from all the published observations 
the orbit of this binary [As&^ J/acAr., No. 3455 )* ^ud he 6nds 
it of great eccentricity and revolving in the short period of 
tijSrpyws. 

Thus 82 Ceti becomes an important system, and should be 
carefully watched during the next eight years. Only three other 
systems revolve more r^idly, namely, d 883 in 5*5 years, 
a Pegaili in ll *43, and 9 Equulei in 11 *^45 years. 

Tblescoi'IC Seeino.— The Lowell Observatory is not of a 
fixed but of a migratory nature. Like a bird which at some 
fieriod of the year changes its locality for warmer climes, so this 
observatri^ is |uoved to a region \yhere the air is more suited at 
that time for better telescopic seeing. Oscillating between h'lag- 
.slafT, Arizona, and Tacubaya, Mexico, Mr. Lowell is able to 
take advantage of the periods of good seeing at each of these 
stations. Both localities satisfy the now well-known geo¬ 
graphical and meteorological Conditions, and while Flagstaff is 
' father too far north, hording on the great C)‘clonic movement 
in the north temperate zone in winter, the neighbourhood of the 
city of Mexico is not affected by this disturl^nce. The latter 
station is not, however, found to be ideal, owing to conditions of 
local topography. What these conditions are will be found 
stated by Mr. iJowell in his discussion on the capabilities of 
these two stations (TAe Ohstr^ahry for November, No. 259). 

The well-known observer, Dawes, always used to judge the 
" goodness " of the night by the size of aperture that could be 
satisfactorily used ; thus he would speak of a one-inch night, 
three-inch night, up to an eight-inch night, hi.s largest aperture 
being of eight inches. We are now finding out how accurate this 
system was, for, owing chiefly to the work of Mr. Douglass, the 
controversy between large and small apertures seems to be a 
question of the wave-lengths of the air-waves. An idea of the 
nature of these small air-waves will be gathered from Dr. See’s 
interesting article in the AstrmomiscAe NacArichten (No. 3455), 
and the diagram.^ shown illustrate the main conditions for good 
and bad seeing. These waves yary in difiierent currents from 
half an inch to several feet. In cases where they move in the 
«ime direction and at a great rate the seeing is very bad. With 
mode rate-sized waves moving slowly the definition is generally 
very fair. Often cross-currepts occur, and when fine waves 
move in all directions the aefinition is never good, but for 
cases of very fine seeing only ver)» slight, traces of gently 
moving waves can he discerned. Theoretically for the best see¬ 
ing there should be no trace of movement at all. Dr. See points 
out, in another article in the same journal, that the scintillation 
of the fixed stars can be very easily explained on this wave 
theory, and the experiments which ne has carried out tend to 
corroborate this view. 

The Novrmiikh Meteors.— At the latter end of this week 
the earth passes through that stream of meteors which gives us a 
yearly display on or about the J4th of this month. Mr. Denning, 
who 18 our chief authority on this subject, and whose admirable 
memoir on this special swarm should be carefully absorbed, tells 
.us that the morning hours of the 14th should be more especially 
devoted to their observation, although watches should be com¬ 
menced a day beforehand and prolonged until the l6th. It is 
not, however, until the year 1898 that we expect to meet the 
most dense parts of the swarm, but on former occaaions Striking 
displays have been witnessed a year or two previous to the chief 
one, and this year we hope will be no exception. Let us trust 
that the weather will not be so unfavourable as it was last 
November. 
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I THE CONNECTION BETWEEN THE 
\^tHARACTERS OF ISOMORPHOUS SALTS 
AND THE ATOMIC WEIGHT OF THE 
- METALS CONTAINEA 

TN ovdee to assist in elucidatitig the question of the K^ationship 
^ betwmn the chemical composition of ablid sal&tiiuKeB and 
the nature of the crystals which they are observed to form, both 
as regards the exterior geometrical configuration and;^he interior 
physical charaoter bf such crystals, a serUs of researches were 
commenced by the author six years ago, having for their imme¬ 
diate object the exact determitiaiion of th«^ difftrences presented 
by certain well-defined fteries of isomorphous falls. The differ¬ 
ences in question, due to the dififerent nature of the interchange• 
able chemical elements, belonging to the same family group, 
which by their mutual replacement give rise to the series, are so 
small in the case of the morphological constants, that extremely 
refined methods of investigation are requisite in order to detect 
and determine them. A large amount of detached data had pre¬ 
viously been accumulated in crystallographic literature, but^ a 
very small proportion was characterised by the requisite degree 
of accuracy, and no organised attempt had hitherto been made 
to investigate a^ definitely relati^ series of crystallised com¬ 
pounds in a sumcicntly detailed and accurate manner. The 
care and precision aetnanded will be at once apparent when it 
is pointed oiit that the use of slightly impure or imperfect 
crptals, or the occurrence of sli|^t errors of orientation in 
grinding out of the crystals the section-plates or jprisms requisite 
for the optical portion Of the work, would be sufficient to render 
the results valueless for the purpose-in view. In fact such 
sources of error have in certain cases been shown by the author 
during the progress of the work to have led previous observers 
to conclusions diametrically opposed to the truth. 

It was decided to choose, as most suitable for such a study, 
certain series containing in their difierent members the three 
alkali metals potassium, rubidium, and ccesium, on account 
of the very definite relationship and considerable intervals 
between their atomic weights, and, the extreme electro-positive 
nature of the group, which latter fact rendered it likely that the 
difierences ijS question would l>e here at a maximum. These 
three metals belong in the strictest sense to the same family 
group, and ^eir atomic weights are respectively 39, 85 2, and 
133*8, the atomic weight of rubidium being thus almost exactly 
the mean of the values for potassium and csesium. The par¬ 
ticular salts chosen, on account of the general excellence of their 
Crystals, were the normal sulphates and sclenates, and the 
double sulphates and double selenates which these salts form 
with the sulphates and selenates of ’magnesium, wnc, iron, man¬ 
ganese, nickel, cobalt, copper, and cadmium. The work on the 
sulphates, double sulphates, and Senates has at length been 
completed and .presented to tbe ^ Chemical Society {^Burn, 
Chem. Soc., 1893, 337; 1894, 638 ; 1896, 344; * 897 ^ 846), 
and the investigation of the double selenates Is now in hand, 
i^he choice of the double salts has proved ^ually as fortunate as 
that of the simple salts; inasmuch as the influence of the alkali 
<Aitetal is found to be of a vastly preponderating character cam* 
pared with that of the dyad metal, and hence the eight groups 
of these salts have furnished so many indepcndent'examples of 
the influence of the atomic weight of the alkali metal- No effort 
or expense has Wh spafed to render the'work absolutely trust¬ 
worthy and of a final charactfp^^ The goniometers and other 
opticalinstruments employed have been without exception the 
most accurate that could be constructed, and the observations 
have been more numerously repeated upon different crystals 
than has ever before been attempted. Moreover, great care has 
been bestowed upon the preparation of perfectly pure specimens 
of the salts, no material being accepted which did not yield 
absolutely satisfactory results upon both spectroacof^c and^ 
ordinary gravimetric analysis. Besides goniometrical and 
optical investigation, the work has included excepticnalty 
careful determinations of the relative density of the s^tsTn the 
Ura^lUsed condition, in order to afford data for the calculation 
W the volume relatlonshipe and of the molecular optical con- 
^anu< Moreover, fhe observations ^ve been extended to 
other than the ordinaiy temperatures, in order that. the -deduc¬ 
tions shall not be subject to ^ objection that they may be 
simply fortuitous for a Articular tetopMtufe. ^ 

Before commencing the omfoal part of the work attention 
wai>«toicentrated upgfi devuung an instrument which should 
ensMa a section-plate Of a 60’ prismi to bp gtOUf^ out of 
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a crystal with preci«ety such cu orieniaiion as be desired, i 

wUn respect to the natUFftl faces, and therefore to the morpbo- | 
logical aies. For the whole of thfc optical investigation is < 
out by means of such plates and prisms of known orient- 
at^n, the former being requisite for the establishment of the 
ponttons of the principSl optical planes, the measurement of the 
optic axial an^^ and the study of the interference phenomena, 
wVile the latter are essential for the determination of the three 
refractive indices. Manifestly^ therefore, the accuracy of the 
optical results depends primarily upon the preciaioiv, with which 
the desired orientation of these plates and prisms is attained. 
Hitherto crystallot^i'^^phers who have investigs^l^d the optical 
propi^ies of the crystals of laliorator)* preparations, which are 
so much flofter and more friable than mineral crystals, have 
been content either to employ plates or prisms formed suit¬ 
ably disposed natural faces ot the crystals themselves ; or, failing 
such, to prepare them l)y grinding the crystals in oil upon a 



Fio. I. 

ground-glass plate, the crystal being held between the finger and 
thumb during the process. The difiiculty of thus obtaining a 
plane i||^ce having the desired orientation mu|t be at once 
ipparensf, to say nothing of the imminent risk of breaking the 
crysuK At the best such a method can only be approximate, 
and it 4 attended with so much that is t^ublesome and vexa¬ 
tious that the investigation of a lame tories of ootppounds, in the^ 
detailed and accurate manner which the author desired, would w 913}. 
be impossible. ^ * 

^ After much consideration an instrument was eventually de¬ 
vised, and coitstructed fpr Uu author by Messrs. Tvoughton and 
Simnis, which achieves the wesited object in a most satiafiictory 
m^nert The author has no hesitatkm in ascribing the success 
^hi^has iavestigatkm to the admirable manner in 

wbibh this instfujaw^ {Xtrfo<ms its functiona. More than five 


iwo- • 57] 


hundred plates andrprisms-haVe already been pepared by its aid 
ahd employed in the.work ; and^oever ooce,.t<ir mstance, has a 
plate which waisdesired to be pe^ndicular to the acute bisectrix 
of the optic axes failed to exhibit the. interference figure by 
conve|»ent {MlarUed light precisely symmetrical to the centre of 
the field, as it should he, Moreovett not more than lialf a dosen 
crystals have been broken during grinding, arid absolutely no 
plates dr prisms have required to he rejected on account of want 
of accuracy of orientation. Further, what was by the old method 
a most tedious and disagreeable part of crystallographical work, 
now becomes one of the most delightful and interesting. 

The instrument will be found fully described in the 
Horn of the Royal Society (1894, A, 8S7), but a few words here 
as to the principles of its construction may not be without 
interest. It is represented, by the kind permission of the Royal 
Society, in Fig. i. It inay be succinctly termed a grinding 
goniometer, for it combines an accurate, suspended, honzontaf- 
circle goniometer with a grinding apparatus. The telescope and 
signal-colUmator, together with the circle and the suspended 
crystal-adjusting apparatus, form the goniometer. The segments 
of the circular movements of the adjusting apparatus carry finely 
graduated silver arcs, in order to enable the crystal to be set at 
any angular position, with respect to any zone of faces previously 
adjusted f>aialle1 to the axis with the aid of .the telescope and 
signal-collimator. The grinding apparatus consists of a small 
finely ground glass disc, capable of being rotated by hand driving 
gear. By a simple device the latter is made almost frictionless, 
so that the disc is rotated almost without effort. Three inter¬ 
changeable discs are provided, the second being of extremely 
finely ground glass, and the third of polished glass, these two 
latter being employed for polishing ; all are used lubricated with 
a thin film of oil. The axis of the instrument is capable of being 
lowered or raised, so as to bring the crystal to the grinder or re¬ 
move it, by means of a large milled-headed nut near the summit, 
which engages with a screw thread on the upper part of the 
inner axis. In addition to this, however, there is another outer 
concentric axis capable of vertical movement, intended to enable 
the operator to regulate the pressure with which the crystal bears 
on the grinding surface, in order to avoid breaking the crystal. 
This axis slides in the cylindrical bore of the rotatable cone which 
carries the circle, and It U capable of being fully or partially 
counterpoised by two weighted levers carried above the circle 

[ date. It is usually found most convenient to throw the back 

evt-r out of gear during the ijrinding, by raising a screw pro¬ 
vided for the purpose on the circle plate, thus leaving half the 
weight of the axis to bear downwards when the front lever is 
free to act, and then to more or less curtail the freedom of the 
latter by gentle manipulation with the left hand, while the right 
hand is used to rotate the drivin|j pulley of the 
grinding gear. After a little practice the pressure 
is nicely regulated almost involuntarily by the left 
hand in accordance with the “ feel ** of the grinding, 
rendering it most unusual to crush the crystal oper¬ 
ated upon. 

Continuous use of this instrument has proved it to 
be all that can be desired for use with the crystals of 
chemical preparations. A somewhat larger instrument 
has since been constructed for the author, and was 
described in the Proceedings of the Royal Society 
(57, 324), for use eilher With chemical pre^rations or 
with the harder crystals of minerals ; this instrument 
includes an independent diamond-fed cutting ap¬ 
paratus, and a large selection of metallic and 
other grinding and polishing laps, so that plates 
or prisms of even the Wdest natural gems can cut 
and subsequently ground and polished in an eqt^ty satisfactory 
manner. A dupli^tc of this instrument is included in the 
National Collection in the South Kensington Museum. 

A furihar original piece of apparatus, which the author has 
also found invaluable in the optical part of the work, is a spec- 
troscopie monochromatic illuminator, a description of which will 
be found in the Transaciims of the Royal Society (1894. A, 
913}. It Has enabled the author to make observations in every 
case (or six wave-lengths at suitable intervals in the spectrum, 
and hits proved particularly useful inasmuch as each of the series 
of salts irivest^ated has included at least one member which 
exhtbUed exceptional opiitial propetliea, generally Involving 
crossed MUt plane dtsp^sion of the optic axes, in which in¬ 
stances the command cn an illuminator which could be made to 
yield light of any desired wave-length enabled the phenomena 
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to be studied e completeness hitherto unattainable. In 
brief, the apparatus 4s a spectroscope with two collimators, the 
stk ii ^he Mng as ustsal for the entrance oiP the rays firom 
the scAirce of light, in the author's case the electric arc. while 
the slit of the second 1 $ employed as a selecting slit as in Captain 
Abney's well-known apparatus. The two optical tubes, now- 


various parts of the spectrum across the selecting slit in turn. 
The selected ray issuing from the second slit is sli^tly diffused 
by a screen of finely ground glass carried in a short sliding tu^ 
in front of the slit, which is all that is required in order to flood 
the whole field of any of the author’s observing instruments, 
such as goniometers, polariscopes, and microscopes, with evenly 
distributed monochromatic light. The accom][mnying illustra¬ 
tion, Fig. 2, shows, by the kind permission of the Chemical 
Society, the arrangement as actually used with the gonio-spec- 
trometer in the determination of the refractive indices. 

Having thus described the difficulties of the investigation and 
the measures taken to overcome them, a brief outline of the 
results attained up to the present will now be given. 



; over, as a natural corollary, there is a corresponding progression 
in the morphological constants, the axial ratios. Still furthe^, 
the influence of the nature df the metallic atoms is observed {p , 
exercise a curious effect upon the prevailing habits of w 
crystals. For example, the sulphates and sCleoates of potassium 
exhibit preponderating development of the bracl^inacoid, the 
crystals usually being tabular in this direction; on the, other 
‘ hand the caesium salts are characterised by the prominence of 
the basal plane^ while the rubidium salts are distinguished by a 
prismatic habit due to the predominance of a brachydomal form 
intermediate between the two planes just mendaned. 

Turning now to the optical properties, it has been found to 
be a rule without exception that the refractive indices of any 
rubidium ^It are intermediate between those of the correspond- 
ingpotassium and csesium salts, and nearer to the former than 
to the latter, the differences being as one to three. In accord¬ 
ance with the biaxial character of the crystals, each salt has 
three refractive indices corresponding to the different degrees of 
facility fur the transmission of light along the three rectangular 
directions of the axes of the optical ellipsoid. In making the 
cornfAtison, the same result is obtained whether the same 
direction is chosen, or the mean of all the three indices of each 
salt is taken to represent its general refraction. Indeed, as the 
difference of refraction along different directions in the same 
crystal is small, compared with the change brought about by the 
replacement of one metal by another, the rule remains generally 
true if no precaution as to similarity of conditions is observed. 

A very interesting result of this is that if the optical ellipsoids 



The use of the term ‘Msomorphous “ is not strictly correct, 
except in the cases of such series os crystallise in the primary 
forms of the cubic system, in which, for geometrical reasons, the 
interfacial angles are always identical. The normal sulphates 
and selenates of the three alkali metals under consideration 
crystallise, anhydrous, in the rhombic system, and the double 
salts of the series RjMlSOiVfilljO in the monoclinic. The same 
planes are common to all the six simple salts, the replacement 
of sulphur by its family analogue selenium not effecting any 
change in this respect; likewise the douUe sulphates ore 
characterised by planes common to their series. Sut Corre* 
sponding interfacial angles on the different members of the some 
series are not identical, but differ 1^amounts varying froin a 
few minutes to a couple of degrees. They ore much smaller In 
the simple salt series than in the double salts. The result of 
elaborate measurements has revealed the fact that, without a 
single exception, the values of the angles of any rubidium Mh 
are intermediate between those for the corresponding potassium 
and ciesium salts. There is conse^ently a progression in the ^ 
Singles of incKnation of the crystal faces following (he order or 
progression of the atomic weights of the Mkali metals. Mere- 
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of the three rhombic sujfohates or selenates are constructed, 
from the refraction data, about the same ormin, using rectangular 
axial coordinates, which correspond to the mutually identical 
axes of morphological and (^tical symmetry, they are found to 
envelop each other; supposing the ellipsoid to be the optical 
indicatrix of Fletch^ (tne opti^ reference surface now univers¬ 
ally employed), the indicatrix for the csesium salt is the outer 
one, ana that for the potassium salt the innermost, while that 
corresponding to the rumdium salt lies between the two, Without 
touching eitnei:> but nearer to the inneimost In the double 
sul^te series the indicatrix Ukewfee expands as the atomic 
weight of the alkali metal rises, but monoclinic syminetry only 
' demands that one of the axes of the indicatrix shall be identical 
with the single symmetry axis of the system, the other two 
rectangular axes of the indicatrix being free to move together 
in the symmetry plane* the expansion or the indteauix 
when potassium is replaced by |ptHdiem or the Utter by 
cseskim, is actually found to be accompanied by a roution 
for several degrees aboidt the symmetry axts, and the amount of 
tMs mterestmg rotation is more than ^ice^as much for the latter 
chemical change as it is for the former. 
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4 The double refraction is aUo progressively affected by the 
Veptacemeut of potassium by rubidium and the latter by ccesiutn, 
the amount varying inversely os the atomic weight of the metal. 
Some very remarluble phenomena follow from this rule, owing 
to the fact that the initial amount of the double refraction in the 
potassium salt of any series or group is already very small. For 
a comparatively slight dimitiutmn is sufficient to bring it to zero, 
and even to go further and reverse its sign. As the three 
refractive indicts of any salt are not equidistant from each 
other in value, and are anected to different externs by the same 
chemical change, they never in either the rubidium or csesium 
salts becunm reduced to absolute identity at the same time, but 
become ,equdl in pairs for specific wave-lengths of light and 
degrees Of temperature. When this occurs the crystal becomes 
for that wave-length and temperature temporarily uniaxial in its 
optical comportment* The particular salt in which this occurs 
varies in the different series. In the sulphates it is the rubidium 
salt, in the selenates the cicsium salt, both at temperatures 
slightly elevated above the ordinary ; in the double sulphates it 
occurs in csesium magnesium sulphate and at the ordinary 
temperapire for blue light, while in the other groups of this 
scries the progression never quite reaches the. state of equality 
of two indices. It will be evident that the distribution of the 
directions corresponding to the a, 0 and y indices, and also the 
optic axial phenomena m convergent polarised light, vary in the 
three salts of each series or group to a quite extraordinary 
extent; so much so that without the discovery of this rule, 
which affords the key to them, the vagaries must have been in¬ 
comprehensible. For whenever two indices become identical the 
third is also very nearly so, and consequently the slightest change 
of wave-length or temperature brings about most drastic changes 
in the optical phenomena dependent upon the mutual relations 
of the three. The most striking case is that of oesium selenate. 
At the ordinary temperature the sign of double refraction and 
disposition of the optic axes are already reversed from what they 
were in potassiupi and rubidium selenates, and the three indices 
arc so nearly identical that a section plate a centimetre thick 
is necessary to produce an interference figure in convergent 
polarised light.’ On heating gradually to 250 , the sign of double 
reflation changes twice over, and the optic axes move so 
rapidly that their acute bisectrix occupies the direction of each 
of the three morphological axes in turn. That these remarkable 
phenomena are precisely what are demanded by the rule of 
progression above enunciated, given the ioitial optical conditions 
of the potassium salt, is perhaps the most striking proof of the 
validity of the rule. 

It may be here mentioned that double sulphates of potassium 
and manganese, and potassium and cadmium, containing six 
molecules of water, have not yet been obtained, although the 
corresponding rubidium and csesium salts are readily formed ; 
yet from the above rule, and others which have been indicated 
for the other properties, the author has been able to predict the 
morphological and optical constants which these salts will 
probably exhibit if ever they are obtained. 

The determination of the cfensities of the crystallised salts has 
enabl|Kl the molecular optical constants to be calculated, with 
the aid of the formulae of Lorenz and of Gladstone and Dale. 
It has been found that they exhibit a similar progressive increase 
following the increase In the atomic weight of the alkali metal, 
and that the increase is always greater when caesium replaces 
rubidium than when the latter replaces potassium. The mole¬ 
cular refraction for the crystallised state of the sulphates and 
selenates was also comparra with that for the state or solution in 
water, specific determinations of the density and refnmtion of 
highly concentrated solutions of known strength being made for 
the purpose. It was fouind that while the values for the two 
states are approximately the same, there ate slight differences, 
due to the, change of state, which observe a distinct progression ; 
for they vary directly as the specific p^fractive energy and in¬ 
versely as the atomic we^ht of the alkali metal. In both senes 
the refaction equivalent of the potassium salt rises by per 
cent* when the salt is dlssotvea in water, and that or the 
rubidium salt by i per cent., while that of the caesium salt 
deereisea by i per Cent, . JThis Interesting order of the differences 
dei^oostrates the ifaantltative inluencc of the nature of 
the afldtli me^ u^n even the smallest detail)^ of the physical 
$ ; and the fimt that the sign of the differences passes 
lie progrsasfiDM positite ^ thesuh^ 

keemney of the principle enunciated W t>r. Gladstone 
in |g6S thnt ** the vefiracaon equivalent of a sedition is the sum 
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of the refraction equivalents of the solvent and the substance dis¬ 
solved,” by the application of which principle the calculations 
for the state of solution were made. 

The molecular volumes of the members of each series likewise 
exhibit the order of the atomic weights of the alkali metals, but 
the progression again proceeds more rapidly than in simple 
arithmetical proportion to the latter. A point of particular 
interest was elicited with respect to the volumes of the double 
sulphates, which throws a strong light upon the nature of those 
salts* It was found that the volume of the alkali sulphate is the 
same in the double salt as it is for the simple salt itself, that is 
to Say, the simple alkali sulphate enters into the structure of the 
double salt witnout suffering any contraction in volume. This 
fact, contrasted with the very large contraction which ac¬ 
companies the chemical union of the elementary constituents of 
the simple sulphates, negatives the possibility of chemical com¬ 
bination of the molecular constituenU of the double salts. This, 
together with other facts which the investigation has brought to 
light, has led to the important conclusion that the composition 
of these double salts is simply a result of the aggregation of the 
molecular constituents in a particular type of homogeneous 
structure, in which they find stablest equilibrium, the very nature 
of this structure ensuring that the component simple molecules 
are always present in the same, the observed, proportion. The 
elucidation and definition of all the possible types of humo- 

f eneous structures have recently been elaborately worked out by 
ederow on the continent, and Barlow in this country, and the 
precise correspondence between the possible types of homo¬ 
geneous structures and the observed varieties of crystal symmetry 
is now established beyond all doubt. The aulhor has been able 
to indicate, moreover, the particular member of Barlow's 
classification corresponding to both the simple and double 
salt series. 

The eonclusion just referred to, regarding the nature of the 
double sulphates, taken in connection with other facts which the 
author has established, leads to a further one of a still more far- 
reaching character, namely, that the units of a homogeneous 
crystal structure are the simple chemical molecules themselves, 
and that the current assumption that the crystal unit is a more 
or less complex aggregation of chemical molecules is quite un¬ 
necessary and in general erroneous. This conclusion is further 
strongly supportea by some recent work of Fock, on the solu¬ 
bilities of mixed crystals, based upon the theory of solid 
solutions. 

Before leaving this interesting subject it should be mentioned 
that a method has been found, by combining the molecular 
volume with the morphological axial ratios, of determining the 
relative distances apart of the centres of contiguous chemical 
molecules of the sulphates and selenates, and of conti^ous 
groups of the eight component chemical molecules of the double 
sulphates, each such group corresponding to the generic formula 
R,S04.MS04.6H,0. a comparison of these ** distance ratios ” 
shows that the replacement of potassium by rubidium, and of 
the latter by caesium, is accompanied by a progressive increase 
in the separation of the structural units or groups of units in 
every direction, corresponding to the progress of the atomic 
weight of the alkali meUl, and that the latter replacement 
always gives rise to a greater extension of the structure than the 
former* 

In conclusion, the net result of the investigation has be^n to 
show that the whole of the morphological and physical pro¬ 
perties of the crystals of each of these isomorphous series ex¬ 
hibit progressive variations, which follow the order of progres¬ 
sion of the atomic weights of the alkali metals which the salts 
contain. Hence it may be said that these variations are func¬ 
tions of the atomic weight of the alkali metal, and it has been 
shown that the function is usually one which involves higher 
powers than the first. Of course atomic weight is only one of 
the numerous properties of an element, but it is doubtless the 
most convement reference constant that could be chosen to ex¬ 
press fundamentally the difference in the essential nature of the 
atwa of different elements. It is thjs difference in essential 
nalhte which gives rise to the rules which have been brought to 
light hv tlm investigation; and the author desires to make it 
quite clear that atomic weight is merely employed as the basis 
of refi^nce because it is theaptest expression of such difference, 
and because of any virtue in atomic weight se. The fact 
that the rules are equally applicable to series so widely different 
as the thombic sulphates and selenates and the monocUnic double 
Sidts^ appears to indicate their application to isomorphous series 
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ki gttifItA!, Htnct the author concluded his last cowinunica^ 
tipn to the Chemical Society in the following word« .* “ The 
difference in the natpre of the elements of the same &mily group 
which is manifetted in their regularly varying atomic weights, is 
also expressed in the similarly regular variation of the characters 
of the crystals of an isomorphous series of salts of which these 
elements are the interchangeable constituents.** 

A, E. Tutton. 


r//E JACKSON^HARMSWORTH ARCTIC 
EXPEDITION. 

THE first meeting of the present session of the Royal Geo- 
graphical Society took pUce at the Queen’s Hall, Langham 
Rlace* on Monday night last, when Mr. Frederick G. Jackson 
lectured on the expediiion led by himself to the Arctic regic^s. 
For the following abridged account of the lecture we are indebted 
to the Tiw^r 

It was in August 1873 afterwards known as 

Franz Josef Land was first accidentally discovered by the Austro* 
Hungarian expedition, under the leadership of Wcyprecht and 
Payer, The following spring Payer made three journeys up and 
in the neighbourhood of what he then named Austria Sound. 
Arctic authorities advocated the route to the north suggested by 
Payer’s impreasion that there was land siill further to the north 
in and beyond the eighty-third degree, and land to the north¬ 
west reaching almost as far, and it was on Payer’s observations 
that Mr. JaclUon formulated his plans in the latter end of 1892. 
Unfortunately his expectations were fated to disappointment by the 
non*extenalon of the land to the north. His plans embraced not 
only an advance in a northerly direction, but the mapping-in of 
the coast-licieJi of Franz Josef Land, a thorough examination of 
that country, in tailing scientific observations, and making col¬ 
lections generally.^ Tnose plans they had been able to carry 
out; and scientific observations been carried on un¬ 
interruptedly for three years. They had also practically completed 
the map of P'ranz Josef Land, and settled the Gillis Land 
question. For some time the sinews of war were conspicuous 
by their absence, and little encouragement was given, but 
eventually Mr. Alfred Harmsworth generously offered to provide 
the necessary funds for the proposed expedition. They left the 
Thames on July 12,1894, in the steam yacht Windward^ calling 
at Afchange]. Then they proceeded east, skirting the northern 
shores of Kolguev Island to Kharborova, a Sainoyed settlement 
on the Yugor Straits* to take on board their thirty dogs and 
some fresh reindeer meat. They then steamed north through 
the Barents Sea. making for Bell iKland, Franz Josef Land. The 
mass of islands of which Franz Josef Land was comprised con¬ 
sisted of high glacier-land rising to 2000 feci, covered with an ice¬ 
cap some hundreds of feet in thinness, and fronted along the shore 
by high perpendicular glacier faces from 30 feet to 80 feet in height. 
At rare intervals high black basaltic rocks jutted out of the ice 
near the shore, forming the only conspicuous landmarks. In 
front of these rocks the broken-down debris from the cliffs had 
formed a plateau, or shore, upon which a certain amount of 
stunted Arctic vegetatioiv existed. Here might be found a few 
poppies, saxifr^es, m'oasea, lichens, &c. Everywhere else, 
with the exception of a few low islands, ice-sheet overran 
everything. Thick mists generally overhung this land ; violent 
gales were frequent, combined with heavily falling and driving 
snow. Finding no suitable site for their hut, they returned to 
Cape Flora, a hi^h basaltic cape 1400 feet high, beneath which 
they pitched their camp, as being the most favourable spot they 
had yet seen, one of the strongest inducements being Uie pre¬ 
sence of a large loomery there in the high rocks, and the known 
presence of bears and walruses throughout the year. This they 
reached on September 8. They at once set to work to sh^ 
bears and walruses for the winter, and to put up their log hut, 
which was named ** Elmwood,” and to make themselvel aa 
comfortable os circumstances would allow. On the return of 
the sun, about the middle of February, they got ready to start, 
and on March 9 Mr- Armitage and he took a preliminary jounUey 
with the object of maldng a dep6t of provisions to Uie nodh 
and of ascevtainir^ the character of the travelling in that dire<> 
tion. In the beginning of April they got under way with three 
ponies and a number o 7 sledges, being accompanied for the feat 


week by Koettlitz and young Hayward with one pony and 
sledges. Soon after rounding Dundee Point they discovered tM 
the existing maps were not quite in accordance with fact, To^c 


f northward lay ffoe ice where land had been mapped in; 
j it was not till they reached the latitude of Point Arthur that 
I they could discern land to the westward. To the south-west 
I appeared open ocein. The weather now became very bad, and 
they were frequently confined to their tent for days together. 
Constant gales and driving snow impeded their advance, and 
the fioe ice itself became very unstable with water in the 
deeper layers of the snow, so that they were frequently wading 
alxiut in slush above their knees. They, however, pushed on. 
Richthofen Peak could nowhere be discerned, and no hill 
worthy of the name of mountain could be seen in any direction, 
although they were within half a mile of its supposea site. On 
April 30 they rounded Cape Fisher, and to the north appeared 
a low island, which in the distance had rather a volcanic 
appearance, owing to a cup-sbaped elevation upon it. On 
May I they rounded Cape M'Cliniock, a low weathered cape 
of columnar basalt, projecting out of the ice-clad land behind, 
A striking feature or this rock was a pillar of columnar basalt 
standing up in front of it. Thus it was in April 1895 that 
they dfecovered the Queen Victoria Sea, which he named after 
her Maiesiy. They reached a point Si* 20' N. They carefully 
mapped in the whole coast-line, although the weather was 
exceedingly unsuitable for taking bearings. On May 4 they 
started tock in a strong wind, dense mist, and driving snow, 
returning by the same route as they had come up. The diffi¬ 
culties of the floes daily increased. They had constantly to 
haul the ponies out of the snow morasses with ropes round 
their necks. They w ould then go for a few yard.s further and 
would flounder in again. They frequently had to take the 
sledges on themselves, leading the ponies through especially bud 
places, and had to go over the same ground thirteen times to 
effect this. On their return journey they got a view of the land 
to the north-west, which apj)carcd to consist of islands. 
They returned again round the cape that he had named Cape 
Richthofen, thus giving themselves an opportunity of discovering 
the whereabouts of Richthofen Peak, if such existed ; but they 
again failed to see any sign of such a hill in any direction. 
On May 12 they reached their hut at Cape Flora, getting the 
ponies ^ck in the nick of time. After ineir return they were 
busy with botanical, geological, and other examinations, and in 
fitting up their whaleboat, the Mary Hannsworth^ for a journey 
round the south-west coast as soon as the Windward should 
break loose from her wii,ter quarters and depart for home. This 
she did on July 3, after being cut out of the ice. To the south¬ 
ward there appeared to be little ice, and from an altitude of over 
X400 feet little more than open sea could be discerned. The 
other expeditions made by Mr. Jackson during his sUy were 
described, and the lecturer cotKfoded by saying that, so far from 
viewing Franz Josef I-and as a favourable route to the Pole, his 
experiences now led him to believe it to be one of the worst; 
and although he had, in common with other Arctic explorers, the 

t reat est desire to stand upon that mathematical point, still he 
ad no ^mpathy with an attempt to reach the Pole as a mere 
athletic feat alone* but considered that g^raphical and other 
scientific work should always be included in the plan. 


REPORT ON TECHNOLOGICAL 
EXAMINATIONS. 

THE report on the work of the Examinations Department of 
* the City and Guilds of London Institute for the session 
1896-97 has just reached us, and is as usual a very business-like 
and interesting publication. We make a few extracts from it. 

There has been a marked development in the work of the 
Examinations Department of the institute during the past 
Session, as shown not only in the larger number of classes in 
Teclmoicgy registered by the Institute, but also in the increase 
in the number of Students in attendwee at aiich classes, and of 
candidates for examination. This development is due to the 
further provision of feciUties for technical instruction, and also 
to the fuller rec<miUon of value and imporisince. 

The report before us shows that the Institute has endeavoured 
in various w^s to assist thU forced iSidvemeht 
Siime the Technological Examinations W4^e first undertaken 
by tHe Institute, the orgaldsattoh of technical instruction has 
bkn rnatly promoted by the EducationalGommlttesi of County 
Coandis, wiui which the InsUtute fumesUshfii^iOdek^ ; 

and many of tlm inqiiroyjsments, w^ hmo introduced 

into its schemes of instnhklba and Oxamfoatfon, have been due 
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to the 8ttgge«tioaa of the organiaing secretaries of those com¬ 
mittees. 

In London, through its representation on the Technical Edu¬ 
cation Board of the ix>ndon Countv Council and on the London 
Polytechnic Council, the Institute has taken a large share in the 
direction and organisation of the educational work of the Poly¬ 
technic Institutions ; and in accordance with the original scheme 
of the Charity Commissioners for the administration of those 
bodies, the examinations of the Institute have been generally 
adopted, and the instruction given in those Institutions, although 
in no way unduly subordinated to examination influences, has 
been legitimately, and, it is believed, usefully, directed by the 
Institute's requirements. 

During the session under review the number of students in 
attendance at the classes registered by the Institute was .')2,566, 
as against 29,494 in the previous year, and the number of candi¬ 
dates'papers examined was 12,868, as against 12,0^9. 

To enable the Institute to adapt its schemes of instruction to 
local needs and to the changing requirements of different trades, 
and to make its examinations a true teat of the technical know¬ 
ledge and ability of the artisan students who have been trained 
in its registered classes, frequent changes are made in its syllabuses 
of instruction, and tests of workmanship, wherever practicable, 
are made a part of the examination. Several alterations have 
been made id the programme of instruction and examination for 
the session 1897-98, to some of which we draw attention. Thus, 
in the syllabuses of textile subjects, important changes have been 
introduced, 

Reference was made in last year's report to a discussion by a 
committee of experts in Lancashire of the conditions of examine 
ation in cotton weaving. The report of that committee was 
received by the Institute early in the session, and subsequently a 
conference was held in London of representatives of the in¬ 
stitute, the Institute’s examiners and inspector, and delegates 
from the Technical Instruction Committee of the Manchester 
County Council. As a result of that conference, it was proposed 
that a new syllabus should be prepared in several of the weaving 
subjects to cover a period of three years, and that the full cer¬ 
tificate should be granted to those students only who complete 
the three years’ course of study. It was also considered advisable 
that candidates, before entering upon their first year's course of 
technical instruction, should pass a preliminary examination in 
the subjects of arithmetic, drawing, and elementary physics, in 
their special application to the technology of spinning and 
weaving. The representatives of the Union of Ivanca.shire and 
Cheshire Institutes, having undertaken to prepare and submit 
for approval to the Committee of the Institute a syllabus of in¬ 
struction for this preliminary examination, the Institute decided, 
after carefully considering the syllabus, to accept the certificate 
of the Union in lieu of the certificates of the Science and Art 
Department, previously required to qualify for a full technological 
ce^ificate. New syllabuses were accordingly prepared in cotton 
spinning and weaving, in wool and worsted spinning and weav¬ 
ing, and also in jute spinning and weaving ; and these syllabuses, 
after being modified by dinereot experts to whom they were 
submitted, were finally ^opted by the Institute, and have been 
inserted in the Programme. To obtain a certificate in the 
ordinary grade of either branch of calico or cloth manafacture, 
it wUI now be necessai^ that the student^ unless specially 
exempted, should go through a two years' course of study and 
pass an examination at the end of each year's work. 

In the subject of iron and steel manufacture, a new syllabus 
has been written ; and with the view of adapting the examin¬ 
ation to the requirements of students working in different parts 
of the country, a large number of questions will be given, cover¬ 
ing the different sections into which the syllabus has been 
diidded, ami candidates will l>e at liberty to select those questions 
bearing uptm the practice of the trade in the district in which 
thgr Work. 

It has been thought desirable to the scope of the ex¬ 
amination in the electro-metallurgy to the mind pies underlying 
the etecCfo^deposition of metals, and In order to bring the in¬ 
struction into closer touch with the requirements of students 
engaged In the munufacture of electro-plated goods, the syllabus 
of egaiuipglidn has been modified, and the title of the sub- 
bto changed into that of Electro-Pkting and 

. has been rcrwritten with the 

view of intliudion and examimuion more distinctly 

techtiw ih^,^thierto. Questions will be set involving « kopw^ 
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le^C of logarithms and trigonometry, and of the application of 
trigonometry to problems in mine surveying ; but the questions 
in pure mathematics, which previously formed a part of the 
examination, will be omitted. 

The report, in addition to giving particulars ax to the various 
examinations which took place in connection with the session, 
contains extracts from statements made by the examiners con¬ 
cerning the general character of the work examined, which 
should prove useful to both teachers and students. 


EXPERIMENTAL MORPHOLOGY^ 

N looking at the progress which has been made in the study 
of plant morphology, I have been as much impressed with 
the different attitudes of mind toward the subject during the 
])ast 150 years as by the advance which has taken place in 
methods of study, as well as the important acquisitions to 
botanical science. These different view points have coincided 
to some extent with distinct periods of time. What Sachs in 
his “History of Botany” calls the “new morphology” was 
ushered in near the middle of the present centuty by von Mohl's 
researches in anatomy, by Naegeli’s investigations of the cell, 
and Schlciden's history of the development of the flower. The 
leading idea in the study of morphology during this period was 
the inductive method for the purpose of discerning fundamental 
principles and laws, not simply the establishment of individual 
facts, which w'as especially characteristic of the earlier period 
when the dogma of tne constancy of species prevailed. 

The work of the “herbalists'' had paved the way for the 
more logical study of plant members by increasing a knowledge 
of species, though their work speedily degenerated into mere 
collections of material and tabulations of species with inadequate 
descriptions. Later the advocates of meuifpadrphosis and spiral 
growth bad given an impetus more to the study of nature, 
though diUited with much poetry and too lareely subservient to 
the imagination, and to preconceived or idealistic notions. 

But It was reserved for Hoffmeister (i 859 )» whose work 
followed within three decades of the beginnings of this period, 
to add to the inductive method of research, as now Is id down, 
the comparative method; and extending his researches down 
into the I’teridophyta and Bryophyta, he not only established 
for these groups fads in sexuality which Camerarius and Robert 
Brown had done for the Spermatophyta, but he did it in a far 
superior manner. He thus laid the foundation for our present 
conceptions of the comparative morphology of plants. Naegeli’s 
investirations of the cell had emphasised the importance of its 
study in development, and now Ine relation of cell growth to 
the form of plant members was carried to a high degree, and It 
was shown how dependent the form of the plant was on ihe 
growth of the apical cell in the Pieridophyta and Bryophyta, 
though later researches have modified this view; and now 
necemry a knowledge of the sequence of cell division was to 
an understanding of homologies and relationships. Thus in 
developmental and comparative studies, morphology has been 
placed on a broader and more natural basis, anc|K^e homologies 
and relationships of organs between the lower and higher plants 
are better understood. 

But the growth of comparative morphology has been accom¬ 
panied by the interpretation of structures usually from a teleo¬ 
logical standpoint, and in many cases with the innate propensity 
of the mind to look at nature m the light of the old Idealistic 
theories of metamorphosis. 

I wish now to inquire if we have not recently entered upon a 
new period in our study of comparative morphology. There 
are tnony important questions which comparative studies 
of development under natural or normal conditions alone, 
cannot afford a sufficient number of data. We are constantly 
confronted with the problems of the interpretation of structure 
and form, not only as to how it stands relation to structures 
in othjSr plants, which we deal with in comparative morphology, 
but^tb^ meaning of the structure or form itself, and in relation 
to Ntht other structures of the oeganism, in relation to the 
environment, and in relation to the past This must be met by 
an hiq^ry on our part as to why the structure or form is what it 
is, wW are the conditions which influence it. This we are 

1 4diir«Rs4«llTarttd before Section d (BoUay) of fte AmericAn Awocla- 
lion f. r t|i« Advosoeinent of SeknoV, at Detroit, byTrof- G. F. Arklmon. 
(Ntn4«i'aM^’blhlkffApbical teferences wen glveii in the eeurrs ef iha 
uAimtk, but these have been omitted.) 
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accustomed tp do by experiment, and it b^ins to appear that 
our final judgments upon many questions ofmorpholo^, especi¬ 
ally those i^ich relate to variation, homology, &c., must be 
formed after the evidence is obtained in this higher trial Court, 
that of experimental morphology. While expenmental morpho¬ 
logy as a desi^ation of one branch of research in plants, or as 
a mstinct and important field of study, is not yet fully taken 
cognisance of by botanists, we have only to consult our recent I 
literature to find evidence that this great and little explored field ; 
has already been entered upon. 

Experimental methods of research in the study of plants have 
been in vogue for some time, but chiefly by plant physiologists 
and largely from the standpoint of the physical and chemical 
activities of the plant, as well as those phases of nutrition and 
irritability, and of histologic struttusa, which relate largely to 
the life processes of the plant, and in which the physiologist is 
therefore mainly interested. In recent years there has l^en a 
tendency in physiological research to limit the si^ecial scope of 
these investigations to those subjects of a physical and chemihal 
nature. At the same time the studv of the structure and be¬ 
haviour of protoplasm is coming to oe regarded as a morpho¬ 
logical one, and while experimental methods of research applied 
to the morphology of protoplasm and the cell is comparatively 
new, there is already a considerable literature on the subject 
even upon the side of plant organisms. While certain of the 
phenomena of irritability and growth are closely related to the 
physics of plant life, they are essentially morphologic ; and it is 
here especially that we have a voluminous literature based 
strictly on the inductions gained by experimentation, and for 
which we have chiefly to thank the physiologist. 

If we w^ere to write the full history of experimental morpho¬ 
logy in its broadest ^pect, we could not omit these important 
experimental researches on the lower plants in determining the 
ontogeny of polymci|pluc s(>ecies of al^ and fungi which were 
BO ably begun bj^’^Se Itorv, Tulasne, Pringsheim, and others, 
and carried oil by a host of European and American hoianists. 
The tone which these investigations gave to taxonomic botany 
has been fell in the study of the higher plants, by using to some 
extent the opportunities at botanic gardens where pknts of a 
group may be grown under similar conditions for comparison, 
and in the establishment of alpine, subalpine and tropical 
stations for the purpose of studying the influence of climate on 
the form and variations of plants, and in studying the effect of 
varying external conditions. 

While experimental morphology in its broadest sense also 
includes in its domain cellular morphology, and the changes 
resulting from the directive or toxic forces accompanying growth, 
it is not these phases of morphology with which 1 wish to deal 
here. 

The question is rather that of experimental morphology as 
applied to the interpretation of the modes of progress followed 
hy members and organs in attaining their morphologic in¬ 
dividuality, in the tracing of homologies, in the relation of 
members associ&ted by antagonistic or correlative forces, the 
dependence of diversity of function in homologous members on 
external and i||ternal forces, as well as the causes which deter¬ 
mine the chaActer of certain paternal or maternal structures. 

1 shall deal more esfibcially with the experimental evidence 
touching the relation of the members of^ the plant which has 
been represented under the concept of the leaf, as expressed in 
the metamorphosis theory of the idealistic morphology. The 
poetry and mystery of the plant world, which was so beautifully 
set forth in the writings of Goethe and A. firaun, are interest¬ 
ing and entrancing, and poetic communication with nature 
is elevating to our ethical and spiritual natures. Hut fancy or 
poelr)^ cannot guide us safely to the court of inquiry. Wc must 
sometimes lay these instincts aside and deal with nature in a 
cold, experimental, calculatidfs spirit. 

The beginnings of experimental morphology were made 
about one century ago^ when Knight, celebrated also for the 
impulse which he gave to experimental physiology, perform^ 
some very simple experiments on the potato plant The unotf- 
ground shoots and. tubers had been called roots until Hunt^ 
pointed out the fact that they were similar to stems. Knig^ 
tested the matter by experiment, and demonstrated that the 
tubers and underground stems could be made to grow into 
aerial leafy shoals. This he regarded as indicating a goqi- 
peiuiation of growth^ and he thought, further, that a corn^ 
pensation of growth could be shown to exist between 
production of tubers and flowers on the potato plant. He 
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reasoned that by the prevention of the development of the 
tubers the j^nt might be made to l^oom. An early sort of 
potato was selected, one which rarely or never set flowers, and 
the shoots were potted with the eartti well heaped up into a 
mound around the end of the shoot. When growth was well 
started, the soil was washed avray from the shoot and the upper 
part of the roots, so that the plant was only connected with the 
soil by the roots. The tubers were prevented from growing, 
and numbers of flowers were formed. This result he also looked 
upon as indicating a compensation of growth between the 
flowers and tubers. 

While we recognise Knight^s experiments as of great im¬ 
portance, yet he erred in his interpretation of the results of this 
supposed correlation between the tubers and flowers, as 
Vdehting (1887, 1895) has shown. By repeating Knight’s ex¬ 
periment, and also by growing shoots so that tuMrs would be 
prevented from developing, while at the same time the roots 
would be protected, flowers were obtained in the first case, 
while they were not in the second; so that the compensation 
of growtii, or correlation of growth, here exists between the 
vegetative portion of the plant and the flowers, instead of 
between the production of tubers and flowers, as Knight 
supposed. 

The theory of metamorphosis as expressed by Goethe and A. 
Braun, and applied to to the leaf, regarded the leaf as a concept 
or idea* As Goebel points out, Braun did not look upon any 
one form as the typical one, which through transformation had 
developed the various leaf forms; but each one represented a 
Wave in the march of the succe^ive billows of a metamorphosis, 
the shoot manifesting successive repetitions or renewals of 
growth each season, presenting in order the ** niederbliitter, 
laublatter, hochbl alter, Welch blatter, blumenblatter, staub- 
bliitter, fruchtblatter.'’ Though it had been since suggested 
from time to lime, as Goebel remarks, that the foliage leaf must 
be regarded as the original one from which all the other forms 
had arisen (at that time Goebel did not think this the correct 
view). No research, he says, had been carried on, not even in 
a single case, to determine this point. Goebel plainly showed, 
in the case of Pntnus padus, that axillary buas, which under 
normal conditions were formed one year with several bud 
scales, could be made by artificial treatment to develop during 
the first year. This he accomplished by removing all the leaves 
from small trees in April, and in some cases also cutting away 
the terminal shoot. In these cases the axillary shoots, instead 
of developing buds which remained dormant for one year, as in 
normal cases, at once began to grow and developed well-formed 
shoots. Instead of the usual number of bud scales, there were 
first two stipule-like outgrowths, and then fully expanded leaves 
were formed ; so that in this case, he says, the metamorphosis of 
the leaf to bud scales was prevented. For this relation of bud 
scales to foliage leaves, Goepel proposed the term “ correlation 
of growth. ” In the case of Vicia /aha, removal of the lamina 
of the leaf of seedlings, when it was very young, caused the 
stipules to attain a large size, and to perform the function of 
the assimilating leaf. He points out tlwt experimentation aids 
us in interpreting certain morphological phenomena which 
otherwise might remain obscure. He cites the occasional 
occurrence (“ Moquin-Tandon") in the open of enloijjed 
stipules of this plant, which his experiment aids in interpreting. 
In the case of hithyrus aphaca, the stipules arc large and leaf- 
Uke, while the part which corresponds to the Uimina of the leaf 
is in the form of a tendril, the correlation processes here having 
brought about the enlargement uf the stipules as the lamina of 
the leaf became adapted t|f;lsnotheE function. Kronfeld repeated 
some of Goebers experinibtits, obtaining the same results, and 
extended them to other plants {/Hrus mams and Pisum scUientm), 
while negative results attended some other experiments. Hilde¬ 
brand, in some experiments on seedlings and cuttings, found 
that external Infiuences affected the leaves, and in some cases, 
where ihd cotyledons were cut, foliage leaves appeared in place 
of the usual oud scales, la OxaHs rwAs/ 4 i, removal or the 
foliage leaf, which appears afler the cotyledom, caused the first 
of the bulb scales, which normally appear fo4oWiog the foliage 
leaf, to expand into a foliagie lea^* 

In some experiments on f|he influence of light on the form of 
the leaves, Goebel has olnafoed some intms^ Vesulta V\mt% 
of Campanula rotundt/oHaMs^ used. In tiris apeefes the lower 
leaves are perioied and poiscM hrosdly-ekpSrtdTOy h^ri-shape^ 
laminse. while die upper are narroW and' 'mmCji W^th in- 
tergradtng forms. Aanfo fo dHfetent stages 
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plftped in a poorly lighted room. Young plants which had only 
the round leaves, under these conditions continued to develop 
only this form of leaf, while older plants which had both kinds 
of leaves when the experiment was started, now developed on 
the new growth of the shoot the round-leaved form. in the 
case of plants on which the flower shoot had already developed, 
side shoots with the r^nd leaves were formed. 

Excluding the possibility of other conditions having an in¬ 
fluence here, the changes in the form of the leaves have been 
shown to be due to a varying intensity of light. The situation 
of the plants in the open favour this view, since the leaves 
near the ground in these places are not so well lighted as 
the leaves higher up on the stem. In this case the effect of 
dampness is not taken into account by the experimenter, and 
since dampness does have an influence on the sixe of the leaf, it 
would seem that it might be at least One of the factors here. 
An attempt was now made to prevent the development of the 
round leaves on the young seedlings. For this purpose the 

f ilanU were kept under the influence of strong and continuous 
ighting. The round leaves were nevertheless developed in the 
earlv^ stage, an indication that this form of the leaf on the 
seedling has become flxed and is hereditary. 

Ilering found that enclosing the larger cotyledon of strepto- 
carpus in a plaster cast so as to check the growth, the smaller 
and usually fugacious one grew to the size of the large one, pro¬ 
vided the experiment was started before the small one was too 
old. Amputation of the large cotyledon gave the same 
results. 

Other experimenters have directed their attention to the 
effect of light and gravity on the arrangement of the leaves on 
the stem, as well as to the effect of light on the length of the 
petiole and breadth of the lamina. Amoi^ these may be men¬ 
tioned the work of Weisse, Rosenvinge, and others. 

Goebel has shown experimentally that dampness is also one 
of the external influences which can change the character of 
xerophyllous leaves. A New Zealand species of Veronica of 
xerophyllous habit and scaly appressed leaves, in the seedling 
stage has spreading leaves with a broad lamina. Older plants 
can be forced into this condition in which the leaves are ex- 
panded, by growing them in a moist vessel. Gain, Askehasy, 
and others have shown that dampness or dryness has an im- 
porunt influence in determining the character of the leaves. 

The results of the experiments in showing the relation of the | 
leaf to the bud scales, Goebel regards as evidence that the 
foliage leaf is the original form of the two, and that the bud 
scale is a modification of it. 

Treub conducted some interesting experiments for the purpose 
of determining the homology of the pappus of the Com^^osiUe. 

Gall-insects were employed to stimulate the pappus of 
Jkti^racUtfff umbei^aium^ and it was made to grow into a normal 
calyx with five lobes. A recent letter from Prof. Treub states 
that he later repeated these experiments with other species of 
Compositee with like results, but the work was not published. 
Kny found, in seedlings and cuttings which he exi^riniented 
with, that while there was still stored food available for the 


roots and shoots^ there was little if any dei^ndence of one upon 
the other. Hering comes to somewhat different conclusions as 
a result of bis experiments, finding that in some cases there was 
a slight increase of growth, while in others growth of the one 
was reciprocally retarded when either the other was checked in 
development. Numerous cases of horticultural practice in pol¬ 
lination of fruits shows that the form and sise of the fVuit, and 
of tht; adjacent parts, as well as the longer or shorter period of 
existence of the floral envelopes, can be influenced 
pollination. 

The investigations carried on by Klebs In the conjugation of 
SF^fOg^ra auf^est how experimentation of this kind may be 
utilise to determine qijfestiona which in special cases canubt be 
arrived ttt easily by dir^ Investigation' It threads of 

which are ret^y for eonjnation are brought into a 
6‘S^i^rcant* sohition of agar-agar, m such a way tW nearly 
Mrailel threads tin at e varying dlatanqein their windings, where 
thay within'limits, the conju^tipn tubes are de- 
velopad apd the ^gospbres am formed. where the threads lie 
^ a diatance f9r the inihienpet to he exerted* the cells 

fMile, and no conjugation tnbes are developed. If now 
is be broui^t into a nutribht solution, the celts Which 
whij9 In remain, sterile jgmw and develop into new 

f^s. tbiiy pn the vagatldlve. thoagh th^ are fully 
t ieaual funcUon* $tra«bnrg«r ha« nut 
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that this may be taken as excluding the possibility of there being 
a reducing division of the chromosomes during the maturing of 
the sexual cells, a process which takes place in animals, and that 
the behaviour of Spirogyra in this respect agrees srith what is 
l^own to take place in the higher plants, viz. that the reduction 
process is not one which is concerned in the maturity of the 
gametes. The same could be said of Polyphagus, in which 
Nowakowski found that before the zygospore was completely 
formed the protoplasm moved ottt and formed a new sporangium. 

In Proicsiphon botryoides Klebs was also able to compel the 
parthenogenetic development of the motile gametes, and the 
same thing was observed in the use of the gametes of Ulothrix. 
If we are justified in interpreting this phenomenon as Stras- 
burger suggests, the evidence which Kaclborski gives afi a 
result of his experiments with Basidiobohis ranof'um would sup¬ 
port the idea that there is no reducing division in the chromo¬ 
somes before the formation of the nuclei of the gametes. J^aci- 
borski found that the young zy^spores of this species, id old 
nutrient medium where the fusion of the plasma contents had 
taken place, but before the nuclei had fusecl, if they were j>)aced 
in a fresh nutrient medium the fusion of the nuclei was pre¬ 
vented, and vegetative growth took place, forming a hypha 
which possessed two nuclei—the paternal one and the maternal 
one. Kaciborski interprets Eidam’s study of the nuclear division 
prior to the copulation of the gametes os showing that the 
reducing division takes place here as in the maturation of the 
sexual cells of animals, and looks upon the premature germina^ 
tion of the zygospore as showing that a pateroial and maternal 
nucleus possesses the full peculiarities of a normal vegetative 
one. However, we are not justified in claiming a reducing 
division for the nuclei preceding the formation of the gametes in 
Basidiobolus from the work of Kidam, since he was not able to 
obtain sufficiently clear figures of the division to determine defi¬ 
nitely how many divisions took place, to iay^othing of the lack 
of definite information as to the number c^ielsromosomes. ^ Fair- 
child has recently studied more carefully the nuclear division, 
but, on account of the targe number of the chromosomes, was 
not able to determine whether a reduction takes place. He 
points out, as others have done, the similarity in the process of 
the formation of the conjugating cells of Basidiobolus and 
Mougeotia among the Mesocarpccc, and to these there might be 
added the case of Sirogonium, in which the paternal cell just 
prior to copulation undergoes division. The division of the 
copulation cells In Basidiobolus, Mougeotia, Sirogbnium, &c., 
su^^st at least some sort of preparatory act; but whether this 
is Tor the purpose of a quantitative reduction of the kinoplasm, 
as Strasburger thinks sometimes takes place, or is a real reduc¬ 
tion in the number of the chromosomes, must be determined by 
further study, so that the bearings of these experiments on the 
question of a reducing division must for the time be held in 
reserve. 

One of the very interesting fields for experimenial investi¬ 
gation U that upon the correlation processes which govern 
morphology of the sporophylls (stamens and pistils) of the 
I Spermatopiyta. One of the controlling influences seems to be 
I that of nutrition, and in this respect there is some comparison 
to be made with the correlative processes which govern the 
determination of sex in plants. Among the ferns and some 
others of the PieridophyU a number of experiroents ha^■e been 
carried on by Prantl, Bauke, Heim, Buchtien and others to 
determine the conditions which influence the development of 
antbaridia and archegonia. Prantl found that on the prothallia 
of the ferns grown in solutions lacking nitrogen there was no 
meristem, ana consequently no archegonia, while antheridia were 
developed | but if the prothallia were changed to solutions con- 
Caintng nitrogen, meristem and archegonia were developed. All 
the exMrunents agree in respect to nutrition; with scanty nutrition 
antheridia only were developed, while with abundant nqtriment 
archatonia were also devclopt^. Helm studied the influence 
of light, and found that fern prothallia grow best with light of 
20 to ac per cent. Exclusion of the ulmt^violct rays does not 
afliect the development of the sexual ovgaits. He argues from 
thja that the ultra-violet rays are not concerned in the elabora¬ 
tion 0f the material for flower production,'as Sachs as suggested. 

In yellow light the prothallia grew little in breadth % they also 
grew upward, so that , few c? the thieoids could reach the 
subiltiMagm. Antheridia were here very numerous. After seven ' 
moAihl these prothallia were changed to normal light, and in. 
four hkOfttbs anWwards archegonia were developed. 

Ahttopg ’the alg£ Klebs mu experimented especially with 
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(tuch tpwies as V, r^ns and V. omithMephala, 
whc^lre the mitheridiii and oogonla are developed near e^h 

OB the same thread* With weak light, especially 
artifidal light, the oogonium begins drst to degenerate. He 
never aucdeeded In suppressing the antheridia and at the same 
time to produce oogonia. 

High temperature, low air pressure or weak light, lend to 
suppress the oogonia, and at the same time the antheridia may 
iUcresM So that the number in a group is quite Urge, while the 
oogonium degenerates or develops vegetaiively. Ktebs con¬ 
cludes trom his experiments that the causes which lie at the 
bottom cd the origin of sex in Vouchtria^ as in other organisms, 
are shrouded in the deepest mystery. 

In the higher pUnts a number of experiments have been 
carried on (or the purpose of learning the conditions which 
govern the production of staminate and pistilUte flowers, or in 
other words the two kinds of sportmhylls. P>om numerous em¬ 
pirical observations on dioecious Sjfwrmatophyta, the inferei^ 
IMS generally been drawn that nutrition bears an important re¬ 
lation to the development of the staminate and pistillate flowers ; 
that scanty nutrition produces a preponderance of staminate 
plants, while an abundance of nutrition produces a preponder¬ 
ance of j^tillate plants. For a period covering three decades 
several investigators have dealt with this question experiment¬ 
ally, notably K. Muller, Haberlandt, and Hoffmann* These 
experiments in general give some support to the inferences from 
observation, yet the results indicate that other influences are 
also at work, jhr the ratios of preponderance either way are not 
large enough to argue for this influence alone. In a majority of 
cases thick sowini^, which in reality correspond to scanty nutri¬ 
tion, tend to produce staminate plants; while thin sowings tend 
to produce pistillate plants. In the case of the hemp (Cannahu 
siUwa)^ Honmaun fwnd that these conditions had practically no 
influence. He that the character of each may have 

been fixed during the development of the seed, or even that k 
may be due to or early fecundation. 

In monoecious plants it has often been ob^rved that pistillate 
Howerschange to staminate ones and vke versdy and in dioecious 
plants piatilTate ones sometimes are observed to change to 
staminate ones (the hemp for example, sec Nagel, 1879). K* 
Muller states that by scanty nutrition the pistillate fiowers of 
Zeamays can be reduced to staminate ones. 

Among the pines what arc called androgynous cones have 
tn some mstances been observed. In Pinus rigida^nd P, ihun- j 

for example, they occur (Masters). Natsuda has dc- | 
scribed in the case of Pinm dknsijiora of Japan, pistillate and | 
androgynous flowers which developed in place of the staminate 1 
flowers, and conversely staminate and androgynous flowers in 
place of pistillate ones, Fujii has observed that where the pis- 
tillate or androgynous flowers of iHnm densijlora occur in place 
of the staminate ones, they are usually limited to the long shoot# 
which are developed from the short ones of the previous year. 
The proximity of those transformed short shoots (Kurztrieb) to 
injuries of the long ones, suggested that the cutting away of the 
long ones might induce ific short ones to develop into long ones, 
and the flowers which were in the position for staminate ones to 
become pistillate, 

Fujii says, “In fact, the injuries producing such effect are 
frequently given by Japanese gardeners to the shoots of the year 
of Pinus densijiora in their operations of annual pollarding. 
But the *Langtrieb’ which is transformed from a ‘Kurztrieb* 
of the lost year does not necessarily bear female of hermaphro¬ 
dite flowers in the positions of male flowers.^’ To determine 
the influence of pollarding of the #hoots he carried on experi¬ 
ments on this pine in the spring of 1895. He pollardeo the 
shoots, so that, as he terms it, to induce the nourisKment to be 
employtxi in the development of the flowers and short shoots 
near the seat of inju^. In other cases one or two shoots 
were preserved while, all the adjacent shoots of last 
year*s growth at the top of the branch were removedi 
sod, further, both of these processes were combined. Out of the 
forty-five branches ex|>erimented on, and on which there we#c 
BO signs of preriouB injury, there were nine pistilUte or andrp- 
^ous flowers in place of staminate ones; in twenty-oii^ 
hf-anches with signs of previous injury, five were transform^^ 
while in 23S3 not experimented on, ana with no signs of previoog 
ihjury, only seven were transformed. Such abnormal flower#, 
then, are due largely to the injuries upon the adjacent shoot#^ 
and, Fujii thiokSi l^ely to the increased amount of nourish¬ 
ment wjnkdi U conveyed to them as a result of this. 
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From the experiments thus far conducted upon thedetermina- 
tion of sex in plants or upon the determination of Sthminate or 
pistillate members of the flower, nutrition has at least some in¬ 
fluence in building up the nourishing tissue for the two different 
organs or memlMrs, This can in part be explained on the 
ground that antheridia and staminate members of the plant are 
inore or leas short-lived in comparison with the archegonia and 
pistillate members, the latter requiring more bulk of tissue to 
serve the purpose of protection and nourisnment to the egg and 
embryo. It is thus evident that while some progress has been 
made in the study of this question, we are far from a solution of 
it. Experiment has proceeded largely from a single standpoint, 
vis. that of the influence of nutrition. Other factors should be 
taken into consideration, for there are evidently other external 
influences and internal forces which play an important r^/e, as 
well as certain correlation processes perhaps connected with the 
osmotic activities of the cell sap. 

The relation of the parts of the flower to the foliage leaves in 
a subject'"which has from time to lime called forth discussion. 
That they are but modifications of the foliage leaf, or con¬ 
stituents of the leaf concept, is the contention of the xnetfl* 
morphosis theory, and that the so-called sporophylb are modi¬ 
fied foliage leaves is accepted with little hesitation by nearly all 
botanists, though it would he very difficult, It .seems to me, for 
any one to present any very strong argument from a phylo¬ 
genetic standpoint in favour of the foliage leaf being the primary 
mrm in its evolution on the sporophyte, and that the sporophyfl 
is A modern adaptation of the foliage leaf. Numerous cases arc 
known of intermediate forms between sporophylls and foliage 
leaves both in the Spermalophyta and Pteridophyta. These are 
sometimes regarded as showing reversion, or indicating atavism, 
or in the case of some of the ferns as being contracted and 
partially fertile conditions of the foliage leaf. There has been a 
great deal of speculation regarding Hiese interesting abnormal 
forms, but very little experimentation to determine the causes 
or conditions which govern the processes. 

In 1894 I succeeded in producing a large series of these inter¬ 
mediate forms in the sensitive fern {Oncclea sensibiih). The 
experiments were carried on at the time for the especial purpose 
of determining whether in this species the partially developed 
sporophyll could be made to change to a foliage leaf, and yei 
possess characters which would identify it as a transformed 
sporophyll. The experiments were carried on where there 
were a large number of the fern plants. When the first 
foliage leaves were about 25 cm. high, they were cm 
away (about the middle of May). The second crop of 
foliage leaves was also cut away when they were about the 
same height during the month of June. During July, at the 
time that the uninjured ferns were developing the normal sporo¬ 
phylls, those which were experimented upon presented a large 
series of gradations between the normal sporophyll and fully 
expanded foliage leaves. Among these examples there are all 
intermediate stages from sporophylls which show veiy slight 
expansions of the distal portion of the sporophyll, and the distal 
portions of the pinnae, until we reach forms which it is very 
difficult to distinguish from the normal foliage leaf. Accom¬ 
panying these changes are all stages in the sterilisation of the 
Sporangia (and the formation of prothalloid growths), on the 
more broadly expanded sporophylls there being only faint 
evidences of the indusia. 

The following year (1895) similar experiments were carried on 
with the ostrich fern struthkpurh)^ and similar results 

were obtained. At the time that these experiments were 
conducted, t was unaware of the experiments performed by 
Goebel on the ostrich fern, The results he reached were the 
same; the sporophyll was more or less completely transformed 
to a foliage leaf. Goebel regards this as the result of the 
correlation process, and looks upon it (ts ifidioating that the 
Sporophyll IS a transformed foliage leaf, that the experi¬ 
ment proves the reality Here of the modification which was 
suggested in the theory of meiamorphoris, and thus the fbliage 
le^s looked upon by him as the primary form, .pother inter¬ 
pretation has been given to those results, ids* that they 
tuengthen the v»W that the sporophyll, from a ^Aylogenetic 
sfandjpdint, is primary, whiElc tbe fol%eleaf Is secondaijr. What 
one mterpTeut as a reverritm* another «s indicating a 

mode of proc^eis in the steriHsation of po^tialjkyvspQrogenous 
iisstte, and Its eOnverslon into, ammiintmry tSs#ue^ is pethaps 
rather to be ekjflalned bjf the adaptive enaljptm of the aorre- 
laiive proOssses existing between ihe abd’ frtfldrig 
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portiond Off the plant which h inherited from earlier times, 
lather when spore-prorluclion appears on the sporophyte cuuld 
this process be looked upon ns a reversion to the primary office 
of the aporophyte, so that in spore-product ioti of the higher 
plants we may have a constantly recurring reversion to a 
proce^ which in the remote past was the sole function 
of this phase of the plant. In this way might be ex¬ 
plained * those cases where S{x>rangia occur on the normal 
foliage leaf of Botrychium, and some peculiar cases which 
I have observed in Osmutuia cinnamcmea. In some of 
the examples of this species it would appear that growth 
of the leaf was marked by three different periods even after the 
fundament was outlined ; the 6rst, a vegetative ; second, a spore- 
producing ; and third, a vegetalive again ; for the basal portions 
of the leaf are expanded, the middle ^x)rtions s(xire-bearing, the 
passage into the middle portions being gradual, so that many 
s|7orangia are on the margins of quite well-devclo])cd pinna;. 
These gradations of the basal part of the leaf, and their relation 
to the expanded vegetative basal portion, showing that the 
transition here has been from partially formed foliage leaf to 
spoToph)]! after the fundament w'os established, and later the 
increments of the vegemiive part from the middle towards the 
terminal portion, shown by the more and more expanded con¬ 
dition of the lamina and decrea.sing sporangia, indicate that 
vegetative forces are again in the ascendency. This suggests 
how unstable is the poise between the vegetative leaf and 
sporophyll in structure and function in the case of this species. 

For two succes,sive years I have endeavoured by experiment tti 
produce this transformation in Osmunda dnnamomnay but thu.s 
far without sufficiently marked results. The stem of the plant 
is stout, and this, together with the bases of the leaves closely 
overlapping, contain considerable amounts of stored nutriment 
which make it difficult to produce the results by simply cutting 
off the foliage leaves. The fact that these transformations are 
known to occur where /ire has overspread the ground, and, a.s I 
have observed, where the logging in the woods seriously injured 
the stools of the plant, it would seem that deeper-seated injuries 
than the mere removal of foliage leaves wnuld he required to 
produce the transformation in this species. It may lie that .such 
injury as results from fire or the severe crushing of the stools of 
the plant would be sufficient to disturb the equilibrium which 
exisie<l at the time, that the action of the correlative forces i.s 
changed thereby, and there would be a tendency for the 
jMirtially develoi>ed foliage leaves to form sporangia, then when 
growth has proceeded for a lime this balance is again changed. 

The vtheoiy that the foliage leaves of the sporiiphyie have 
been flerived by a process of fiterilisation, and that the trans¬ 
formation of sporophylls to foU^e leaves, in an individual, 
indicates the mode of progress in this sierilisaiion, does not 
necessarily involve the idea that the sporophyll of any of the 
ferns, as they now exist, w'as the primary form of ihc leaf in that 
species; and that by sterilisation of some of the sporophylls, 
the present dimorphic form of the leaves was brought about. 
The process of the evolution of the leaf has probab^ been a 
gradual one, and extends back to some ancestral form now 
totally unknown. One might differ from Trof. Bower ; the 
examples selected by him to illustrate the course of progress 
from a simple and slightly differentiated sporophyte to that 
exliibited in the various groups of the Vteridophyia. But it 
seems to me that he is right in so far os his contention for the 
evolution of vegetative and assimilatory members of the sporo- 
pHyte, can be illust rated by a com prison of the different degrees 
of compiexUy represented by it in different groups, and that this 
iUustra^ the mode of progress, as he terms it, in the sterilisa- 
tiem of potential sporogenous tissue. 

this point it appears that Prof. Bower has been unjustly 
critW^. Tpo foi^s selected to illusitate his theory were 
chosen not tt^^represent^ anoestral forms, Or direct phylogenetic 
Hn^, but the purpose of illustrating the gradual 

traniiferttnce of spore-^ewing tissue from a central to a 
periph^ position^ and the gradual eruption and separation of 
areaa« with the final sterilisation of some of these 

ouliroWihsi*: 

To mahriain in pbylt»eny the sporoftibyll Is a transformed 
fotlage ‘iMi ^i^ld necess&ite the predimlon of ancestral 
loBage leaves, and that hi the case of these 

so Aw present 

^e orij^ated what Bower 
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calls the gradual elaboration of the zycole. All through the 
Bryophyta wherever a sporophyte is developed, spore production 
cpnsla*'*iy recuro in each cycle of the development, and yet 
there is no indication of any foliar organs on the sporophyte. 
The simplest forms of the sporophyte con lain no assiniilatory 
tissue, but in the more complex forms sssimilatorV tissue is 
developed to some extent, showing that the correlative forces 
which formerly were so balanced as to confine the vegetative 
growth to the garnetophyte and fruiting to the sporo^yte, are 
later changing so that vegetative growth and assimilation are 
being transferred to the sporophyte, while the latter still retains 
the function of spore production, though postponed in the 
ontogeny of the plant. 

If we cannot accept some such theory for the origin of 
sporophylls and foliage leaves, by gradual changes in potential 
sporogenous tissue, somewhat on the lines indicated by Bower, 
it seems to me it would be necessary, as already suggeAt^^d^ 
predicate an ancestral form for the Pteridophyte in which spore 
production was absent. That is, spore prcaluciion in the 
sporophyte of ancestral forms of the Pteridophyia may never 
have existed in the early period of its evolution, and spore 
production may have been a later development. But this, 
judging from the evidence which we have, is improbable, since 
the gametophyle alone would then be concerned in transmitting 
hereditary characters, unless (he sporophyte through a long 
period developed the garnet ophyte stage through apospory. 
nower says, in taking issue with Goebel’s statement that the 
experiments on Ottoc/ea inove lhe«porophy!l(o be a transformed 
loiiage leaf: “I assert, on the other hand, that this is not 
proved, and that a good ca^ie could be made our for priority of 
the sporophyte; in which event the conclusion would need to 
be inverted, the foliage leaf would be looked upon as Ai. 
sterilised .sporophyll. This would be perfectly consistent with 
the correlation demonstrated by Prof, Goebel's experiments, as . 
also with the intercalation of a vegetative phase between ihe 
zygote and the production of spores,” In another place he says : 
“To me, whether we lake such simple cases as the Lycopods or 
the more complex case of the FilloWix', the sporangium is not 
a gift showered by a Iwuntiful Providence upon pre-existent 
foliage leaves : the sporangium, like other parts, must be looked 
upon from the point of view of descent : its production in the 
individual or in the race may Iw deferred, owing to the inter¬ 
calation of n vegetative phase, as above explained j while, in- 
certain cases at least, we pro!>ably see in the foliage leaf 
the result of the sterilisation o( sporophylls. If this be so, 
much may be then said in favour of the view that the appearance 
of sporangia upon the later formed leaves of the individual is a 
reverrinn to a more ancient type rather than a metamorphods of 
a prf^gressivc order.” 

As I have endeavoured to point out in another place, if a 
disturbance of these correlative proces.ses results in the trans¬ 
ference, of sporophyllary organs to vegetative ones on the 
sporophyte, why should there not be a similar influence 
brought to bear on the sporophyte. when the same function 
resides solely in the game!ophyte, and n disturbing element of 
this kind is introduced? To me there are convincing grounds 
for believing that this influence was a very potent-“I hough not 
the only—one in the early evolution of spt>rophytic assiniilatory 
organs. B)[ this I do not mean that in the Bryophyta, for 
example^ injury to the gametophyle would nnw produce distinct 
vegetative organs on the sporophyte, which would tend to 
mA.e it independent of the gametophyte. But that in the 
bryophyte-Uke ancestors of the pteridophytes an influence of. 
this kind did actually take place, appears to me reasonable. 

**ln the gradual passage from an aquatic life, for whkh the 
gametoi^yte was letter suited, to a terrestrial existeirce for 
which It was unadapted, a disturbance of the correlative pro¬ 
cesses was introduced. This would not only assist in the 
stcrilicatton of some of the smrogenous tissue, which was taking 
plac^ btit there would also be a tendency to force this function 
on some of the sterilised portions of the sporophyte, and to 
er^pan^/lhem into organs better adapted to this office. As 
enJptkms in the mass of sporogenous tissue took place, and 
sporc^ytls were evolved,’ this would be accompanied by the 
traimi^hee of the asslmilatory function of the gametophyte to 
these sporophylls.*' 

Because sporophytic vegetation W more suited to dry land 
condiridhs than the gametophytic vegetatioi^ it has eome to be 
land areas, . jt^eeause the sporophyte 
in me Pteridophyta and Spematophypi leada an Independent 
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^xi^eDCe from the gainetot^yte, it must possess assimilatory 
tiiittae of its own, and this is necessarily developed first in the 
ontogeny; but it does not necessarily follow, therefore, that the 
'foliage le^ was the primary organ in the phylogeny of the 
aporophyte* The provision for the development of a large 
nantbl^ of spores in the ihallophytes, so that many may perish 
and still some remain to perpetuate the race, is laid hold on hy 
the bryophytes, where the mass of spore-bearing cells increases 
and becontes more stable, fur purposes of the greatest im^ 
portance, Instead of perishing, some of the sporogenous tissue 
forms proteeting envelopes, then supporting and conducting 
tissue, and finidly in the pterklophytcs and spermatophytes 
nutritive and assimilatory structures are developed. Nature is 
prodigal in the production of initial elementary structures and 
organs* But while making abundant provision for the life of 
the organism through the favoured few, she has learned to turn 
ah increasing numl^r of the unfavoured ones to good account. 
Acted upon by external agents and by internal forces, and a 
changing environment, advance is made, step by step, to higher, 
more stable, and prolonged periods. 

While we have not yet solved any one of these problems, the 
Insults of experimental morphology are sufficient to indicate the 
great importance of the subject and the need of fuller data from 
A much larger number of plants. If thus far the results of ex¬ 
periments have not been in all cases sufficient to overthrow the 
previous notions entertained touching the subjects involved, they 
At least show thftt there are good grounds for new thoughts and 
new interpretations, or for the amendment of the existing 
theories. While there is not time for detailing even briefly 
another line of experiment, viz. that upon leaf arrangement, I 
ntight simply call attention to the importance of the experiments 
conducted by Schumann and Weisse from the standpoint of 
iSchwendener’s mechanical theory of leaf arrangement. Weisse 
shows that the validity of the so-called theory of the spiral 
arrangement of the leaves on the axis may be questioned, and 
that there are good grounds for the opening of the discussion 
Again. It Seems to me, therefore, that the final judgment upon 
either side of all these questions cannot now be given. It is for 
the j>urpose of bringing fresh to the minds of the working 
botanists the importance of the experimental method in dealing 
with these problems of nature, that this discussion is presented as 
a short contribution to the subject of experimental morphology 
of plants. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. —Sir Archibald Geikie has been appointed the 
Komancs Lecturer for 1898. 

The Delegates of the Common University Fund have ap¬ 
pointed Mr. William John Smith Jerome Lecturer in Medical 
Pharmacology and Materia Medica for the years 1898-99. 

Camdridgk.— Mr. J. H. Grace, bracketed second wrangler 
3895, has been elected to aiellowship at Peterhouse. 

Mr. S. F. Harnier, Superintendent of the Museum of 
Zoology, has been approve for the degree of Doctor of 
Science- 

Mr. H. K. Anderson, Demonstrator of Physiology, hag 
been elected to a Drosier Fellowship at Gonville and Caius 
College, 

Dr, A. A. Kanthack, of St. John’s College, has been elected 
to the Prpfossorghip of Pathology, in the place of the late Prof,' 
C. S. Bfiy. 

The university Lectureship in Midwifery is vacant by the 
resignation of Mr. £. H. Douty. Applications for appointment 
are to be sent to the Vice-Chancellor by November 15. 

The General Board of Studies have issued a report in which 
the^ propose that the time-honoured examination in Paley^s 

Evidences'* shall be discontinued, and that candidates foit 
honours shall in the previous Examination be required to pass 
mBnglish, French, or (Serman, and also in MechanicB, Physics^ 
or Logic. The report is likely to be keenly discussed, 

The State Medicine Syndicate report that In the present yemr 
oeventy candidates have offered themselves for examination in 
Sanitary Science, and that thirty-four were approved and re- 
eei^ the University diploma in Public Health. 

The nf MtA. Is to be conferred on Mr. 

C. MmishaU, in Pbarmacolcgy to the Downing 

Professor of Medicine. 
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Among the new Fellows elected, at St. John’s College on 
November are Mr. W. McDot^U, First Class Natural 
Sciences Tripos, 1892-94. and Mr. T. J. I’A. Bromwich, 
Senior Wrangler 1895, First Class Division I. Mathematical 
Trijios Part 11 ., 1896, 

It is announced that Mr, Jonathan Hutchinson. F.R,S., has 
signified his desire to found an educational museum at Selby, 
his native town. 

In connection with North Dakota Agricultural College and 
Station a new chemical laboratory is in course of construction, 
lu esiimaied cost will be about 5000/. 

Dr. Mollibr, of Gottingen, has been appointed professor of 
mechanical engineering in the Technological Institute at 
Dresden. 

Science states that the U.S. Geological Survey has practically 
completed the distribution of the Educational Series of Rocks, 
)75 sets »f 156 specimens each having been sent out during the 
past summer to universities, colleges and technical institutions 
m the United States. There remains a small number of incom¬ 
plete sets, which will be placed in certain smaller colleges. The 
Educational .Series were prepared by the Survey with much care, 
for the purpose of aiding students in acquiring a general and 
special knowledge of rocks, and promoting the study of 
geology. 

The Clerk to the Drapers’ Company has informed the 
Registrar of the University College of North Wales, Bangor, 
that the Company will modify, in the yense suggested by the 
College, the conditions attached to their grant of 1000/. towards 
stocking and equipping the College farm. The grant is there¬ 
fore now made conaiiionally upon a further sum of 3000/, being 
raised towards the same purpose before the end of the present 
session. It has been arranged that students pursuing the 
ordinary agricultural course at the College shall in future reside 
for a part of that course in the immediate neighbourhood of the 
farm, and thus get the benefit of practical training, side by side 
with the theoretical instruction. The College enters upon its 
tenancy of Lledwigan this week. 


SCIENTIFIC SERIALS. 

Thb current number (July) of the Monthly Weather Review 
(Washington) contains a tJaper on the observation oL^halo 
phenomena. This is a translation of a reprint of an article by^the 
Rev. K. Schips in the Year-book of the Natural History Associa¬ 
tion, a copy of which we have received. A committee has been 
formed in Germany for the study of halos, and a request is made 
for the regular observation of these phenomena, as it. appears 
that the subject of meteorological optics receives no great atten¬ 
tion, except in Japan. The paper will be found instructive to 
both observers and students.—The equations of hydrodynamics 
in a form suitable for application to problems connected with the 
movements of the earth’s atmosphere, by J. Cottier. This con¬ 
tribution is of much importance to those who are studying the 
fondamental problem of meteorology. Mr. Cottier, who was a 
student of brilliant promise, unfortunately died on August 17.^ 
Rain gushes in thunderstorms, by the editor (Prof, Cleveland 
Abbe). Sever^ plausible explanations of this phenomenon have 
been put forward from time to time, but have been rejected as 
erroneous. It is at present on open question wheth^ the 
gushes of ndn bring about ^he formation of lightning, ,^ vice 
versds Several suggestions are made by the editor, wmch 'te- 
quire to be tested by forthcr Experiment. ^Among variowe other 
there is an interesting one,*«ntitB^ ** Kitesal: the Chicago 
Conference, August 1893. This metW #iEbwmng inform* 
Rtion relarihg to the upM air is da^y becondhsf pcypulaf, 
and seems likely to lean to uteftil re^tk 

BotUtHn^ cUUa Society Sitsil^^ca 2 , 

i§97.“^On an old me«twUd seismomdW ' by A. 

CnvaJH, by G. Agam«mtoftc.---GcoItigipa? on the 

FierentuM earthquake of May tS, W An 

abstract of a memoii pubiym in the Asinoiir'vol the Central 
Mefoorctoical 0 &e.^Nbcei of eatt^iutkea in 11% 

Mng tjhenmthguirtce of $i% sSd ^ 

and eactiiquakes of uhiknown but, oh 

February 7, two on Febniary 13, and two oh F 4 lariii% tS- 
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SOeiMTIBS AND ACADEMIES. 

CtiMBRlDOB. 

Philoaophlcal Society, October 25,—Mr. F. Darwin, 
President, in the chair*—^The following elections were made : 
President—Mr. F. Darwin. Vice-Presidents—Prof. Newton, 
Prof. J. J. Thomson, Mr. Larmor. Treasurer—Mr. Olase- 
l>rook. Secretaries—Mr. Newall, Mr. Bateson, Mr. Baker. 
New Members of Council—-Mr. Marker, Mr. Hutchinson, Prof. 
Livdng, Mr. Skinner,—The following communications were 
made : Electrical oscillations in wires, by Mr. H. C. Pock- 
iington. In this paper are discussed some problems relating to 
electrical oscillations about wires made of perfectly conducting 
material and of circular cross-section. The iir$l step is to hnd 
an expression for the electrical forces which satisfies the space 
differential equations, and gives infinite values for the forces 
near the wires. It is then shown that the arbitrary function 
contained in that expression can be so chosen as to make the 
value of the component of the electric force tan^tial to the sur¬ 
face of the wire vanish if small quantilies of the first order be 
neglected. The value of this arbitrary function is found in the 
case of a circular wire, and equations are found for the period 
of oscillation and the decrement of the oscillation- These equa¬ 
tions are solved in the cose when the wire is so thin that it is 
permissible to neglect not only its radius in comparison with 
the circle, but even the square of the reciprocal of the logarithm 
of i s radius in comparison with unity. In this case the altera¬ 
tion in period and tne clamping depend on the logarithm of the 
ratio of the ra4]ii of the wire and the circle. Asa corollary, the 
problem of the resonance of a complete circular resonator is 
discussed. It is found that when accurately tuned, the magni¬ 
tude of the current induced is independent of the thickness of 
the wire, and that the thinner the wire the more sensitive it is 
to accuracy of tuning. The case of waves propagated along a 
helical wire is next considered, a general equation being found 
in which small quantities are neglected. The case when the 
reciprocal of the radius of the wire can be neglected is discussed 
in detail. For this cose it is found that when the period 
is not great, there are two velocities of propagation pos¬ 
sible, one with a velocity (r) measured along the wire, 
equal to that of light, the other with a greater velocity. 
Ib however, the period is greater than a certain finite 
value, the former mode of propagation only is possible. If, 
however, the period is very great, the velocity of propagation 
may be greater than and if the period is so great that the 
proiduQt of the wave-length in free space into the diameter of 
the is very great compared with the square of the diameter 
of the helix, the velocity attains a limiting value equal to v when 
measured along the axis of the helix.—On circles, spheres, and 
linear complexes, by Mr. J. H. Grace. Clifford in his paper on 
Miquel's theorem gave an infinite series of theorems commenc¬ 
ing with the fact tlut, given four lines, the circumcircles of the 
triangles formed by them meet in a point. The present paper 
contains a more general series of theorems in two dimensions, 
and a somewhat analogous series in three dimensions. Also the 
first theorem of the set for font dimensions is proved. Then 
the method of Klein (*/ Linicn^Geometrie und metrische 
Oeometrie,'* Math. Ann , v.) is used to transform these results 
into theorems regarding linear complexes and straight lines; 
and the transformation of Lie (J/aM. Ann.^ v.) is used to obuin, 
from properties of straight lines and linear complexes, results 
qoticeimiag spheres and their angles of intersection.—Theorems 
relating to the product of two hypergeometrie series, by Mr. W. 
MePp ^Qrr. This paper deals with such theorems os that stated 
by PhiL Mag.y November iSjff (Collected Papers, vol. 

iii. pi m)*—Redif&on otf a certain multiple integral by Mr. 
Arthu’ir Bhlck. The int^al dealt with is one in n variables; 
the pi : ii^tegra^n ii one involving on exponential of 

whiiih^tlia ihiilr W ^^a^ quodiUtte Tanction of ^ -l- i 

It. F. Baker. This 

hote ditMe M^ traiifdrih tdnvergence of a certain limiting 
Stiihiltm of a hfperbololdr by Mr. 
imorks on the fimt that the 

^ of generators is a 

^icuzMq^rticet;^, a^ isonsldhrs the pmramemc! expsewon 
qf fytm of p^vlc cu^ with six double points, 

ike amh of the radkUoh fvbm um|dum rndts on ^e 
ql eimidst ^ Mr, C. T, It, Wilson. Itliiiis been 
Ithd^ In prib^Us papers v 0 h lix. p. 3j8, 


1S96; Phit. yyans.t vol. clxxxix. A, p. 265, lS^ 7 ) Ihat under 
the action of Rontgen rays, nuclei are J^roduced in moist dust- 
fred air, capable of acting as centres or condensation, when the 
aifi ^uitially saturated, suffers a sudden expansion such that 
the ratio of the final to the initial volume, excee<^ X'25, 
Nuclei requiring exactly the same degree of supersaturation are ' 
present in very small numbers in moist dust-free air under 
ordinary conditions. Recent experiments show that the rela¬ 
tion from uranium salts introduces nuclei, again requiring 
exactly the same degree of supersaturation, in order that con¬ 
densation may take place upon them. The nuclei are many 
times more numerous than in the absence of the rays. 

«v 

Paris. 

Academy of Sciences, November 2. —M. A. Chatin. in 
the chair.—Actinometry In balloons, by M. J, Viollc. Actino- 
metric observations from balloons should possess many ad¬ 
vantages over those taken on the earth, as the complete absence 
1 of dust is assured, and the air layer is also reduced. A trial 
I ascent in the by MM. liermite and Besanfon, 

i showed that the radiation from the balloon itself was a neglig- 
I able quantity; but from the results obtained, it would appear 
I that tnere was still above the balloon such a quantity of water 
: as in the liquid state would form a column of several centi- 
I metres in thickness.—On the preparation and properties of the 
I borides of calcium, strontium, and barium, by MM. i^. Moissan 
j and P. Williams. The boride of calcium is f6rti^d by heating 
I a mixture of dry ^Icium borate, aluminium, and sugar charcoal 
; in a carbon in the electric furnace for seven minutes 

' (900 amperes and 4S voUs). The duration and regularity of 
heating has a great influence upon the yield. The Wide is 
, obtained as a black crystalline powder, so hard that it readily 
’ scratches rock crystal. Chemically it is not easily decomposed, 

. dry hydrogen at a red heat, nitrogen at 1000^, and water at 
j ordinary temperatures being without action upon it. Fluorine 
I attacks it in the cold with incandescence, but tne other halogens 
! only destroy the boride at a red heat. The borides of strontium 
I and barium are prepared in the same way, and possess analogous 
properties. The formula of these compounds, RB^, is identical 
with that of the hydrozoates of Curtius, RNfl.—Occultalion of 
the group of the Pleiades by the moon on October 13, 1897, 
at Lyons, by M, Ch. Andr^.—Observations on the Perrine 
comet (November 2, 1896) made at the observatoty of Rio de 
Janeiro, by M. Cruls.—New demonstration of the fundamental 
theorem of projective geometry, by M. H, G. Zeuthen. —On the 
determination of the Integrals of a partial differential equation 
by certain initial conditions, by M, E. Goursat.—On the problem 
of M. Bonnet, by M. C. Guichard.—Compressibility of gases 
at different temperatures at pressures near that of the atmo¬ 
sphere, by M. A. Leduc.—On the atomic weights of argon and 
helium, by M. H, Wilde.—On the stannic acid.s, by M. R. 
Engel. A risumi of the work on the stannic acids, with an 
explanation of some of the apparent contradictions.—Use of 
fluorescine for the detection of traces of bromine in a saline 
mixture, by M. H. Baubigny. The bromine is set free by a 
mixture of potassium permanganate and copper sulphate, and 
the vapours evolved allowed to impinge upon fluorescine paper. 
The presence of as little as 'ooi gr. of bromine in 10 gr. of 
common salt is shown by a reddish coloration of the jmper due 
to the formation of eosin. —On the crystallographic identity of 
the dextrorotatory and lievorotaiory asparagines, by M. P. 
Freundler. The aocuracy of Pasteur's law having been called 
in question by M. Walden from certain experimental deter¬ 
minations of M. Grattarola on the two osparstfines, these 
angular measurements have been redetermined, wim the result 
that the deviations found are well within the limits of experi¬ 
mental error.—Study of the transformatioa of sugars occurring 
in olive oil, by M. C. Gerber;—Mixed grafting, hy M. L. 
Daniel A description of a new mode of grafting which gives 
better results when the two plants present marked physiological 
diffbrnnens.—^On the evolution of the black rot, by M. A. 

Injection may take place throi^ the leaves of the 
vine at a certain st^e of devdopment, after which the leaves 
lose tkdr sijuceptibimy to bbek rot. It is just before this 
crlti^t period that remedial measures should be applied to the 
leaviea*r 4 )n the qge of the grits contoiaiim ^Sa/it^s and*- 
in the west of Ffonce, by-SI. Jufis Welacb.—New 
r^le|fcKes on the Ostioles, J. 
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diary op societies. 

' s THURSDAVt Noyrmbbr u, 

Institutioh OP EtECTRiCAL Ekoinebm, At 8.-^AccumuUior Trictiptt on 
RolU JUik 4 Ordinary Roadc : L, * 

^•S?H*S^**'*^*i*' Society, at S.—On the Honcelet PolygonK of a Limacon ; 
Prof. F, Morley.—On an Extension of the Exponential Tlieoreiti; J. E. 

CampbalL—Thip Integra) ^ P* (/j- and Allied Forms In Legendre'a 

Pnn^loni, betivSefl Arbitrary IJmits; R. Ha*greaves.—The Character of 
*n* wner*l lm«gr*l of Partial DilTerential Equations : Prof. Forsyth, 
i .R.S.—The Calculus of Eq'Uivalent Statements t,No. 7); H MncCofl. 

November la. 

Royal Amtkonomical Society, at 8.-On the Nature of the Oibit of 
T : T. j» J. See.—List No. 4 of Nehulie dlWovared at the Lo^ 
p^ervaiory .* i^ivis Swift.—KquRtorial comparisons of Uramis with 41 
Libre, and a probable Occultatiun ot the Star by the Planet: John 
Tebbutt. —On the Kflect of Chromatic Dispersion of the Atmosphere on 
tn* Parallaxes of a Ceotauri and ^ Orion U ; and on a Method of Deter* 
ituning Its Effect on the Value of the Solar Parallax derived from Helio* 
meter Obticrvations of the Minor Planets: David Oil!.—The (ireat 
Eq^torial Current of Jupiter: A, Stanley Williams.—Ap}>roxiinace 
Kpoemeris the Leonids from 1897 Deceml^r 94 to *898 April 8 : G, 

> Johnstone Stoney,—On the Effect upon the Moon's Motion of a Hypo* 
Ihettcal Change in tlie Law of Gravitation : Robert Bryant.—A Spectro* 
Bcopic Method for Deternninlng the Second and Third Contacts during a 
Total Eclipae of the Sun \ Miro. Shackteton.—Note on a Result used by 
Prof. Wadsworth in several rscendy published Papers : H. K. Newall. 
MalaCologicai, Society (mthe apw-tinents of the Ltnnean Society), at 8. 
—Molacological Notes made during a Journey through Kuasia; with 
spine Account of Dredgings in fhc Black Sea : G. F, Harris.—Descrip¬ 
tion of a Now Species of MuiUri» from India : Edgar A. Smith.—Note 
on a VaUeiylt^f Lorraini^ with a List < 3 * the known Species: 

^gar A* 5 imi^#Un itadiisy a New Species from Ceylon: 

Oliver ColletvF^Rcvision oi the New Zealand RUsoitdae : H. Suter. 
PHTatCAL SociicTY (,in the rooms of the Chemical Society), at 4.—Council 
Meeting.-;—At 5.—Oft the I>othermahi of Ether;/. Ruse'innes.—Oti 
the Variation with Temperature of the Klecttomotive Force ol the H* 
Form of Clark Cells: F. S. Spiers and F. Twyjtnan. 


TU£SpA K, Novsmbse r6, 

ZtxtLOCicAL Society, at 8.30.-00 British Medusae: E. T. Browne. 

Throe Coiwgnmentt of Bqtterhiex collected in Natal in 1806 and 1807 by 
Guy A* K. Marshall: Ih. A. G. Butler.—On the Sydney Busa-Kot 
{Mum 4Mrbtrri<oia) : Edgar R. Waite. 

M^RRAlodical Society, at 8.—Anniversary Meeting,—Electioa.. M 1 
OfficeifY and Council—On Augeliie frum Bolivia; L. J. Spencer, -'■it 
JwwiTBTiOM OF Civil Enoinhehs, at 8.—The Mancliesieir Ship Canal; 
Sir E. l^eader Williams.—The Easthatn Division: Whatcly Eliot. 
Runcorn Division : Sir E. Leader Williams. The Irlam Division fW. 
O. fi. Meade King. 

.Royal Svatistical Society, at s-ao—Notes on the Subjects discuesid 
at the Meeting of the International Statistical Institute at St. Petersburg, 
1897 : Midor P. G. Craigie. 

Photoqhaphic Society, ts Hanover Square, W., at 8.—A Review 
of Triple Printing Methods: E. Sanger Shepherd, 
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, Society of Arts, 01 8.—The Colonies: their Arts, Manufactures, and 
Commerce : Sir Owen Tudor Burne. 

. Obologic’AC S^iKTv, at 8.—The Geology of Rotuma : J. S. Gardiner.—A 
Geological Survey of the Witwatersrand and other Districts in the 
Sou^m Transvaal; pr,^ F, H, Hatch.—Observations on the Genua 
AclhiHA de Koninck, with Descriptions of British Species and some 
other Carboniferous Gasteropoda : Jane Donald. 

Entomological Sociei v. at 6.—Some Results obtained Iron the Hybrid¬ 
isation of Allied Species : J. W, Tutu 
Royal Meteorological Society (at the Institution of Civil EngineersX 
at 7.3o-_—Results of a Comporisv n between the Sunshine Records ob- 
talnw stmultan -ously from * Campbell Stokes Burning Recorder and 
from a Iordan Photographic Recorder ; Richard H. CurtiA 
Royal MicuoscoriCAL $ocietv, at 8. .4, 

. Sanitary iNaTiTu ra, at 8.—A Discussion on the Pollution of Water 
Supplies by Encampmeuts.of Hop-Pickers, Casual Worlters, Tramps, 
Ac.: to bo upened by Prof. W. H. Corfield, in reference to the Dangers 
of PollutiDiiof Municipal Water Supplies ; and by Miss M. A. Chrei- 
mao, in reference to the Sanitary Control of Hop-Pickers, &c. 


Kovbmbek 18. 

» Royal Society, mt 4.30.—Account of a Coimrisonof Magnetic Instru- 
matiu at Observatory ; C. Chree, F.R.S.—Note on the InSuence of 
wy Low Temperatures on the Oerminmive Power of Seeds ; H. T. 
!?***?*,/• *' • fc-icombe.—On the Structure and Affiniiiee of 

foMttI Plimts from th« Palswaoic Rocks. H. On a Hew 

;G«nw ^ Lycopodla.citou»Cwua from the Coal Meaaures, founded on the 

j D, H. Scott, F.R. 5 .—The Hisfco- 
low oTj^ejCelbwaU, wth special reference to the Mode of Conneciiou of 
-CwUi: W. Gardiner, ».R.B.—Mathematical Contributions to the Theory 
.of Evolution. IV, On the Probahk Errars of FreotnnCy Constaitts, ado 
Influence ^ Rmidom SalaaioO on Vatiation and ^rrelaiton J, 
K. Penrsoni {\R.S., and L. N, G. Filoii.—On the Geoniotrloal 
Teei^ent the Curve ’’ of Sucistlo^ ttith especial refereoeg : 

to.Coerdailoa,aDd totbe Theory of Error: W. F, Sbeim^. 

^toWv, at 8.-^n tNemnofMite; ProL A. PendgL ; 

—On Kadi^ia, a New Genhs of Fununinileria: F, Cbhpbiail. .. 



t VTTl .' M •wtwu « magnesnunon 

bolut^ : Dr. honk Clowes ^ X M. Catmn.-^P^ 
omies end Relauonabipi of ObhydroEyimarlo Acid: H. J. Horttgttm 
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thb mathematics used in connection 
WITH PHYSICS, 

Tk€ Tkmry Elec/ridtyand Magftetism ; IfHng Lectures 
on Mathemaiical Physics, By A. G. 'Webster, Assistant 
Professor of Physics, Clark University, Webster, 
Massachusetts. Pp. xii + 57 *- (I-<ondon ; Macmillan 
and Co., Ltd., 1897.) 

T he aim of the writer, according to the preface, in 
the preparation of this volume has been to present 
to the students the results of the Maxwellian theory as it 
stands at present, after the labours of Faraday, Maxwell, 
Helmholtz, HerU, and Heaviside. 

Prof. Webster is a somewhat young man of marked 
promise, whose contributions to the discussions In 
Section A of the British Association formed one of the 
features of the meeting of that section at Toronto this 
year, and the book shows that he is fully capable of 
appreciating the mathematical significance of physical 
facts. It is doubtful, however, whether a student would 
be able to appreciate the physical significance of the 
mathematical theory from reading it. Possibly the 
students of the Clark University, when listening to s^h 
lectures as are given in this treatise, have the physical 
meanings of the various mathematical processes ex¬ 
plained to them. If not, they must possess an exceptional 
amount of ability to enable them to arrive at correct 
physical interpretations of the mathematical equations. 

The first fifty-two pages of the book are occupied with 
a short summary of the principles of the vector calculus, 
the definitions of variables, functions, differential coeffi¬ 
cients, definite integrals, line and surface integrals, some¬ 
thing about the calculus of variations. See. It is not 
quite obvious what is the object of giving this, since a 
student who was capable of following the book would 
understand the meaning of a differential coefficient 
before op>ening It; or if, on die other hand, he was 
ignorant of the differential and integral calculus, he 
would require fisr more detailed information than is 
given in these fiftyTtwo pages before he could tackle 
triple integrals, vector differential operators, &c., which 
are used quite early in the book. 

Js it correct to say that, “foUow^ing the usage of the 
majority of writers, we shall denote 
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3 ?^ 
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by that many, writer,, including Tbomuia and 
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brings^s to p. 91, discusses the theory of functions of a 
comp^x variable with clearness and conciseness; and 
this sietjon might with advantage have been extended, 
and siUhe of the earlier portion of the book omitted. 

Part Li which commences on p. 91, is on the “ Theory 
of Newtonian Forces "; but forces as realities, ahd not 
merely letters which satisfy a number of equations, have 
not much existence in the chapter. Take, for example, 
d'Alembert's principle described on p- 107 This prin¬ 
ciple is in reality the result of an argument based on 
Newton's laws, and leads to a valuable set of equations 
in dynamics. The reader, however, is not told this, but 
only that the analytical statement of d’Alembert’s priq^^ 
ciple is given in Lagrange’s equation of virtual velocities. 
This equation, Mr. Webster rightly states, involves all 
the internal forces, and so the student might not suspect 
that the essence of d’Alembert's principle was the 
elimination of these internal forces. 

The rest of the Part i. is good, the subject of attractions 
being well and lucidly treated. Does not, however, the 
introduction of the n axes of the harmonic of the ffth 
degree add unnecessary difficulty, and somewhat hide 
the beauty of harmonic analyses ? For students who 
already possess a good knowledge of magnetism, the 
treatment of polarised distributions will be useful. 

Although the title of this book, as given on the cover, 
is “Electricity and Magnetism,” it is not until p. 243, or 
nearly the middle of the book, that we come to the 
portion that deals specially with electricity. The state¬ 
ment of the general problem of electrostatics, as given at 
the beginning of 8 !35. is insufficient since, as pointed 
out, any number of solutions could be given to it. The 
method, hPwever, which is indicated for the solution of 
the problem is correct, and leads in a neat way to the 
conception of coefficients of induction from which the 
coefficients of potential are deduced. 

§ 151, on Green's function, like much of the matter in 
the book, is divorced from its physical application, so 
that a student will hardly see the physical nature of the 
problem that Green set himself to solve, or the method by 
which he solved it. In fact, the author criticises Green’s 
work as follows ;— 

“ Reasoning depending on such physical facts was 
frequently made use of by Green, and while not legii i- 
matc for purposes of mathematical demonstration, is 
frequently of service to the physicist.” 

The discussion, however, of the application of conjugate 
functions is good. 

It is not the custom in this country to call the conductor 
of a Whnf^tetane*s bridge, in which the galvanometer is 
inserted, " the bridge wire,” and we are not awftii-e that 
this practice is followed in America either. 

On page ^57 the author defines as the inductivity oi 
the medlonit and explains that idtU becomes specific in¬ 
ductive capacity in the electric case, add ^rmeability in 
thejidagherie* TWs analogy i«|, of quite correct, 

but h U carried too far when the same letter p ii used for 
specific,iadturiive capacity on some p and for mag¬ 
netic rieipiea ^ .■ fy ^^ideriiig the di- 

mens^ of electfosta^ and electriw^net^c systems 
pnfWJliktten ctf ^tmmr 
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to find inste.id of which he finds'^ ; the 
rever, of this < does not seem to be 
to discover for himself that this f stands 
fbr the Bpecifio inductive capacity for which ^ 
previously employed. 

We should prefer to say that the absolute dimensions 
of specific inductive capacity and of permeability were 
yet unknown rather than they were “ arbitrary,” and we 
do not agree with the statement that attempts to settle 
their absolute dimensions are evidently based upon mis- 
conceptions of the theory of dimensions. 

The statement that “ for magnetic bodies as the force 
increases diminishes” is generally correct, but not 
sufficiently guarded, seeing that the very opposite is properties of nerve, in which he tells us that his aim 
the case for small forces ; and more explanation is t>een to give “ an exposition of the principal data ” 
required as to the meaning, or the necessity^ of the state- relating to the subject. Such of these data as have been 
ment:—“The variability of m does not affect the validity derived from his own experiments have, been already 
of Ohm's Law, which determines the distribution of the made known by him in his published papers ; but the 
laws of induction.” physiological reader will find it much easier to appreciate 

The last chapter in Part ii., on the conduction in di- their value, now that they are placed before him in con- 
electrics, confkins some interesting work, such as that 6a nection with facts already known to him« A point of 
the efifect of heterogeneity. great scientific interest in Dr. Waller's work consists in 

Pan iii. deals with the electromagnetic field in a lucid the circumstance that he has adopted and strictly 
and satisfactory manner. We feel somewhat divided in adhered to a uniform method of “ testing ” the physio- 
our judgment regarding Mr. Webster’s Inability to logical conditions of a nerve. The gratitude of the 
respond to Boltzmann’s appeal that Maxwell's notation I reader is further excited by the perspicuity with which 
should be followed. It will undoubtedly be somewhat - the method itself , and the first fruits of its application 
pei^lexing for the student to have to employ X, Y, Z for j are described, as well as by a vividness of style which 
the components of electric field intensity when he reads ^ makes him feel as if he had been present at the 
this book, and for the components of a mechanical force demonstrations. 

when he is studying Maxwell’s classical treatise. But Mr. | Dr, Waller's object is to prove that the phenomenon 
Webster is an American, and the secret of the success of by which a separated nerve most strikingly shows its 
his countrymen lies in their having gone ahead instead of vitality—the negative variation of du Bo is-Reymond— 
merely following precedent. Hence, whatever may be *s also a measure and criterion of the physiological con- 
the wrench we feel ai being torn away from our time- dition of the nerve. For this purpose he employs an 
honoured notation, we must respect Mr. Webster's inde- automatic arrangement by which at regular intervals of a 
pendence in employing what he considers a better one. minute, the appropriate “ stimulus ” for producing this 
The book finishes with an excellent introduction to the effect is appli^ to the nerve, at the same time that the 
theory of electromagnetic waves, which deals with the electrical “response” made by the nerve is recorded 
more important points of this subject in a clear and photographically. The effect thus recorded—the negative 
concise manner. The statement made on page 550, that variation just mentioned—is the diminution of the so- 
the matter on the preceding seventeen pages applies only called nerve current, the amount of which diminution is 
to a submarine cable of infinite length, should have come j indicated by the deflections of a galvanometer connected 
much earlier; for, on reading these pages, we certaiply | nerve in the usual way.' Consequently, so long 

thought that the author was under the mistake 6f strength and duration of the' stimulus (a sue- 

imagining that the treatment applied equally well to a ' cession of induction currents led through the nem at a 
finite cable. ^ distance from the port under observation) remains con- 

On page 536 the author pokes fun at established stant, the perfect uniformity of the periodical deflection 
authority by giving more than one reason why lon^- indicates that the state of the nerve is unaltered; 
distance telephony has not existed in England, and qn and the effect of any other condition, as, acid or 
page 547 he sits in judgment on Mr. Heaviside in ah | alkaline reaction, change of temperature, manifests 
equally humorous way, although in this case the fun is itself by augmenting or reducing the' deflection. As 
not intentional on the part of the author. evidence that the deflection itself is a “ viul” one, that 

The book is on the whole distinctly good, and any pne | is, One belonging to the living nerve as ft is shown 
who has mastered it will possess a sound acquaintaiiOe 1 that the transient loss of fanctioik wJrioh icfllows the 
with the most important parts of mathernatical electric^. 1 action of fhe vapt^ ttf ether is acc^^^hied 1^ an 
'The absence of reference to experimental methods is^ is | dqu^y transient dkap|^rance of clectrichi 

stated in the preface, intentional^ and, of course, ho i reacriOn of the nOrire, and ^aii^ 
practical applications of electricity are referred to. » carbon diokide in 

even H this system has been followed as aprqtest agaip^ | nierve if placed obsferv^^^ jftoS smi^est 

those who fbiget that the practice of to-day was the tbeO^ i quahlity, augmenu in an equally ^ay 

of yestetday» we would suggest that a cemrie of “ Lectures - pdWer of tlm 5 ^ 
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Oft Mathematical Physics^'may fitly contain explanations 
of the physical interpretations of the equations developed 
without running the risk of appearing to pander to the 
needs of the electrical contractor. W. E. A. 


T/f£ ELECTRICAL PHENOMENA OF NERVE, 

Lectures on Physiology, (First Series.) On Animal 
Electricity, By A. D. Waller, F.R.S., &c. Pp. viii 
+ 144. (London : Longmans, 1897.) 

A S Fullerian Professor of Physiology, Dr. Waller has 
published a series of lectures on the electrical 


might expect 
meaning, hov 
add he is left 
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In tKc third lecture Dr. Waller sets forth further in* 
terestinjir relating to the mode of action of carbonic 
acid gas, and compares it with the ejects of repeated 
stimulation, drawing certain inferences as to the agency 
of this body in producing fatigue, which it would be out 
of place to criticise here. 

The fifth and sixth lectures are devoted to the elucida* 
tion of certain changes in the electromotive properties of 
living nerve, to which half a centuryago du Bois-Reymond 
applied the term electrotonus. Using the method of ob¬ 
serving and recording the responses to periodical auto¬ 
matic stimulations already referred to, Dr. Waller de¬ 
monstrates du Boia.’ extrapolar electrotonic currents in 
such a way as to enable the audience to judge of their 
correspondence with phenomena of the same kind ob¬ 
served in core models ” {i e. cylindrical conductors of 
which the cores are metallic, the sheaths soaked with 
solutions of electrolytes), and finally proves, as before, 
with the aid of ether vapour, that although these pheno¬ 
mena resemble those of physical polarisation so closely, 
they are, notwithstanding, dependent on a vital activity 
which the nerve loses and recovers again when for a few 
minutes put to sleep by the anassthetic. In the last 
lecture Dr. Waller goes into the rather more recondite 
phenomena of “ polarisation increment and decrement.'* 
His mode of exposition of this subject is so original that 
one begins to fear that he is about to demolish the inter¬ 
pretation of these phenomena which has been given by 
his distinguished predecessors in this field of investiga¬ 
tion. Happily it is not so. When the time comes for 
explaining, the instructed reader is gratified to find 
that although the terms employed are peculiar and 
unusual, there is nothing abnormal about the doctrine. 
“Active tissue is zincative, resting tissue is zincable.*' 
Consequently in a living nerve through a certain bit 
of which a battery current is flowing, the anode is 
mbre zincable than the kathode ; for the living sub¬ 
stance of the nerve is at rest at the anode, awake at the 
kathode. But what does zincable mean ? It is a word 
which Dr. Waller proposes to introduce into scientific 
terminology because he cannot find an English equi¬ 
valent for the German “ leistungsfahig." Regarding 
the “ Leistung ’* of a nerve to be chiefly electrical, 
its “ Leistungsf^higkeit ” is its “ capability of being 
aroused to electromotive action” (p. 83)—a property 
which he emphatically distinguishes from “excit¬ 
ability,'' rightly holding that this word ought only to 
be used to denote the faciUty with wliich a response 
is evoked. 

Dr. Waller’s explanatioh of the increment and de¬ 
crement is that the diminished exclubUity which is the 
well-khdwn effect of the anode during the flow of a 
voltaic Cunt hi ktong a nerve, is necessarily associated 
ivith w^t ;he Ck incriaied sihckbfJity. Hence if the 
nerve passes the electrotonic into the excited rtate, 
which are ipost sincahle are most susceptible 
of lihe point which 4s thus enforced 

^ iuccet^d capkbihty with 

to hoi^iosi^s k fuudameaUtl 
ohp Thews 

ca^ % tb ^ phhnpttt^ 

bkt ina mork stHidng 


way than before by Dr. Waller’s excellent forms of 
experiment, his lucid description, and the admirable 
diagrams which make those descriptions easy to follow. 

J. B. S. 

NOTES OF A NATURALIST AND 
ANTIQUARY. 

Memories of ike Monies/ being pages frdm the Note- 
book of a Field Naturalist and Antiquary^ to foit^ Sir 
Herbert Maxwell Bart.^ M.P. Crown 8vo, Pp, xii 
•f 300. (London ; Edward Arnold, 1897.) 

HE competitive exactions of business and social 
pleasure have their reaction. An increasing 
number of people are turning with interest to the study 
of natural history, and are willing to learn from those 
who can write about it. This is a hopeful sign to those 
who believe that the social health and physical standard 
of the nation depend in large measure on affection for 
country life, and that it would be an evil thing should 
field and flood cease to afford attractions for active 
minds. As Sir Herbert Maxwell truly remarks, no head 
is constructed to carry about an explanation of half the 
things noticed in the course of a single morning’s walk ; 
but if notes are made at the moment of what attracts the 
eye, be it a landscape, a ruin, a battle-field, a flower, 
bird, or itisect, recourse may be had at home to the 
information abundantly stored in books, and the sig¬ 
nificance of what seemed commonplace or trivial 
becomes evident at once. Without attempting to be¬ 
come a specialist himself, every one has at command 
the accumulated fruits of the labours of specialists. 

Acting upon this conviction, it would appear that Sir 
Herbert Maxwell has long been in the habit of making 
wayside notes on a variety of subjects, and from lime to 
time has amplified and published them for the benefit of 
others. 

His method of presenting them to the reader is not 
very new, as will be perceived by those who are 
acquainted with the Rev. Robert Willmoit’s “Summer 
Time in the Country,” Mr. Oswald Crawfurd’s “Round 
the Calendar in Portugal,” Prof, Miall’s “Round the 
Year,” and other books of a similar nature ; and it might, 
perhaps, have been better to have arranged his mis-, 
cellaneous and fragmentary notes under zoological, 
botanical, and antiquarian headings, instead of grouping 
them, as he has done, under the headings of the months 
to whi<* more often than not they have no particular 
relation. This plan would have been more convenient 
to specialists as affording them the opportunity of at 
once finding all that relates to their own subject, instead 
of having to search for scattered notes through three 
hundred pages, 

No one, however, who dips into this little volume will 
begrudge the time bestowed upon it, for whether he t>k 
in sAi^ Of particular information on a given subject ot 
not, he will perforce linger upon many a page wherein 
he wilt tod bmh amusement and instruction. 

What more amusing^ for example, than the author's 
aorount ^/159^2 the attempts made to decipher 
the on the ce^brated RuthweU CroM, 

variouiiy iatorpreted-*and by experts too--as Runic 
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pl 4 Norse, a»d An^lo-Saxon ; or his explanation (p, 
184) of the reason for keeping cattle in herds. 

For instruction we may turn to such chapters as those 
on the “Revival of a primitive fauna,” on ‘‘West coast 
meteorology,” or on “Assisted vision.’* Some of the 
pleasantest reading is to he found in the p^ges which 
give the results of the authoi-’s out-of door observation. 
Here, for example, is a note on the enmity between 
bees and butterflies 

“ All kinds of stonecrop possess peculiar attractions 
for bees and butterflies owing to their abundant secre¬ 
tion of honey. One of the tall growing kinds, Sedum 
spectabile^ is by far the handsomest. It is the latest to 
flower, and its great, flat, rosy corymbs are irresistible to 
that splendid autumn butterfly, the Red Admiral. . . . 
1 have been watching a number of these robust insects 
busy on the large stonecrop—so busy as to allow me to 
use a lens on them. There were no less than sixteen 
Admirals at work on one group of SpeciahiU stonecrop. 
The hon6y bees, however, interfered with them, add it 
was curious to see how shrewdly a Red Admiral would 
sheer dAT at the approach of a bee of less than one-tenth 
of his own bulk. . . . Now, how do butterflies learn to 
dread a bee ? How do they know that bees are armed ? 
It can hardly be by experience, fo^o butterfly could 
survive the stab of a bee|s sting. It is part of the 
mystery enveloping the intelligence of animals not 
personally educated by their parents. . . . The phases 
of insect life—the egg abandoned by the parent, the 
stages of larva, pupa, and imago—scem specially cal¬ 
culated to interfere with hereditary knowledge, and to 
prohibit the communication of instruction. . . . This 
avoidance of bees by butterflies seems to be an instance 
of pure instinct.” 

On another page, in the course of some remarks on 
the choice of food by animals, the author alludes to 
thd fact that some creatures will thrive upon plants 
which to others are poisonous, and instances the case of 
the Spurge Hawk Moth {Deilipkila €Uphorbi<£\ of which 
the caterpillar feeds exclusively on the ,Sea Spurge, 
Although this plant secretes an acrid juice “ so painfully 
poisonous that it is difflailt to imagine a digestive 
apparatus competent to deal with it,” He might have 
mentioned the still more curious case of the caterpillar 
of another moth^ Dtiopeia pulchella^ which feeds pn the 
virulent poison contained in the seed of the Esere or 
“ Ordeal Bean” of Old Calabar venenasum\ 

and is unaffected by it {c/. Dr. T. R. Fraser, Ann. Mag. 
Nat Nist^ May 1864). 

We should like to know the authority for the state* 
menC (p. 141) that in the lines from the*“Midsummer 
Night’s Dream” (So doth the woodbine the sweet honey* 
su^le gently entwiM), Woodbine means the Bittersweet 
or Deadly Nightshade. This interpretation appears to 
have the sanction of Dr. Prior in his “ Popular Names 
of British Plants ” but is opposed to the view of Canon 
^j^Mlacombe, who has made a special study of the “ Plant* 
of Sh^espeare.” 

V , W noted bthefr passages On which critietm 

thigtif be offered space permit; but enough has 
peihaps been said to indicate the scope the voluttie. 

too much in tlie nature of a scrap-book to enidtle 
U tb pn^se ^ a litetary dflbiti it has the merit of 
j^sttiictly enteitamihg, and of conveying in a 

style a Variety of information on subfecta^ Of 
more or less interest 

„ XO, 1464, VOL. 
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No/€s on MicrO’OrgamsfHS ia Man. By ^ 

Surgeon-Captain fi. H. S, Leuthaiib^ Iltdian Medical 
Service. Pp. 96. (London: Longmans, Green, add 
Co., 1897.) 

This compact and well-written little volume does not 
make any pretensions to be a text-book in the ordinary 
sense of the word, and we should be sorry if the 
“ students and practitioners ” for Whom it is intended 
should in their turn make any pretensions to a knowledge 
of the subject after its perusal. Indeed, students and 
practitioners “ who have no opportunity of working at 
the subject themselves, or time to read a larger book,” 
had better remember the old adage, a little learning is a 
dapgerous thing. Bacteriology, unfortunately, suffers 
at the present time from the idea that it is essentially a 
popular science—that it is a subject well within the 
comprehension and well within the grasp of any one who 
chooses to hold out his hand for it. Thus we too 
frequently find it taken up by totally unqualified persons, 
and the »results of their recondite researches serve to 
bring the whole domain of microbes into disrepute. 
We do not quarrel with Surgeon-Captain Leumann’s 
little book, for it is clearly and concisely written, and 
makes every endeavour to be accurate and up to date ; 
and of particular interest is the local colouring, if we 
may use such an expression, which characterises it in 
dealing with the most recent work in India on plague 
and cholera. We have no desire to depreciate these notes, 
but we do regret that the author encourages the practice 
of reading about bacteria instead of working at them in 
a class of professional men who ought certainly to be 
able to do something more substantial than talk about 
them. Bacteriology to be of any value must be studied 
in the laboratory ; and without a practical acquaintance 
with micro-organisms, the latest and most exhaustive 
manual “ made in Germany” will fail to do more than 
acquaint the reader with the superficial phraseology of 
the subject. 

Tht Winter Meteorology of Egypt and its Influence on 

Disease. By H. E. Leigh wnney, M.D. (Lond.), &c. 

Pp. 72. (London : Balli^re, Tindall, and Cox, 1897.) 

To people who, for health’s sake, pass the winter in Egypt, 
and to practitioners who wish to know the climatic con¬ 
ditions of the various health resorts of the country, this 
book will be an invaluable possession. The volume 
comprises a paper read before the Royal Meteorological 
Society last December, and one read before the recent 
International Congress of Medicine at Moscow. The 
first of these papers contains the results of a series of 
meteorological tfoservations made under precisely com- 
p^ble conditions during three or four winters m Egypt, 
llte stations at which observations were made were 
Cairo, MOna Honse, Helouan, Luxor, Assouan, Valley of 
the Tomb of the Kings, and the crest of the Libyan Hills. 
As self-recording tlEermometers arid hair-hygrometers 
were used At each station, valualfle data were ol^hed on 
th^diun^l vartatkm of temperAUirc and humidity. It 
appears from the dkeussion of the ^amvations that the 
otimate of Egypt k influenced by the tLibyfn or Western 
Desert) the Meniterranean $0^9 nod tlie extent of culti¬ 
vated land: 

llte second part of the tteati^ pmvMAs the medical 
profession :with a therapeutic 

Ipiflnen^ of the c^iniudes of different statioik in 
Sgypt whp he4*e nqt km hide to v 4 elt 

t^5 to April w eteiSfinM 

at various hours of the ! 
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TvUxor, and Assouan j the drying potver of the air at the 
temperature of the air ; and the drying power of the air 
at the teipperature of the body. 

L(^s Fours j^lectriouss et leurs Applications. Bv Ad. 
Minet. Pp* 170- (Paris: Gauthier-Villars et Fils; 
Masson et Cie.). 

Aix thermo-electric effects in which electricity is the 
prime agent are regarded by the author as coming within 
the scope Of the title of this book, the grounds being 
that all forms of apparatus for converting electrical 
energy into heat, come under the generic head of fours 
tHeciriques^ The book thus includes not only descrip¬ 
tions of electric furnaces in which temperatures ap¬ 
proaching four thousand degrees are reached, but also of 
simple conductors and resistance coils raised a few de¬ 
grees above the temperature of the atmosphere by the 
electric current. The first part of the volume is devoted 
to an account of the heating effects of electricity ; it in¬ 
cludes descriptions of the heat produced by a current 
passing througlt a metallic i*esistance, the maximum 
temperatures of conductors, and electric heating gene¬ 
rally. The remaining three parts deal with the electric arc 
and arc carbons of various forms, electric furnaces and 
their applications, and carbide of calcium and acetylene. 

It wdl thus be seen that portions of the book arc not 
exactly pertinent to the title, nevertheless they assist the 
reader to a clear understanding of electro-thermal 
phenomena. The section on electric furnaces is a con¬ 
cise account of the various forms of furnace devised for 
different purposes. 

The book oelongs to the Encyclopedic scientifique des 
Aide-Mdmoire senes edited by M. L^ute^. 

Biblio^apky of X-Ray Literature and Research (rSqb- 
1897)/ bein^ a Ready Reference Index to the Literature 
on the Stihect of Rbntren or X-Rays. Edited by 
Charles E. S. Phillips, with an Historical Retrospect, 
and a chapter of ** Practical Hints,” Pp. xxxvii + 68. 
(London : 7 he Electrician Printing and Publishing 
Co., Ltd,) 

The work before us gives, in a handy and succinct form, 
a good deal of information respecting the literature of 
X-rays. The subject proper of the volume is prefaced 
by a brief historical retrospect, in which, however, the 
average worker in physics will find little but what is 
already known to him, and a short chapter of practical 
hints intended ‘^to appeal more especially to physical 
students about to turn their attention to high vacua re¬ 
search.^ The main and most valuable portion of the 
book is the bibliography, and this should certainly prove 
of utility to investigator’s in this branch of science. The 
volume, so far as we have been able to test it, appears to 
have been compiled with great care, and certainly a 
mass of useful knowledge is here gathered together in 
a form easy of reference. 

Die Meteoriim in Smmnlun^en und ihre Literature nebst 
einem Versuch den Tausckmrt der Meteorite^ eu 
hesHmmen. Von' Dr. E. A, WiiKlng. Pp. xlvi + 460. 
(Tubingen : Laupp, 1897*) 

TliiE author has sought information relative to the 
meteorite coIlectionB, and private, fro^i those in 

charge of them, and collated and indexed the results 

in the form of an alehabetkallrst^ giving for each pre¬ 
served intfteorite a sutentettt of thti dace of fall or nnd, 
a list of the more important memoirs relating thereto, 
and the weights preserved in the various collections. 
The woirk rhftt b^n OirSflifty done^ and will be very use- 
fel to bohedbts- of thesw extra-terrei^triail bodies. As 
regatta wa pecuni^ values to be asskned to the 
ihete6t4t^, Wi are amid ^<^ew all I 

»Hcb cajfplajtipnf as are suggest^ by the 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions ex- 
I pressed by kis correspondents. Neither can he undertake 

I to return, or U correspond mith the writers M rejected 

manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications*} 

Rediscovery of the Tile-fish (** Lopholatilus '*). 

I AM indebted to Dt. John Murray for drawing nw attention 
to an error in the address which I had the honour of delivering 
before the Lionean Society on May 24. In referring to the dis¬ 
covery and subsequent remartcable dkappearance of the Tile- 
j fish {Lopho/atilus chamahonticeps), I stated that since the year 
I in which the extraordinary mortality in this species had been 
observed (1882), *‘no specimen of the fish has ever been found.” 

I must take an early opportunity of correcting this error, 
which t might hkve easily avoided by readihg more carefully the 
concluding paragraphs of Cioode and Beane's account of the 
Tile-fish m ** Oceanic Ichthyology,” p. 288, from which I may 
be allowed to quote as follows: 

In the fall of 1892, Colonel Marshall McDonald, the Com¬ 
missioner of Fisheries, made another attempt to discover the 
fish, and was successful, obtaining it from the following stations 
[five stations are enumerated, on which eight specimens were 
I caught]. The Tile-fish then is restored to the list of existing 
species of our North Atlantic coaSt, and it is probable that in 
time it may attain to its former abundance. The temperature- 
investigations made by Colonel McDonald have been carefully 
discussed l)y him, and he is convinced that the destruction w 
Lopholatilus was due entirely to climatic causes.” 

What these climatic causes are we learn from a refrort by 
Prof. William Libbey, jun,, published in the U.S. Fish Com¬ 
mission Report for 1893 (Washington, 1895, 8vo), p. 32 ; they 
consist in a variation of the relations of the Gulf Stream to the 
I.abrador current, affecting the temperature of a certain area 
inhabited by the fish. A lowering of the temperature by the 
latter current is believed to have caused the sudden mortality, 
whilst a subsequent invasion of warm Gulf Stream w'aier w'ould 
allow the fish to gradually reoccupy the depopulated area, 

Kew Gardens, November 14. ‘A. GihSTHRR, 


The Exploration of the Air by Means of Kites. 

The highest kite ascent, described in Nature of October 7, 
was in turn exceeded here by more than 1800 feet on October 15, 
when excellent meteorological traces (of which a facsimile is 
enclosed) were brought down from a height of 11,086 feet above 
Blue Hill, The flight was effected with only four kites, and 
the ascent and descent occupied but four and a half hours. 
Excepting a more rapid decrease of temperature with increase 
of elevation, the results agree with those already stated for the 
previous high flight. 

I now desire to call attention to the fact that the deductions 
from our automatic records obtained with kites seem to confirm, 
in general, the conclusions reached by Messrs. Welsh and 
(Waisher from (heir observations in free balloons many years ago 
in .England. For example, we find also that the most rapid 
decrease of temperature with height occurs usually in the lower 
mile of air during the daytime, and, even with no visible clouds, 
that damp strata often exist in the dry air of the upper rt^ons. 
A discussion by Mr. Clayton of more than one hundred meteor¬ 
ological records, obtained with kites since t$94, is now in the 
press, afid will form an appendix to Part i. vol. idii. of the 
Annals of ike Astronomical Observatory of Narvard College* 

A curious illustration of how Mentical methods sometimes 
may serve cliametricafly opposed investigalions, is the applica¬ 
tion of the deep-sea sounding apparatus of Sir William Tlmthson 
(now Lord Kelvin) to bring down these Aerial sotmdinss: 

A. Lawr^nca Rcn'CH. 

Blue Hill Meteorological Observatory, November 1. 

Ldrd Bayieigh's Proof of Van 't HofiTa Oimo^ 
Theorem. 

In what follows I shaJJ understand by Van ’t Hoffs Osmotic 
the statement, that'if P, V be. the osmotic pressure 
and of vmt mass of a solute^ and ^ It' ihe.gasrpreMure 

AiHL i^sd^M ^ ^esamemaasof the supposed 

gasebvh^ ai^lhe same temperatOiei th^ jpts m W. 
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Ah ii welt known, thi# theorem wab originally proved by 
Vim *t Ho^ bv empldying a differential thermodynamical pH>- 
whieh led to the result as VdV, Assuming Henry’s 

|iw in the form ^ ^ const., and Boyle's law for both gas and 

solution, pv m const., abd PV ^ const., the above ruult { 
follows at once. Substantially the same proof was given by ] 
Nernst in hh ‘'^Theorctische Qieraie.” 

. Quit^e recenUy, however, a new and novel proof of the same i 
theore^t was published by Lord Rayleigh m the columns of j 
Nature. In this proof Lord Rayleigh avoids tj^e assumption j 
of ^ equation PV tr const., and herein lies a dednite advance 
In ^ subject. The proof is based on the validity of Boyle's 
Jaw for the gas, and Heniy’s law : but as the solvent is assumed 
to be iovolatile, it was objected by Lord Kelvin that the peat 
majority of cases would thereby be excluded. So far os I can 
ime, a small addition to Lord Rayleigh’s proof will suffice to 
free it from this objection. 

Besides this, I think that Lord Rayleigh’s proof may be 
generalised so that even the assumption of Boyle's law fur the 
gas is not required, at all events formally. 

The primary assumption to be made is that for isothermal 
equilibrium the ratio of the concentrations of the substance in 
question, as gas and as solute, remains constant. This is usually 
known as the Distribution-Law, and cannot be regarded as a 
mere deduction from Boyle’s law, and a certain form of state¬ 
ment of Henry’s law. Recent research rather goes to show 
that it is a fundamental law of great generality. Accordingly 
1 venture to employ Lord Rayleigns method of proof, as 
follows. 

^ and ef are two pistons, ef being impermeable, and ad 
peripMbie for the solvent alone, be and h’c* are two fixed walls, 
of wluch AV is incipermeable and he permeable for the solute 




I » 


S0luW»n 

Sgl WAvat 


I ^ qJwwe 


noting by c the coheentffation of the solution at any moment, we 
have during the downward stroke 


pjr ->• cV ac 1 

» s R (Distribution-Law). 


The work done on the system in this stroke, whereby the gas 
is just completely, al>sorbea, is given by 

J /*'" 

“ *Gjv) " + Kv)' 

But since by hyjxithe^ ^ and i are the concentia- 

tions of the substance in solution and as gas respectively, for 
equilibrium at f and /. Thus the work done so far by the 
^slem is ^ 

KtAv)-*© 

where x is indefinitely great. 

Separate gas and solvent now, working both pistons so as to 
keep the concentrations constant, and thus arrive at the initial 
state, whereby in this portion of the process the system does 
work pv - PV. 

Since the net work obtainable in a reversible isothermal cycle 
is zero, we have finally :— 

Now the term in brackets is zero if has the form log s or 
any positive jjower of s, so that it vanishes if ^(«) has the form 
a log 2 + 4 + + &c. Hence it vanishes if has 


+ &c. Hence it vanishes if p\t) has 


the form 2 + + *f &c,, since the latter series is by 

hypothesis convergent. 

That is to say, /e/ = PV if the isothermal equation of 
state is— 

+ ^0 + ^iP + Sic. 

or p^ ftp + + b^p^ + b^p^ + . , . 

This includes the equations of Boyle and Van der Waals as 
special cases. 

The equation /oaiPV is thtw a formal consequence of the 
distribution-law and the express!bllity of / as an infinite power 
series of p. However, when Boylrs law does not hold, this 
result loses much of its sigmffcance, as it does not then 1^ to 
an equation of state for the solution. So that this slight extensioh 
of Lord Rayleigh's result is not perhaps of much practical use. 

Holywood, Co, Down. F. G. Don NAN. 


only. Tbe pisfonmf Is for the present fixed, and encloses g 
volume y of solvent between i^clf and U. Suppose the cylinder 
to have unit section^,and denote height of upper piston above 
the fixed aemi-permeable .wall by The whole process is con¬ 
ducted at the constant temperature i. Suppose now that be¬ 
tween rf and bU^ there is enclosed a quantity of the solute As 
gas, of volume s', tempemture / and pressure /, the amount 
being so chosen that it is just sufiicient to saturate the volume 
V of solvent at this temperature and pressure. Let p denote 
densi^ of the gas and suppose a « (p) to be the isothermal 

equation of state for the gas, where f is an undetermined lime* 
tion. Take as unit of mass the maM 61 Ihe enclosed gas. Allow 


the upper piston to rise reversibly to a height x, which is a veiy. 
giMt multiple of the initial height- The work done in thw 
process is ;— 

Let I'l' be removed and the gas rever^bly compressed, where-» 
by it is reversibly absorbed, the smaU amobnt of |rrev^bl^: 
at the bcgitmiiig becoming vanishii^fy MmAll In the limit ^Ob-; 
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Tht Law of DlvtolUlUty. 

With respect to Mr. Burgess's letter in your Issue of Novem¬ 
ber 4, pethaps the following general rule for testing the divisi¬ 
bility of a ^en number another, which I found some days 
ago, may be of some interest. 

Any number 

Z « tfrt . 10* 4 * tftt-iio*-' + + a.ro* ... +«!. 10 + 

is divisible by another number N when the sdm 

, w pp** i» -"a+l if 

. io-‘ +... irkHlo’,- N)* 

can be divided by N without reeidue j ^odrervAse the residue erf 
this division is equal to the residue of the divh^ Z: N. . 

'v '' , \ 

0f«mifM,6Qm(i^ - IQ- the 
wbtffacted, ^ ' _ 

Z is atnvdit^e 'Of ywliehves ^ ^ 4 *':*%.^ 

Isdiviidhle by 7* ',.4;,. 
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N « II. a JM I 10* " N = - 1 ; hence Z is a multiple 
of II when *“ **) + + ^4 * + is a multiple of tnis 

number. 

{3) N w 103. If we talcc a » 2, we get 10*^ - N = - 3, and 
Z will be a multiple of 103 when 

+ lOiJj) - 3 (®il + + 9{<*4 + lOdj) “ 27 (tfg + lOdy) 

+ 8i (4a + loas) - 37 (fl,o + loa^) + - 
can be divided by 103 without residue. 

To tftke a numerical example* try if 2987448^8 is a multiple 
of 103, and determine the residue if it is not. 

We get 

98 - 3 X 48 + 9 X 74 - 27 X 98 + 81 X 2 1864; 19 X 103 

5= 1957 ; therefore residue a 1957 - 1864 “ 93» 
which will be found correct by performing the division. 

1 have no doubt the above rule will be well known to mathe¬ 
maticians, but not being much acquainted with the theory of 
numbers, I cannot at present tell where it may be found; the 
proof is very easy. C. Borgen. 

Wilhelm shaven, November 7. 


Thr examples given by Dr. Borgen, in his interesting com¬ 
munication, mil under suggestions (2) and (6) in my second 
letter, where if 8 = 7 the period ± i, 3, 2 may be used ; or if 
8 « II the period ± I is available ; or if 8 = 103 take 

81 == 6 - 4 = 103 ^ 3 

giving the rule— 

Di vide N into dual periods beginning from the units place; 
multiply each by ( - a)", giving to » the successive values o, i, 

2, 3 Ucc. ; the sum of these positive and negative products 
is N|, 

I may add, this rule applies to 8 =: 17, loi, 103, 107, 109, 
taking a « 7 (2, i, 3, 7, 9), or to 8 == 19 if a = 5, but if 8 * 83, 
N must be divided into triple periods, a being -}- 4. 

HBNliY T. BURtytSS. 

Tarporley, West Norwood, November ii. | 


/fOJV, RALPH ABER GROMS K i 

*D ALPH ABERCROMBY was born in 1842, and was 
the youngest son, of the third Lord Abercromby. 
His mother was a daughter of Lord Medw);n, a Lord of 
Session in Edinburgh. Several of his immediate relatives 
had been eminently distinguished. His great-grand¬ 
father, Sir Ralph Abercromby, who died in 1801^ m the 
moment of victory, at the Battle of Alexandria, had 
served his country with brilliant distinction, in the West 
Indies (Trinidad) and at the Helder. 

As soon as the news of Sir Ralph’s death reached 
England, and in commemoration of his services, a barony 
was^ conferred upon his widow, with remainder to his 
5on& 

Of these sons the second became Sir John. He was 
in the service of the East India Company, and took the 
Island of Mauritius in 1810. Another was Speaker of 
the House of Commons in 1835, and was created Lord 
Dunfermline. 

Ralph was never robust, even as a boy. He wont to 
Harrow, and soon was obliged, owing to delicacy, to leave 
the school. He had^ however, shown signs of great 
prothise by taking a double remove after his first term. 

In June i860 he was gazetted to the 60th Rifies, and 
four years later obtained his lieutenancy and joined the 
Fourth Battalion at Quebec. 

The War of Seces^^on was then at its height. Aber¬ 
cromby obtained leave and visited the scene of action. 
He took with him letters to Gehentl Grant, and was well 
received, but he did not happen to bo present at any of 
the gmt . 

At the begliming of t866 he entered the StafiT College, 
baaMd m without but his health 

sobn ErOfe doom there. Two visits to Kreumach pro- 
In to Mb great regret, be felt 
to give up bfs oemtnjaston. 

piS ^ sent on a Voyage round 

, of reitoradon to health; and it was 


in the beginning of 1890, at the commencement of a 
third voyage to the Pacific, that he was taken ill at 
Sydney—an illness which terminated fatally June 21,1897. 
He passed away quietly in his sleep. 

Abercromby had, from a very early period, paid much 
attention to observational meteorology. In his ** Seas 
and Skies in many Latitudes,” observations are recorded 
which he must have made during his military service in 
Canada. His name will live longest in connection with 
the new classification of clouds which he, in conjunction 
with Prof. Hildebrandsson, of Upsala,^ proposed, and 
which was adopted by a majority of votes at the Inter¬ 
national Meteorological Conference of Parts in September 
1S96. 

His published books were : “ Principles of Forecasting 
by means of Weather Charts,” 1885, published by 
authority of the Meteorological Council; Weather, a 
Popular Exposition of the Nature of Weather Changes,” 
1887 (International Scientific Series); “Seas and Skies 
in many Latitudes,” 1B88. Ini addition he brought out 
many papers which appeared in various journals and 
peri(klicafs, such as the Proceedings of the Royal Society, 
t\itJourna/s of the Royal and of the Scottish Meteoro¬ 
logical Societies, as well as in Nature, Good IVords, &c. 

Fifteen papers are down to his name between 1873 
and 1884 m the Royal Society Catalogue of Scientific 
Literature. 

From his sick bed in Sydney he showed his gr^t 
interest in the advancement of the science by making 
grants of moneyifor the production of essays on meteoro¬ 
logical subjects. Three of these have been published : 
“Gn Moving Anticyclones in the Southern Hemisphere,” 
“ On Southerly Bursters,” and “ On Types of Australian 
Weather.” 

Abercromby retained to the very last the power of 
making and keeping friends. This was in great measure 
due to his loyal and after donate nature, which neither 
distance nor illness could impair. Those who were with 
him during his last suffering months bear witness to the 
patience and gentleness, which were as conspicuous 
under the trials of severe pain as they had been when 
he was in full possession of nis faculties. 

His lot was indeed a hard one. He had first to bear 
the heavy disappointment of enforced resignation of a 
profession which he loved, and in which his prospects 
seemed so brilliant, and then he had to sustain the strain 
of more than twenty years of impaired and gradually 
failing health. 

He leaves behind him the memory of a warm un¬ 
selfish friend, cut off in a distant land, far from his kith 
and kin, R. H. ScOTT. 


REK SAMUEL HAUGHTON, M.D. 

T he announcement of the death of Dr. Haughton has 
been received with the deepest regret in various 
scientific circles, and by his numerous personal friends 
and flfcouaintance attracted to him by his sturdy honesty, 
unselfishness, and geniality of disposition. He was borq 
in Carlow in 1821. After a distinguished undergraduate 
career tn Trinity College, Dublin, he was elected Fellow 
thereof in 1S44. He held the Professorship of Geplogy 
from 1851 to 18S1, in which latter year he was co-opted 
Senior Fellow of the College. He was admitted F.R.S. 
in 1858^ The Universities of Oxford, Cambridge, and 
B^nbutjgh signified their appreciation of his merits by 
ceOfeiTifi^ on him the honorary degrees of B.C.L. and 
LL.p-t respectively.^ Having taken the degree of M.D. 
in Ms^own University in 1862, he was nnade Registrar of 
the Jdedipal School there, and applied bltn«eK with his 
usiia) ette^iind activity tp the reoigantsation of that 
Sqt)^L tS!^by ms\ng it to its present cofidition of 
hi^n He was elected a Governor of Sir 

PatrieV Hospital, which is connected with the 
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Unweraity, and there made his presence as beneficially 
felt in the management of the institution as it was in 
that of the School. We may take this opportunity of 
noting that, as the result of his experience in such work, 
be wrote many papers on medical subjects in various 
publications, and that the honorary degree of M.D. was 
conferred upon him by the University of Bologna. He 
represented the University of Dublin on the General 
Medical Council, from 1878 to 1896, and took a prominent 
and useful part in the proceedings of that body. Dr. 
Haughton aisplayed remarkable versatility of intellect. 
The record of his scientific work is to be found 
principally in his numerous papers in the pub> 
lications of various scientific societies, and in 

scientific periodicals. We may instance those of 

the Royal Society, the Royal Irish Academy, 

the Geological Society of London (of which he was a 
Fellow) and that of Ireland, the Royal Dublin Society, 
the Cambridge and Dublin Mathematical Joumaly 
Nature, the Philosophical Magaziney the Natural 
History Review^ the American Journal of Sciencey the 
British Association, &c. Among the great variety of 
subjects treated we may mention his discussion and 
calculation of the tides in the Arctic seas from the 
observations of voyagers, and also of the tides round 
the coast of Ireland, founded upon observations made 
under the direction of the Royal Irish Academy. He 
paid much attention to the granites of Ireland. A 
favourite subject with him was animal mechanics. It 
might have been better for his future name, though per¬ 
haps not for science in general, if he had bestowed his 
powers more on the production of frealises on fewer sub¬ 
jects. His work on the “ Principles of Animal Mechanics” 
(London, 1873) makes us feel this. That book was the 
outcome of observations, e.\periments, and calculation 
extending over several years. It includes results pub¬ 
lished in various papers on different parts of the subject, 
contributed to the Royal Society and the Royal Irish 
Academy, and in lectures delivered by him before the 
Royal Institution in London. The important “ Principle 
of Least Action ” is brought frequently into view in nis 
discussion of various details of the vertebrate muscular 
economy. A complaint, which, however, is unavoidable 
in this case, has been brought against this book; via 
that many anatomists would not be able to follow the 
mathematics, and many mathematicians would not have 
sufficient command of the anatomical points, there pre¬ 
sented. His “ Lectures on Physical Geography,” i»8o, 
Tinted in the Dublin University Press Series, are marked 
y his usual power and originality. We shall only allude 
to his “ Manual of Geology,” and to the numerous books 
on elementary sciendh written by him and Prof. Galbraith 
in conjunction, some of which have had a large circula¬ 
tion. Trinity College, Dublin, will long mourn the 
vacancy left by him as a gifted son, an able administrates, 
and an active participator in her work of teaching. The 
Royal Irish Academy will feel his loss to a very special 
degree. He joined that body in 1845, and contributed 
to it most of his principal scientific papers. The 
Academy presented to him its Cunningham Medal, in 
1848, for his ** Memoir on the Equilibrium and Motion 
of Solid and Fluid Bodies” He was for many years a 
most valued member of its Council, and was President of 
it from 1886 to 1891. We must not forget to mention 
that he was for just twenty years the cfficicht Secretary 
of the Royal Zoological Society of Ireland with its 
Zoological Gardens, at a time when the finances of the 
Society were in a less satisfactory condition than at pre- 
sent) and it is acknowledged that, on more than one 
occasion, he was the means of saving the Society from 
shipwreck by his energy and resource. It is very rare^ 
indeed that we meet with a man of $0 remarkable an indt- 
viduality,and endowed with such varied powers of workiii|f 
in both practical and scientific lines of usefdlness. C. 
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NOT^S. 

At a meeting of the general committee of the British 
Association recently held, Sir W. Crookes, F,R.S., was elected 
President for 1898. It was decided that the meeting in Bristol 
shall open on September 7, 1898. 

The Executive Committee of the International Congress of 
Zoology, which, as has already been announced, will be held at 
Cambridge in August next, has recently been appointed, and is 
composed as follows :—President, Sir John Lubbock ; Vice- 
Presidents, the Vice-Chancellor of the University of Cambridge, 
Dr, W. T. Blanford, Sir W. H. Flower, the President of the 
Linnean Society, Prof. Ray Lankestcr, Prbf. A. Newton, Dr. 
P. L. Sclater, the President of the Entomological Society, Sir 
William Turner, and Lord Walsingham ; Treasurers, Prof. S. 
J. Htekson and Dr. Sclaler ; Secretaries, Prof. F. Jeffrey Bell, 
Mr. ij. C. Bourne, and Mr, A. Sedgwick ; Ordinary Members, 
Dr. Garlow, Mr. K. D. Godman, Lieut.-Colonel God win-Austen, 
Sir G. F# Hampson, Dr. S. F. Harmer, Prof. Howes, the Hon. 
W. Rothschild, Mr. H. Saunders, Prof. Seeley, Dr. D. Sharp, 
Mr. A. E. Shipley, Prof. C. Stewart, and Dr. H. Woodward. 
The official address of the Congress is, by the courtesy of the 
Zoological Society, 3 Hanover Squ are, London, W. 

The interesting ceremony took place on Monday afternoon 
last, at the Michael P'araday Board School, Faraday Street, 
Walworth, of unveiling a bust of Michael Faraday. The bust, 
which is of white marble, was presented to the school by the 
managers of the Royal Institution of Great Britain, and is a 
copy of the original bust executed by Matthew Noble. It stands 
upon a pedestal of Aberdeen granite four feet in height, and 
has been placed in the lx)yB’ hall of the school. On the wall 
immediately behind the bust a large brass tablet has been 
affixed, bearing the following inscription :—** Michael Faraday, 
natural philosopher, D.C.L., F.R.S., born at Newingtbn, 
Surrey, September 22, 1791. He was a patient student, an 
eloquent expounder, and a brilliant illustrator of the laws of 
nature. Fullerian Professor of Chemistry in the Royal Institu¬ 
tion of Great Britain, 1833 to 1867, Faraday’s noblest monu¬ 
ment is his ' Experimental Researches in Electricity and 
Magnetism ’ from 1831 to 1851. He died at Hampton Court 
Green, August 25, 1867, and was interred In Highgate 
Cemetery." Sir J. Crichton Browne, F.R.S., unveiled the 
bust, and expressed hU pleasure at being permitted to unveil 
this statue of a great man who had spent a long life in unveiling 
the hidden mysteries of nature. He hoped the sight of that 
bust would be an inspiration to the children, and that they 
would learn who Faraday was and what he did. He suggested 
that one day every year should be set apart in the school in 
memory of Faraday, when some part of his work should be 
explained. 

Prof. Ouver Lodgs will deliver the first of a course of six 
Christmas lectures (specially adapted to youqg people) on The 
Principles of the Electric Telegraph,” at Royal Institution 
on December aft. The remaining lectures will be given on 
December 30, 1897, and January i, 4^ 6, 8, 1898. 

The Jubilee Medal has been presented to Sir Robert Ball, 
the President of the Royal Astronomical Society. 

ThA Copenhagrii correspondent of the ^Ymes s^es that an 
expedition to the Pamir regions mil be fitted out next yeu, 
lu object will be to make geographical imd .ethne^^ical ex¬ 
plorations in the northerit part of the WaUhon Th^! 

expedition will be unde^ the leadersbtp of Uent. Olulwn^r 
and will Include titro scientific experts* Its cost will be partly 
borne by the Danish Government out of the CXrkfoei^ ^***^f^ 
and the exi>lorers expect to bi absent for two ^rs. 
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Samce announces that the Austrian steamship Pol a has again 
gone to th6 Red Sea for scientific explorations, and will this 
year cover the ground between Dschedda and Aden. Dr. Frant 
Steindachner, the ichthyologist» has charge of the ;eoological 
work, and observations will also be mode in physical oceano¬ 
graphy. 

Thb meeting of the American Psychological Association will 
be held this year at Cornell University, Ithaca, under the 
presidency of Prof. Baldwin, the sessions beginning on 
December aS. 

According to the Allahabad IHontor Mail, the Ceylon 
Survey Department is about to start on a cadastral survey of 
the Crown lands and lands of doubtful ownership in the island, 
on a scale of ten inches to the mile, and a topographical survey 
on a scale of one inch to the mile. It is estimated that the 
cadastral survey will occupy the ordinary staff for about twenty- 
five years. The triangulation and topographical survey, which 
will embrace the whole island, will, it is expected, be completed 
in five or six years. It is stated that at the present lime there 
is no trustworthy map of Ceylon in existence ; that there is no 
contour map of the island of any description, and that the present 
so-called map is a compilation from Colonel Fraser’s map (now 
nearly 100 years old), and contains errors so numerous and gross 
as to make it useless. Hence the new surveys to which re¬ 
ference is made. 

The Indian Section of the Pasteur International Memorial 
Fund has just forwarded a further contribution to the above of 
17/. 3r. 6/, bringing the total amount subscribed in India up 
to the handsome sum of 460/. In a letter to Prof. Percy 
Frankland, F.R.S., Surgeon Major-General Cleghorn mentions 
that '* the original sul>scription list contains the names of a 
goodly number of natives who have subscribed small sums.” 

We are glad to notice that Surgeon-Major A. M. Davis is to 
be attached to the office of the Principal Medical Officer in 
India, as a tentative measure, for one year, for the purpose of 
carrying out bacteriological and sanitary investigations. We 
hope the office of bacteriologist and sanitary investigator will 
soon be a permanent one. It is also stated that the Madras 
Government has applied to the supreme Governtnent for the ap- 
pointment of a bacteriologist, and has received a sympathetic 
answer, the suggestion of the Government of India being that I 
the present Professor of Hygiene at the Medical College should j 
be appointed Professor of Bacteriology. j 

Further particulars of the arrangements for the forthcoming 
meeting of the Australasian Association have reached us. Sir 
James Hector, the president of the geographical section, has 
announced as the probable subject of his presidential address— 

** Submarine Geography,’* and that the title of his popular 
lecture will be ** Antarctica and the Islands of the Far South.” 

A lecture to working men will be given by Prof. Threlfall and 
Mr. J. A. Pollock, who will speak on ‘'Electric Signalling 
without Wires.” The following papers, in addition to those 
already noted in Nature, have been promised On the 
Magnetic Force, at Right Angles to the Axis in the Interior of 
Solenoids,” by C Coleridge Farr; *• The Work of High Level 
Stations in Australasia, with special refere acmb to Mount 
Kosciusko and Mount Welhngion,” by Clement L, Wragge; 
’’Milk Analysia in its relation to the Butter and Cheese In- 
dutiiries/*'by H; W. PotU; ’’ Suresttons for a New Clasrifica- 
tiondf ^e iSucalyptus,” by Prof. Ralph Tate; “ On the Occur- 
fence of Muea^pfus in Victoria,” by A. W. 

} on the Flon of the Mallee of 

lEltoy b’Alton; ’* 00 the Growth of Galls 
an4 liisecl^” W. W, Froggatt; Notes on the Dis- 
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appearance of Native Races in general, and of Fijians in par¬ 
ticular,” by H, H. Thiele; “The Colour of Flowers, and iis 
Influence on Bee Life,” by Albert Gale ; “ Notes on the Wax 
of CetopiasUs mbtns,"* and “ On the Colouring Matter of 
Kru cocci eucalypH'' by E. H. Gurney. A long list of ex¬ 
cursions has been prepared, and at a recent meeting of tliu 
Council it was unanimously decided that scientific societies i> 
other colonies should be invited to send non resident delegatt* 
to the .Sydney session; and that members of the British, 
American and foreign associations, non-resident jin Australasia, 
who attend, should he admitted free. 

The following science lectures will be delivered at the 
Imperial Institute on the dates mentioned :—On November 19, 
“ Three Years in the Arctic,” by Mr. F. G. Jackson ; dn 
November 22, “Electric Balloon Signalling applied to Scientific 
FIxploration in Arctic and Antarctic Expeditions,” by Mr. Eric 
Bruce; on November 29, “ The Wild Kafirs of the Hindu Kush,” 
by Sir G. S. Rol>ert8on ; on Decernlicr 6, “ The Mineral Re¬ 
sources of British Columbia and the Yukon,” by Mr. A. J* 
McMillan ; on December 13, “Canada’s Metals,” by Prof. W. 
C. Roberts-A listen ; on December 20, “The Petroleum Sources 
of the British Empire,” by Mr. Boverton Redwood. 

The International Congress on the Protection of Birds, 
opened at Aix-en-Provence on November 9, and arranged by 
the Ligue Ornithophilc Fran9aixe, of which M. Louis-Adrien 
Levat is the president, was -concluded on Saturday last. The 
protection of insectivorous birds useful to agriculture was the 
chief matter discussed, and il was decided to forward to the 
Governments of Europe, through the French Minister of 
Foreign Affeirs, the resolutions which were formulated. Public 
educational bodies arc also to be approached in order to obtain, 
if possible, the serious consideration of this important subject 
by schoolmasters and Government school inspectors. Numerous 
P’rench and Italian agricultural, horticultural, and sporting 
societies were represented at the Congress, and delegates from 
the Selborne SrKiiety and the Society for the Protection of 
Birds were also present. 

The late Mr. W. Bolitho of Penzance, for thirty-five years 
treasurer of the Royal GeoJr^jical Socielyof Cornwall, bequeathed 
500/. to the trustees of that Society, the yearly income accruing 
from which was to be applied to the purchase of a gold medal, 
“to be called the William Bolitho Medal, to be awarded to 
such member of the said Society, whether Ordinary, Honorary, 
or Associate, whose attainments, labours, and discoveries in 
Geological or Mineralogical Science shall, in the opinion of the 
President and Council of the said Society, best deserve re¬ 
cognition.” The first award of this medal was made in 
November, 1896, to Prof. Robert Etheridge, in recognition of 
“his age, his great attainments, and his life-long labours for 
the benefit of science. ” The second award was made on the 
9th in$t, to Mr, Howard Fox, of Falmouth, in recognition of 
his various discoveries in the field geology of Cornwall, and 
of his having brought to light the radiolarian beds pf the south¬ 
west of England. 

The EUcirical WorM (New York) states that the National 
Museum at Washington has just been enriched by a very valu¬ 
able and interesting collection, comprising the private papers of 
the late ML Cyrus W. Field relating to the laying of the first 
Atiantic cable, cable despatches first sent, objects with which 
Mr, Field Worked out the idea of laying the cable, and many 
other things bf interest pertaining to the project. The cor- 
respdffden^ and autograph copies of telegrams sent by Mr. 
Field to the President of the United Staterand other eminent 
perl^ are included. The globe, which was constructed in 
I^ndou, and on which Mr. Field traced the course of the cable 
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■to be laid from Newfoundland to Ireland, forms an attractive 
object of the collection. It is about iS inches in diametert on a 
•stand, with a magnetic compass underneath, and shows many 
signs of hard usage. The journal kept by Mr. Field and notes 
of deep-sea soundings set down by him and officers of the 
Crtai EasterHy which laid the cable, are part of the collection. 
Mr. Field’s private library, with all the literature relating to the 
work of laying the cable, forms another part. There are also 
copies of medals presented to Mr. Field by Congress and the 
French Government, engrossed resolutions passed by public 
bodies in the United States and in Europe, a cane from the 
^ood of the Great Eastern, &c., as well as cases containing 
sections of the hist Atlantic cable. 

The Paris correspondent of the Times gives particulars of 
the trial trip at Mantes of the electric locomotive devised 
by M. Heilmann. The train, which was composed of 
twelve carriages and a luggage van, and carried 250 persons, 
weighed about 150 tons. The object of the trip was not to 
make a trial of speed, and the train journeyed at the rate of 
•only eighteen miles an hour ; the experiment seems, however, 
to have l>cen considered a great success, and testimony is borne 
to the case and regularity of the movement of the tnuin. 
Great things are hoped from this invention, no less than the 
-conveying of a train weighing 300 tons at the 8|>ced of sixty-two 
miles an hour being looked forward to. The Heilmann engine 
■draws a closed tender containing a steam engine of the Pilon 
pattern, which works the dynamos producing electricity. The 
malive power is transmitted directly to the eight wheels, which 
are only one metre five centimetres in diameter. The consump¬ 
tion of coal by the engine is less than that of an ordinary engine, 
BO that the locomotive can go greater distances with fewer and 
«horter stops for replenishing coal and water. It will, of course, 
light up the carriages by electricity, and it is thought that the 
electric will supersede the air brake. 

A LECTURE on ** Microscopic Observations on Deterioration 
by Fatigue in Steel Rails,was given on Monday, the 8ih inst.^ 
before the Sheffield Society of Engineers and Metallurgists, by 
Mr. Thomas Andrews, and is reported in the SAeJ^e/d Daily 
Telegraph, from which we give a condensed report as follows:— 
The earlier part of the lecture was occupied with the »c6n- 
sideration of the external stress and disintegrating forces imposed 
•on rails, and a large number of illustrations of the state of the 
wearing faces of rails which had endured the stress of wear for 
known periods and under known conditions of main line service 
were given. The gradual development of lines of transverse 
weakness, indicating the danger from minute cracks, and showing 
the influences of internal micro flaws in assisting the loss'of 
strength clue to vibratory stress were then traced. The effects 
also of varied chemical compositions on the physical properties 
and strength of steel rails were also considered, and illustrated 
by numerous micro-sections and micrographs. The lectuier 
referred to his recent researches on another serious cause of the 
loss of strength in rails arising from occasional segregation of 
the chemical constituents and impurities in steel rails, and 
offered suggestions for the prevention of this evil. He further 
.referred to the light thrown on this question by recent micro¬ 
scopic researches on the structure df gold and other metalffc 
jiUoys. The effects of the secondary crystallisation of i^on 
drecently observed by the lecturer wore also illustrated. Read¬ 
ing from the results of his research on the microscopic structare, 
chemical composition, and physical structure of rails of satisfiu:- 
tory long life, Mr. Andrews indicated the conclusions he bad 
arrived at as to the specification for modem rails best calculated 
to ensure durability and safety for main line services. TN 
lecturer mentioned that he was still pursuing additional chemieab 
l>hysicaK and microscopical researches on the important question 
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on the loss of strength in steel mils by reason of use, and ex¬ 
pressed the hope that valuable results in the interests of the 
public safety would result. 

At a meeting of the Nottingham Naturalists* Society on 
November q, the newly-elected president, tbe Rev, A. Thorn- 
ley, deliveretl a thoughtful address on " The Work of a Natural 
History Society/’ In the opinion of the president, the func¬ 
tions of a Society such as theirs should embrace at least the fol¬ 
lowing objects: instruction, stimulation, field-work, and pro¬ 
tection. The speaker, in the course of his remarks, regretted 
that the study of entomology has up to the present been to a 
large extent neglected in the county of Nottingham, but stated 
there were signs of improvement in this direction, as during the 
past year their Coleoptera list had been largely augmented by 
the labours of several members of their Society. 

"The so-called ** fruit cure/' although not much heard of in 
this country, is well recognised at various places on the conti¬ 
nent, where so-called gra|:>e‘cure stations have been established. 
In a recent number of Modern Medicine and Bacteriological 
Rffoiev) there is an interesting article on the subject, in which the 
historical side of the question is dealt with. Thus we arc told 
that many medical authorities in the tenth century become en¬ 
thusiastic in their writings over the remarkable curative virtues 
of grapes, whiUt a certain Van Swieten, of a more modern date, 
is said to have recommended in special cases the eating of 
twenty pounds of strawberries a day/’ The same gentleman also 
reports a case of phthisis healed by strawberries, and cites cases 
in which maniacs have regained their reason by the exclusive use 
of cherries os food ! These instances nether savour of the 
miraculous ; but there is no doubt that the so-called grape-cure, 
for indigestion and other evils, is carried on in many places on 
the continent, and that people betake themselves to Meran, 
Vcvey, Bingen, or to Italy and the South of France with the in¬ 
tention of devoting six weeks to the cure, during which time they 
are expected to have gradually accomplished the feat of con¬ 
suming from three to eight jiounds of grapes dally as the case 
may be. Grapes are said to exercise a salutary action on the 
nervous system and to favou^ the formation of fat, that is to say, 
when fruit of good quality is employed ; if the grapes ate not 
sufficiently ripe, and are watery and sour, the patient may lose 
rather than gain in weight. Dr. Kellogg, Director of the 
Sanitarium Hospital and Laboratory of Hygiene at Battle 
Creek, Mich., is of opinion that the valuable results obtained 
by a fruit diet in cases of biliousness which he has observed 
are due to the fact that noxious germs habitually present in the 
alimentary canal do not thrive in fruit juices. 

The Board of Trade report for 1897 on the sight tests used in 
the mercantile marine show^ that of the fifty-six candidates who 
failed in colour vision in 1896 twelve were examined on appeal, 
of whom five passed and seven were rejected. The number of 
officers already in poescssion of certificates who, on coming up 
for examination in 1896, failed to pass the sight tests, was 
twelve—one master, five mates, and two second mates failing in^ 
colour vision, and one mate and three se<wnd mates failing in 
form vision. Two of the mates who failed in colour vision ap¬ 
pealed and passed, and one of the second mates who failed in 
form vision passed on re-cxamiaation* The percentage of 
failures to pass the colour tests was ro2, a percentage almost 
exactly the same as that obtained in former ye^s, before the 
introduction of the wool test. The most extraordinary ^oint in 
the report is the great nomber of normal sigliied persoru who 
were rejected as colour blind; no less thap .41'6 per cent, of 
those who af^aled passed. This state of says the 

BriHth Medkai yaurmh we may expect to continue undl 
properly qualified medical men are as examineri^ ahd 

a trustworthy teat is used. 
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The KonigsWrg ami Memel district of East Prtissia is knowo 
to be a diatriet in which ophthalmia is prevalent. According 
to the Briiith MBdical yaumal a careful examination of the 
eyes of alt children in schools at Ktinigsberg has just been 
carried out by twenty-seven doctors, the result showing that 32 
per cent, of the children are suffering from ophthalmia, and of 
these more than a third from granular lids. 

From the U.S. Mmthfy Weather R$vUw for August we learn 
that the Postal Telegraph Cable Company is co-operating with 
the United State* Time and Weather Service Company of New 
York ip establishing throughout the city a number of handsome 
clocks which shall exhibit standard time, not only by the face of 
the dock, but by the dropping of a time-ball at noon. Under 
the dials are panels, which are filled up partly by special 
advertisements, and partly by the latest Weather Bureau reports 
and forecasts, which are thus made known two or three hours 
before they appear in the afternoon pa^^ers. The stands contain, 
in addition, a barometer and thermometer. The clocks have 
also been erected in many western cities, and the arrangement is 
somewhat similar to the so-called Umnta Columns in Berlin, 
where they are said to be very popular* 

The Indian Daify ^ews for October 23 contains a preliminary 
note on the Calcutta earthquake of June 12, by Prof. F. Omori, 
who has been making investigations on behalf of the Japanese 
Government. One peculiarity of the earthquake is that, not¬ 
withstanding its vast area of disturbance, the motion on the sur¬ 
face was not extremely violent. The variation of the inten¬ 
sity of the shock along lines across the seismic area was 
very gradual, and from this Prof. Omori infers that the depth of 
the seismic focus was not less than twenty miles. The shock 
appears to have been strongest at Shillong, Cheerapoonjee, and 
the neighboitring district. At Shillong the acceleration was calcu¬ 
lated from overturned bodies to be about 8 feet per sec. per see.; 
and this, if the period of vibration were one second, would imply 
a range of motion (or double amplitude) of about 5 inches. Prof. 
Omori believes that the origin of the earthquake was a sudden 
splitting asunder of the strata at a great depth, caused by an in¬ 
jection of steam or gas into crocks in the earth’s crust. The 
seismic focus was situated in an east and west direction under 
the Garo and Khasi Mills, and to the west or north-west of the 
centre of the great Cachar earthquake of 1869. 

A NEW form of electric seismoscope is described by Dr. G. 
Agamennone in the last BolUtiim of the Italian Seismological 
Society, the chief merits claimed for it by its inventor being its 
comparatively slight cost (about thirty francs) and its great sen¬ 
sitiveness, In most seismoscopes the movement of a pendulum 
is maguUied hy a long pointer, whose tip just passes through a 
hole in a metal plate, contact with which completes an electric 
circuit and starts a clock previously set at twelve. In the new 
instrument the metal plate is not, as usual, 6xed, but is con¬ 
nected with a second inverted pendulum, the bob of which is 
near the top of its supporting rod, while that of the first is near 
the base. 

.havf received from the Imperial Observatory of Coo- 
stantitiopk tbe mcmthly hullotins for Jonuary and February of 
the year. coafesdn a brief meteorological summary, 

and odnrinite^ thofugh apparently in less detail, the valuable 
lists of esrthquakes Issued ibr the yefiri 189J and iSpd^by Dr. 
Agiutrenpone. Both parts are the work of the Director, M. 
SallkZ^y. 

Am uMtomaUc controUer, intended for checking the issue of 
tlckj^ a cnihsoy boofch^offiee, has been reoentiy exh^ked 
in The mdcHa^ erldch Is df Belgian originv is 

so ^ bach Ikhet fl primed as hsnsd. % t#o 

ihqiratiients the clerk priois hn the tMcet the name of the 
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issuing odice, the destination of the passenger, the class, number,, 
month, day, and hour of issue, and the serial number of the 
ticket. At the same time a record of the issue is printed on n 
slip of paper, which is inaccessible to the issuing clerk, and 
serves for making up the books at the end of the day, or other 
convenient opportunity. The names of the stations are arranger? 
round the edge of a disc forming part of the machine, and in 
issuing a ticket, the clerk sets the name of the station required 
opposite a fixed mark. A downward movement of a small 
handle, of which there are a number corresponding to the 
different classes, causes an electric motor to do the necessary 
printing and eject the printed ticket from the machine. It is 
stated that each machine can be made to suk any number of 
stations up to loa Where a larger number have to be dealt 
with, extra machines would be employed. A practical trial of 
the instrument, is. we understand, to be made on the Northern 
Railway of France In connection with the suburban service. 
Where large numbers of stations have to be dealt with, the 
inventor proposes to modify the arrangement of his machine by 
fitting it with keys like a typewriter, the depression of any one 
of which will cause the printing of a ticket for the corresponding 
station. In this way a possible loss of time in selecting the 
proper station from the rim of the disc previously referred to 
will be avoided. The machine, as made for twenty stations, 
is about 5 feet 8 inches high, and has a base t8 inches square. 

The U.S. Pilot Chart of the North Pacific Ocean for the 
present month contains, among other useful information, a 
description of the storm-warning signals employed by the various 
maritime nations. In looking over this list one is struck by the 
great success of the system of drum and cone signals Introduced 
in this country in the year 1861 by Admiral FitsRoy, the first 
chief of the Meteorological Office, as these have been adopted, 
in either their original or somewhat modified form, ip every 
European country in which storm signals are used except 
Portugal, which uses flags only ; while in France, Germany 
and the Netherlands the cones or drums are supplemented by 
the use of flags or balls. They are also used in India and Japan 
in conjunction with balls, while flogs or balls (only) are used in 
China and in North and South America. Prior to their introduc¬ 
tion by Admiral FitxRoy, no signals to give notice of possible 
atmospherical disturbances were employed except in Holland, 
where there was a kind of semaphore, showing the difference of 
barometric readings between two places, from which one’s own 
conclusions could be drawn as to the probability of approaching 
bad weather. 

With the notable exception of M. P^naud, most experi¬ 
menters on rnechanical flight have worked with fixed aeroplanefr 
driven by a screw-propeller, A somewhat new departure ha'v 
been made by Major R. F. Moore, who has selected the Indian* 
flying-fox {Pteropm eduUs) as his pattern on which to con¬ 
struct models. From his experiments, which are described in 
the AeronauHtal Journal^ Major Moore concludes that artificial 
wings can be constructed In imitation of those of the flying-foxr 
and that the action of the pectoral muscles can be reproduced 
by spiral springs of suitable strength to hold the wings ex¬ 
panded^ up and down motion being accomplished by means 
of a U|^belsctric or other motor. Two or more pairs of wings,, 
arranged tandem ftishion, are found to be better than a single 
poir-Hi result fully in accordance with the conclusions formed 

other o^ervers. Major Moore considers it quite possible to* 
construct a machine of this type capable of raising a man. 

One ofthe most remarkable papers read at the recent annual 
meiektd ^ Botanical Society of Anrerica in Toronto was on 
thrdlscoeery of antherosoids in jSSaMua, by )dr. H. J. W«hber. 
1%^ patH^ has been printed at length in the Mataniml Gaeettei 
and, after the discovery of a similar niode of fertiilsaticm in Cyeas 
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arid S^isburia^ WiU attract sjreat altcnttouk In Zamia inUgri- 
fyikt Mr. Webber states that ihfcre are fbrrted» within the pollen* 
tube, near its basal end, two ceMs, one in advance of the other. 
trcm each of the cells' thus formed is develojjed a mobile 
anth^oSoid, two to wch pollen-tube. They are of a much 
tart^ sire than any kncrivn in vascular cryptogams, quite visiWe 
to the nsdeed eye, arid resemble in general structure those of feras. 
TTie mature antherozoid passes into the tirchegone throtigh an 
opening at the apex of the poUen-lube, and the fluid in which it 
swims about li supplied by the watery contents of the poUco^ 
tube; The nucleus of the aniherozoid is very large, and is 
^surrounded on all sides by a thin layer of cytoplasm. The 
antherosoids rotate, the cilia continuing to oscillate for' a 
considerable period after the rotation has ceased. 

Thb AiHerican Natur<tlist for October contains a short 
ntemoir and a photograph of Mr. J. E. Humphrey, the botanist^ 
whosp untimely death from malarial fever while on a sclentihc 
expedition to Jamaica we recently recorded. Born in t86i. at 
Weymouth, Mass., he took up the study of botany from his 
student-days. Immediately after graduation he was appointed , 
assistant in the botanical laboratory at Harvard, under Prof. 
Goodale. In 1887 he was selected as instructor in botany in 
the University of Indiana, and in 1888 botanist to the State 
AgricuUural Experiment Station at Amherst, Mass. From 1892 
to 1894 he studied under Prof. Strasburger at Bonn, and on his 
return was appointed lecturer on botany to the Johns Hopkins 
University at Baltimore. His best-known work was in con^. 
nection with the diseases caused in plants by parasitic fungi. 

A MONUMENT to the great anatotriist Malpighi was unveiled 
on September 8, in his native townof Crcvalcorc. i 

'tf * j 

The last number of the Pi*eceedin^i^ of the Zoological Society 
includes two papers which form important additions to the know¬ 
ledge of the land feuna of Spitsbergen, The collections de- 
scribed were formed during Sir Martin Conway’s expedition by 
Dr. J. W, Gregory. The first paper is by Mr. D, J. Scourfield. 
and describes the Rhizoi:K>da, Tardigrada and Kntomostraca 
The Khlzopoda include twenty-one species, all of which have a 
wide distribution in space, but are all new to the Spitsbergen 
fauna. In several species, especially Kn^lypha ciiiata 
Ntheht teihrisy the shells are abnormal in shape, which Mr, 
Scourfield suggests may be due to the severity of the climate 
under which they live, for the specimens of Cyclops collected are 
Also abnormal. Among the Tardigrada four species are de¬ 
scribed, of which one, Bchiniscus spitsbergensis, is new. Only 
one Water-bear lias been previously recorded from Spitslicjrg^ ; 
it was described by Goes in 1862 as an ally of MacrobUAm 
dujardinu Two species of Acarina are recorded, both additions 
to the Spitsbergen fauna, as are also the two species of 
Copepoda. 

A -SECOND paper, by Mr* David Bryce, deals with the Rotifera 
Previously the only records of members of this group from 
Spitsbergen were the mention of two indeterminable species by 
Goes in and the identificaUon of one s[^ies {QaUidina 
alpium) by Ehrenbeiip; in ‘ Mr. Bryce's paper adds twenty- 
five more species belonging |to ten genera. Two of the species 
i^Stephanops Umtius and Callidim vonustci) are hew. The com¬ 
monest species collected wax Cattidind plkaia. The previously 
known species are North European in range ; some of them are 
very rare; one CcUUdhta cormgera has been previously known 
only by two single specimens, Bergendal has recorded eighty- 
two species of Eotifera from Greenland, but from a latitui^p 
about 700 mtlea further south than the Spiubeigen specimen 
were collected; ami of the Greenland specks only three werg 
ooUected in Spitsbergen 7 
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Thk number of inveetigutlmu in physiblagjr and the allied 
sciences now nmde.in the United States of America haidsig 
( become so numerous, it has been thought that the present means ■* 
of publicaticm.Aeed supplementing ; hence it, has been decided to 
start in January next a special journal, entitli^ The Affuntan 
Joutnad 4^*, Phyeiolo^y^ Xo meet the needs of investigators in 
physiology, physiological chemistry, physiological pharmacology, 
and certain other branches of biology. Each volume, which 
will be edited for the American Physiological Society by an 
influentUVboard of seven doctors, will cohtaiAbout five hundred 
pagfes, divided into parts or numbers, to be issued whenever 
enough material has been received. The promoters are not 
very ^anguine as to the financial success of thmr enterprise—at 
any rate, for some time to come ; and they, therefore; solicit the 
aid of all friends of learning until the journal shall be established 
on a self-supporting basis. The yearly subscription price for 
the British Isles i$ a guinea, and subscriptions should be sent 
10 Dr. W, T. Porter, 688 Boylston Street, Boston, Mass., 
U.S.A. 

We offer ovtr congratulations to our contemporary the 
Electrical Review^ which, with its current issue, completes the 
twenty-fifth year of its existence. This event is celebrated in a 
fitting manner by the publication of a number of articles by 
specialists dealing with the progress made in the various depart- . 
meats of physical science during the time the Electrical Review 
has been in circulation. Our space is too limited to enumerate 
even the titles of the special contributions to this number; it 
must suffice for us to say that a vast amount of information is 
given in a very condensed form, the perusal of which is certain to 
interest all physicists. 

Dr. Donai.I> MacAi.istkr, of Cambridge, has, with the 
asswtance of Prof, Cattell, of the University of Pennsylvania, 
just completed a thorough revision of the second p^rt (Sections 
ix.*xv.) of hU English translation of Ziegler’s ** Text-book of 
Special Pathological Anatomy.” This announcement will be wel¬ 
come to many students of the subject,as the book has been in¬ 
accessible for some time past. The new part will be published 
in the course of a few weeks hy Messrs. Macmillan and Co., Ltd. 

We have received from Messrs. George Newnes, Ltd., the 
first part of the serial issue of Nansen's “Farthest North,” 
which is being brought out in this popular form by arrangement 
with the original publishers of the work. The book will be 
completed in twenty fortnightly parts. —From the same publishers 
also comes the November number of the Strand AfagazinCy 
which, as usual, Contains one or two articles treating of science 
in a popular xpanner. In the number before us Mr. Grant 
Allen writes pleasantly on Marriage among the Clovers," and 
certain “ Pests" are written about by Mr. Warren Cooper. Two 
of the pest* in question, viz. The Jack Rabbits of the United 
States," and, '** The Water Hyaciilth of the St. John's River, 
Florida," have already received notice in the columns of 
Nature (vol. lUt p. 586, and vol. Ivi. p» 33a). 

The additions to the Zoological Society's Gardens during the 
past include a WJiooper Swan {Cygnus musicus)^ a Night 
Heron \Alycticdrtp( grisbui)t European, presented by Mr, W. 

H. St. Quintin ; a CaUfomian Quail caHfornua) 

fibrit Crilifbmle, pr^itted by Mr Waiter l^obeTtson ; a Cannet 
{Sttla bassdna)^ Britbh> presented by i^sl Rev,' G. H. Thomp¬ 
son; a Dwarf C^tnele^ {(fkaidteleen pumifus) ftotss South 
Africa, presented bjr Mfo- Wolterbuk ; a Cotririion' Seal [Pkoea 
viiu/majt BritbK, d^Rposited ; a Kosy-bitled Duck \Afetopiam 
p^pHm\ riwee j^pMi^s 
Smith Ari«fic«,f twp 

two Danlirilt jtmir G^U ,,(^rpr 

emus), BrhNb puiqhaaed; 

, 'o'- ' .< : 
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OUR ASTRONOMICAL COLUMN. 

* Novkmber Mctkors (Li^niDs). —Although it was 

known that the t>rp8^nce of the moon wouUl hin^ci* niateri*lly 
the brilliancy of the display of the members of this particular 
meteor awarpn, many hopH that the weather at least would 
compenaate us for that of last year. We were, however, 
doomed to disappointment, and clouds were the order of the 
night, both in London and in many other counties where 
observers were on the watch. Mr Denning, writing from 
Bristol on the ‘Stb. observes lamentably, . up to the 

present time my results are negative. November 12 was cloudy 
all night, November 13 cloudy, except for an interval of |>artly 
clear sky between irh. 30m. and I4h., and November 14 over¬ 
cast ail night.'* 

Saturday jijght (November 13) in London proved really a 
first-class night for such observation;;, excepting, of course, the 
presence of the moon. It is true that white fleecv clouds 
occasionally came rolling up from the southward, out they 
afforded a magnificent spectacle, and soon disappeared in the 
north, leaving the sky brilliantly clear. Three tact| were im¬ 
pressed on one when watching the heavens : first, the dearth of 
meteors; second, the great number of stars visible considering 
the brightness of the moon ; and third, the extreme mildness 
and al^nce of dew. 

In a watch lasting more or less continuously from9h. to lyh. 
o’clock, only twenty meteors were seen, fourteen of these being 
estimated as Leonids, three Androinedes, and two Lyrlds. 

The five most brilliant Leonids were plotted directly on a 
star chart (Mean Equinox 1870). Three of these, when their 
trails were prolonged backwards, converged nearly to a point 
giving the coordinates of the radiant point as 154®, + 25®, while 
the other two apparently emanated from 171®, -1- 19 . The 
details of each arc as follows :— 
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Number 5 was somewhat unusual, falling towards the 
south-eastern horizon very slowly, that part of the trail close to 
the hfta<l being distinctly wavy. It may be mentioned that two 
cameras pointed first towards the Pleiades in the earlier portion 
of the evening, and towards Leo when sufficiently high in the 
sky, recorded not a single trail, although fourteen plates were 
exposed for forty minutes each during the time of observation. 

Jupiter's Third and Fourth Sateixites,— Prof. Bar¬ 
nard has communicated to the M/r. JVacA. (No. 3453) some 
most interesting observations of the third and fourth satellites of 
Jupiter, together with a set of drawings of these bodies made.both 
oat of and at the time of transit. These observations are valu¬ 
able, as they can be compared with those madelw Mr. Douglass, 
and described in the Aj/r, MM, (No. 3432). That they differ 
from these latter is only natural considering the difficulty of the 
observations themselves, biit that this difference is so great and 
fundamental is very surprising. Mr. Douglass, it will bt remem¬ 
bered, found that the surfades of these two ^ellites were covered 
with series of fine dark lines, measuring less thim Q"'l, or about 
200 miles^ and similar somewhat to those surihee markings as 
observed at hU observatory upon Mars, Venus, and Mercury. 
Prof. Barm^rd, on the other hand, has failed altogether to see 
theae details, abheugh -he has empld^d the 36-inoh Lick re¬ 
fractor in the attew^; the markings he observed always ap- 
peated to ^ large and more or leu cuffiieed^ with the exception 
of the white polar caps which, as he says, are exactly like those 
of Matt. In the Case of the ihird satellite the cap is generally 
situated at the north liibb, although on one or two oeoasions 
a wfUe eoathern' cap has been served,' Both caps of the 
fbmth been dcark diechupidshed, that at the^north 

mrge» covering a surfiuce equal to 
to nne-third of the of ^ sateilhe. 

ItrihrOsOng are^^t^ ap^peanneea arid appatent changes 
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of form which these satellites uiuiergu wheu lu uauBii. inus, 
as regards the third satellite the transit “ was very remarkable. 
The satellite appeared as a black pr very dark spot on its disc, 
and dose to the south limb of the satellite was a small, round, 
very white spot, fully os conspicuous as I have shown it No 
other details were seen cm it." The drawing referred to above 
shows the.satellite's disc very nearly iblack, the spot measuring 
almut, one-sixth of the diameter, of the satellite being repre¬ 
sented nearly white. The observations of prof. Barnard show 
fairly conclusively that the changes in form of the discs as. they 
pass across the primary are only apparen^. and mot due to any 
peculiarity of shape of the satellites themselves., lu fact, he 
himself b perfectly convinced that they arc caused by the 
relative intensities of the satellite’s markings in their transit over 
those of the primary. The peculiar feature of a double dark 
spot, or an elongated white spot shown by the, first .satellite in 
transit, is due to the fact that this body has a bright equatorial 
r^ion and dark polea When tran^ting across a bright 
of Jupiter's disc, the satellite appears like a double dark spot, 
and when over a dark portion like an elongated white one. 

The discrepancy between the forms of the surface markings 
on these satellites, as seen by two such observers as Mr. Douglass 
and Prof. Barnard, is indeed remarkable, and it would ^ of 
interest to know what would be the result of an interchange of 
instruments at the time of the next oppositions. 

Comet Perrine (Octower ,16).—The following is a con¬ 
tinuation of the ephemeris of Comet Perrine for the ensuing 
week as computed by Herr. J. Moller {Asir, MMr^ No. 
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The Variable Star 3 Lyral—I f Argelander's formula 
be used for the determination of the times of minima and 
maxima of this variable star, it will be found that these times do 
not exactly correspond with those now observed. Herr Panne- 
koek has recently undertaken to investigate the cause of this dis¬ 
crepancy, and has published his results in the Kotiinklyke 
AmdBmit van IVefenschappen te AmUerdoM (vol. v. No. 7J. 
A brief account of the main results are, however, contributed 
to the Asir&mmiiMe MMrichten (No. 3546). The improved 
formula for determining the times of the principal minima is given 
by Jierr Pannekoek as 

1855 Jan. 604 Greenwich M.T. ^ 12 908009 E 

-I- 0 000003855 E“ - 0*000000000047 E*, 

and hwVldds a table, which facilitates greatly this computation, 
containmg every twentieth minimum from £ = - 500 (1837) 
to E + 1500 (1908). 

To determine the amount, if any, of a variation in the light 
curve, Herr Pannekoek divi<ied the period of observation into 
two parts, before and after 1870, and obtained two sets of mean 
values Ibr the mantissa; of the principal points reckoned from a 
principal minimum : 

iftt max, and min. and max. 
d. d. d. 

1842-1870 ... 312 ... 640 ... 9*54 

1870-1895 ... 332 ... 648 ... 973 

This showed that the difference between the intervals Jrohi the 
principal minimum in the case of the maxima was quite apparent, 
while in the case of the secondary minimum it was comparatively 
smalL It k pointed out, however, that a possible cause may 
bc'i^iHie to different methods of curve-drawii)^, some observers 
drawing the curves symmetrically, and others not, The curves, 
he finds, further show small irregulaririei^ in iotensitv somewhat 
of thq same kind as those observed in n Aqnils?) which render 
uncer^lia the times of first maximam aticL principal minimum. 
.Herr Bainiekn^ that only the variatu^ in the tune of the 
maqi^ swn be put down to causes other than those of errors of 
obsnTatkm atid dtawiag. . , ^ 
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GEOLOGISTS IN CANADA. 

recording in our colinnns the proceedings of the British 
^ Afsocietion et Toronto )est August, passing reference was 
ma^ to the eacursion to the Pacific coast which was to take place 
at the close of the meeting. This excursion was in every way such 
an niiqualified sueceas, and especially from the point of view of 
the; gemogist, that we think some further account will be ac- 
cefitable to British geologists who were unable to attend the 
meeting. 

It was indeed a tour which could not but make a lasting im¬ 
pression upon all of us who took part in it. The vast extent and 
diversity the country traversed ; the richness of the material 
resources of the Dominion of Canada; the energy and enter¬ 
prise of its inhabitants ; the orderly conditions of the new 
dviltsetion even in the remotest settlements, were features 
which could only be properly appreciated after an experience 
of this kind. And beyond these general impreBsions it was 
scaredy possible for the student of any branen of science to 
traverse the great continent without accumulating firesh material 
and fresh ideas in his own particular subject. Amid a panorama 
of scenery always interesting and sometimes magnincent, we 
were carried from ocean to ocean in the greatest comfort, in 
many parts of the course through stretches of mountain and 
forest which but for the railway would have been absolutely 
impenetrable for the traveller l)oweyer well equipped. 

The arrangements for the excursion were made by the Local 
Committee In Toronto, who invited a limited number of the 
visiting members of the British Association to take part in it. 
To these members the Canadian Pacific Railway Company 
mnUificeptly presented tickets for the whole length of their main 
line, with the privilege also to travel without cost over any of 
their branch lines. A special car was attached to each of the 
weat>bounil trains leaving Toronto on three consecutive days, 
and remained at the service of the members until they reached 
the Pacidc coast. The excursion party thus raolved tt&clfmto 
three groups, which were $0 arranged ^ the Local Committee { 
that those of like interests should as far os possible travel together. | 

The geologists and their friends the geographers formed the 
third of these groups, leaving Toronto in the sleeping car 
** Chaudi^re ** on the noon of Friday, August 27. They were 
especially fortunate in having for their leaders Dr. G. M. 
PawsoD, the Director of the Canadian Survey, and Prof. A, P. 
Coleman, of the Toronto University and the Bureau of Mines j 
of Ontario, men whose knowledge of the country to be traversed 
was so Intimate that no potm of interest could escape unnoticed. 
Amnng the members of our party were Dr. W. T. Blanford, 
Prof* W. C. Roberts-Austen, Dr. C. Le Neve Foster, Prof. 
Albiechf Penck (of Vienna), Prof. W. M. Davis (of Harvard), 
Prof. K. Huerthlc (of Breslau), Sir George Robertson, Prince 
Kropotkin, Prof. H. E. Armstrong, Colonel F. Bailey, Prof 
T. Hudson Bwe, Dr. H. O. Forbes, Mr, W, E. Hoyle, Dr. 
A. Harden, Dr J. Scott Keltic, Mr. G. W. Lamplugh, Dr. H. 
R. Mill, and Prof. H. A. Miers. 

From the very outset the geological interest of the journey was 
continuous. Scarcely had we leu Toronto when Prof. Coleman 
pointed out to us the Idhg stretches of the Iroquois beach, an 
ancient tilted shore-Une of Lake Ontario^ Next wc passed for 
three or four hours over an irregular plain of drift, beneath 
which lay hidden the almost undisturbed Palseosoic rocks of this 
region. After skirti^ the shores of Lake Simcoe, we crossed 
the great unconformity, and found ourselves upon that vast 
Ar^hsean protaxis which was thenceforward to be traversed f0r 
a distance of over noo miles almost without interruption. 
Night closed on the characteristic scenery of this Archsean 
country—a timbered wilderness with hummocky rocks, eveiy- 
whete smoothed and polished by glaciation, rising into low hills 
and encloung lakes and lakelets inhnmerable with swamps or 
Bluish drainage channels between. Lake Nipisring, With fts 
gnoEnt tenaces, thmueh which it is believed that theouifidw 
of the Upper Great Ledees once found its way into the Ottawa 
Rivet, was passed in the night. In the morning we found 6Ur- 
selvus ** side-tracked *' at Sudbury, in the centre of a mlnii^ 
region, which already produces fully one-half of the world? 
consumption of nickel, and could supply more. 

With that encmfic hospitality wwch met us at every halt) 
the Mayor of Sudbury, with a local committee of reception, WM 
0Mdy astir with a carefully amanged pkh for the day. AfWtA 
public breakfSuc aepedal engine was at^band to take the ** Chjw* 
dito and its occupants to the renowned Copper Cliff Mum 
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Through the admirable forethought of Dr. Dawson, who struck 
somerMng akin to awe into us by his'power of conjuring up m 
the most unlikely places whoever or whatever we might most 
desire, Mr. A. E, Barlow, of the Canadian Survey, had made 
his appearance on the train during the night firom his camp in 
I the woods, and was ready to give us the benefit of his intimate 
knowledge of the district. With him and Prof. Coleman as our 
guides, we studied to the best advantage at fhe outcrop, the 
mode of occurrence of these great deposits of nickcliferotts 
pyrrhotite and chalcopyrite whi^ apparently are segre^Ced in 
an area of cabbro near its contact with granite. We were 
then shown through the surface works of the mine, the managers 
pointing out to us each stage in the reduction of the ore, from 
Its initial crushing and roasting to its smelting into " matte,'’ in 
which form it is sent east fpt further refinement. Some of these 
processes were especially interesting to the metallurgists and 
chemists of our party. 

On leaving this mine we divided into two companies, those 
who were anxious to see more of the nickel-mines visiting 
Denison, about twenty miles west of Sudbury, where the pro¬ 
spectors w^rc developing an ore-deposit similar in character to 
that of Sudbury, but remarkable as containing also some platinum 
in the form of the rare arsenide, speirylite, and a littfe gold. 
Here some of the earth overlying the ore-cieiK>sit was panned out, 
and a fair show of grains of sperrylite obtained. 

The other mem^rs were conveyed by their special engine to 
Faiibank, a few miles distant, whence they went in wagons over 
a terribly rough ** corduroy " road to a place in the woods where 
a curious vein of carbonaceous material had been struck, which 
its discoverers hoped might prove a valuable source of fuel. 
This material, known as anthraxolite, though not a true coal in 
the ordinary sense, is composed of almost pure carbon. It 
occurs in this placets an irregular upright vein, in some parts 
several feet in width, somewhat interpenetrated by quartz. This 
vein cuts across the l>edding of the surrounding ciark carbon¬ 
aceous slaty rocks, which are either 0/ Lower Cambrian or ot 
Huronian age. 

At this place, as we wound our way along the forest trail to¬ 
wards the luncheon place, there was a sudden and for the 
moment inexplicable stampede of the foremost members of the 
file, who had unwittingly plunged into a hornet's nest, and 
suffered inconvenience in consequence. And this little accident 
was the only mishap of the whole journey ! 

After luncheon a further expedition was made in birch-bark 
canoes up the Vermilion River, for three or four miles, to a spot 
on Vermilion Lake where a shaft had been sunk to develop 
another vein of the anthraxolite, but where its mode of occur¬ 
rence was not so clearly seen. On regaining our vehicles, we 
were conscious on starting of a sense of loss, and then perceived 
that our two most prominent foreign members were missing. 
We discoveired them, however, placidly eating pie in the log- 
cabin of a settler. They eagerly explained tbai they were 

studying the customs of the country -a phrase which thence¬ 
forward acquired a special significance. 

In retummit to Sudbury our train was stopped to allow Mr. 
Barlow to point out on intrusive contact of the Laurentian 
granite upon the brecedated edge of the diorite (Huronian ?), 
which apMts to be the normal relation of the two rocks in this 
region, This makes it somewhat difficult to understand how 
fhe metalUferoHS ore lias been concentrated at the original 
margin of the basic mass. 

In thd evening we Were banqueted by the citizens, and 
after many mutually complimentary speeches retired to the 
** Chatidiire with the coitsciousness of a welbspeot day. 

The momii^ of the 29th found us traversing a sparsely 
inhabited region of lakes and forests to the north-east of Lake 
Superior. The rocks were for the greater part of Laurentian 
type, a matted complex of igneous intrusions mostly of granitic 
ehameter, but pvesentlag now and again a more huie 
** Huroniaii aspsoi The marks of glaciation wereeverv where 
visible, on a scale quite Inohncelvable to 0 )e British glacialUt-- 
in loct, one might say that this whole da/s , journey was across 
a huge glaciatra surmee, 

And here It may be remarked, as Ulustratiiig the immense 
scale of the filoehri phenomena of Norih America, that through¬ 
out wh<w of our journey of 3000 hiUes m weic never ^ 
any one point outside the Mwlu of the gla^st deposits, and that 
in *on« or orhOtber^Ke eyidmea of irnmOr giacktion weiw 
always irimble Moreover, we 

have gone fhr an addmonal 750 
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lo the of the open Atlantic, with atUl the same glacial 

snrroandings 1 

In the early afternoon at Heron Bay, Lake Superior laj' below 
u<t, and until idghtfall our course ran through the bold and pic¬ 
turesque scenery of its cHtfy margin. Old beach* terraces lying 
high above the present take were pointed out to us in many 
places, these being the margins of different stages of the ancient 
glacier-dammed l^e of vast extent to which the names Warren, 
Nipissing, ftc., have been applied, 

Towaios evening there came a change in the profile of the 
land, striking alike to the geoli^sts and the geographers, the 
familiar low hummocky outlines of the Archsean giving place 
to the bolder features of broad tabular rock^masses rising high 
above the lake with cliff dike sides, the bright red tmts of 
which were strongly accentuated by the setting sun. These 
masses are compo^ of Lower Cambrian rocks {Animikie and 
Keweenawan), chiefly red sandstones and shales with some 
thin limestones, preserved under a capping of columnar diabase, 
which rest with the most pronounced unconformability, cakc- 
like, upon the irregular Arcnfcan floor, like the Torridon Sand- 
stone on the gneiss in the North-west Highlands. 

As if the elements themselves were imbued with the spirit of 
Canadian hospitality, not only was the weather almost through¬ 
out our tour ever)^hing one could desire, but also on this 
particular evening there came a fine display of aurora borealis to 
charm us when darkness had hidden the land. 

The following day, August 30, we arrived early at Rat 
Portage, the chief mining centra of Western Ontario, where 
we found Mr. Meinnes, of the Canadian Survey, just in from his 
camp to meet us. Here again we were received by the prin¬ 
cipal citizens, and led at once to the wharf on the beautiful Lake 
ot the Woods, where a special steamboat had been chartered for 
us. The extremely interesting Archsean geology of this region 
has been made known to European geologists by the classic 
Canadian Survey Memoir of Prof. A. C. I^wson, and we re¬ 
joiced in the opportunity to examine some of the sections 
described by him. Our first object was to visit the highly suc¬ 
cessful Sultana gold mine on an eastern arm of the lake. On 
the way thither we stopped to land at one of the Indian Reser¬ 
vations, where a curious native burial-ground had attracted our 
attention ; and the pathetic mementos which decorated a child’s 
grave excited our somewhat too obtrusive interest. Later in 
the day we were enabled to visit a second Camp, and see 
something of its living inhabitants. 

At the Sultana Mine, where a mill of ten stamps is already at 
work and a number of additional stamps are being erected* we 
were shown the process of treating the ore, which is lai^ely 
free-millit^, only 20 per cent, of the gold being left in the con¬ 
centrates for recovery by the chlorination process. The metal 
occurs in a quarts vein, at one place admirably exposed at the 
surfoce, which traverses the country-rock near the contact of 
granite, said to be Laurentian, with Huronian diabase. 
Throughout the Dominion it appears to be in similar positions 
around the contact of intrusive masses that the chief metal¬ 


liferous deposits are found, 

I^d by Prof. Coleman, to whom this whole r^ion is fomiliar, 
and by Mr. MeInnes, we next ascended the hiu to the east of 
the mine, and further examined the junction of the so-called 
Laurentian granite with the Huronian rocks, and noted the 
intrusive character of the former. Then rejoining our steamer 
we went Westward to some islands in the lake, on which the 
agglomerate ahd apparently volcanic character of the Huronian 
ro^ was well d^s^yed. 

The waters of tne lake were thick with a minute green float¬ 
ing organism, probably an a^a. It is said that there are 13,000 
islands in this lake alone; which be an over-estimate, but 
they RTfi certainly very ^ were told that they Were 

to be bought at all pncee, from hve dollars upwards, so that the 
possession of a private island in this Mrt of the world need not 
be an expeoidvpluxury,' And it might, perchance, hold a gold- 
mlnei 

Spending the Jhi^t at Rat Portage the geologists were early 
astir morning, apd found time for further investigation of 
this u^ter^ing lodihfy. Under Prof Coleman^s guidimce we 
stndM tnh con^ot of. Laurentian and Huronian at several points 
to the Inward of the town, neat wWe the waters of the k^ke 
pourihris^h th*^ distinct outlets ib formlhb W(nnipi^ River, 
said that our invesiigatms eztaofod us to 
grw, ihe bcMtbplea reteiionshlip 0^ these mreat rock-grou^^^ 
some of the sections the gneisde Lautentkn seemed 
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clearly to be intrusive upon the Huronian. But the general 
impression to be gather^ from all we saw of these rocks was 
that the term Huronian might include ve^ difteretit rocks in 
different places, and that still more was this the case with the 
term Lfaurentian. Until the Post-Archaean rocks are reached no 
strict divisional lines seem possible. Upon such difficult 
problems as these of the oldest rocks, however, the casual 
observer of a few isolated sections has really no right to own 
an opinion. 

The enormous water-power which the Lake of the Woods 
contains, has to a slight extent already been utilised at one or 
the other outlet, in the production of M electric supply for the 
city, and for driving extensive flour-mills at Keewatin. But a 
fine dam is now nearly finished by which the whole outflow will 
be made available for industrial ^rposes, and it has even been 
proposed to convey the power to Winnip^ over too miles distant. 
The navigation of the lake between Hat Portage and Kbb- 
watin had lately been much impeded by a floating island of 
vegetation, but this, as we saw, had been surrounded with a 
boom of ]<^s, and fixed to the shore. 

Boarding the train again at Keewatin, our course lay for a 
few hours longer through typical Archman country; but gradually 
the old rocks sank beneath the drift-plain, and before reaching 
Winnipeg in the afternoon we had passed once more on to a 
hidden platform of the Older Palzeozotcs, and had reached the e<^ 
of the great prairies. We were now within the basin of the 
glacial Lake Agassiz. This extinct lake is believed by its ex¬ 
plorer, Mr. Warren Upham, to have extended eastward well 
Deyond the Lake of the Woods, and westward to the ** second 
prairie steppe” of Dr. DaWSon, a breadth of about 250 miles, 
while the length from its termination southward in Minnesota to 
its northern shore against the ice-sheet north of the present Lake 
Winnipeg m^iy have been nearly 700 miles ; its area has been 
given as a^ut 1 kq.ooo square miles, or greater than the total of 
the six existing great lakes, Superinr,' Michigan, Huron, Erie, 
Ontario and Winnipeg ) It is to its finer sediments that the 
Wonderfully productive character of the soil of the Manitoba 
prairies is largely due. 

At Winnipeg^, the “half-way house” of the continent, the 
west-bound trains stop for an hour and a half to refit. With 
special tram-cars at our service, we were thus able to see some¬ 
thing of this substantial city with its many handsome buildings. 
The old Hudson Bay post, Fort Garry, standing in their midst, 
reminded us how marvellously rapid has been the growth of this 
western capital. 

On the evening of August jl, with Winnipeg behind us, the 
crossing of the plains had fairly commenced. Some writer—-jt 
nmst surely be Lawrence Sterne--has pointed out the great value 
of a plain to the discursive recorder of travels. One itould hot 
do better than follow this preceptor by setting down here some 
general ^flections which might otherwise find no place for 

First, we have to regret how few in number were the British 
geologists to avail themselves of this magnificent opportunity for 
study. It is often urged gainst us, and not without reason, that 
we are.too insular in our ideas and too apt to ignore the work 
dqne'b^ond our borders. Certainly the geologist who confines 
his attention solely to the neat details of British stratigraphy can 
scarcely hope to realise tlie true proportions of the problems 
with which the earth-student must deal. Explanations of 
phenomena which seem quite applicable on the small scale, 
often reveal their essential inadmuacy under wider conditions 
of application. And for a corrective study of broad conditions 
this transcontinental journey must assuredly be unrivalled. 

The railway goes more or less at right angles to the strike 
of the continent, and traverses therefore all the main rock- 
niasses of which the land is built, and all the great structural 
by which it is diversified. Hence the final impression 
which the geologist receives is that of some vast diagrammatic 
section of a continent. Even the scant time sjf^nt iti making the 
traverse was, oh this occasion, compensated for by the presence 
oLihe tnen who knew all that is yet known of the route, and 
whoyere iUWays teody to Impart what they knew. 

Next, althm^h in the abstract patriotism is out of place in 
scientte, let us record the sense of gratification felt by the British 
meitiil^s of the party, that across the breadth of this wide and 
PTPipe^us'Xfominlon we were among brothers. One could 
scaM^.ipake A journey of this kind withdtit becoming a little 
m(^ S^nai^st than before. 

Thhn let us set down our adtniration for the Work of the 
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Canadian Gcoliigical Survey. Considering tlie means at its 
command, and the positively inconvenient extent of its territory, 
it is marvellous how much has already been accomplished, and 
how clearly the general structure of the country has been brought 
out. It was pleaj*ant to i bucrve, too, how well its work was 
appreciated amonp the people for whom it was primarily ii)- 
tVnded, and how jn the mining districts the geological ma|^ we 
carried were quite familiar to the prospectors and mining people 
generally, who were ufiually themselves furnished with copies. 

And now for the Plains ! They were a knotty problem for 
our cep-morphologists, not easily to be solved by “ basedevel- 
ling” or other familiar methods, and w^e crossed theMn without 
properly understanding them. Considering their elevation, it 
IS clear that they should not remaih sp dat! 

But, taking them as we found them, we passed during the 
night from the first or Red River Plain to the second steppe, 
where there are some undulations, and before noon had 
crossed this also, and had reached that remarkable feature 
the long ridge-like Missouri COteau, which is largely made 
up of glacial detritus, and is proliably morainal in origin. 
Wc then reached the third steppe, which has an elevation 
of a little over aooo feet above seade^el at its eastern edge, 



y'TO. I- —The weAtern or dip-slope of Mount Rundle <9635 f«et> ; a faulted And tilled mountain- 
block, chiefly of^Pevono-Carboniferoun LimeatoneA. From Btuiff Hot Springs. 


As we approached the mountains we saw how the Laramie 
and Cretaceous rocks gradually lost their horixontality, becoming 
more and more tilted and crumpled as the foot-hills Were 
traversed, until—at the'entrance to the mountains—the disturb¬ 
ances suddenly culminated in a magnificent overthruM, as clearly 
visible on the bare mountain-wall as in a text-book diagram. By 
tills thrust the Cambrian, Devonian, and Devono Canioniferous 
limestones have been driven eastward over the broken Cretaceous 
strata for a horizontal distance estimated by Mr R, G. McConnell 
at seven miles, with a vertical displacement of ]5,ocx:> feet. 

We stopped just long cnoujgh at Kananaskis to gain a clear 
impression of this grand section, and were then taken forward 
into the mountains. 

From this point onward the line afforded n constant succession 
of studies for the geologist which could not fail to arouse his 
enthusiasm. The boldly-bedded character of the strata, with 
the planes often picked out by new snow, the steepness of the 
slopes, and the absence of vegetation, combined to bring out 
witb the utmost distinctness details of structure which ordinarily 
can be discovered only after infinite labour and research. 
Infold and overfuld, syncline and anticline, thrust-plane and 
fault were alike visible. Under such conditions the study of 
mountain structure acquired a fresh signi¬ 
ficance, and even those of us who before 
had paid no attention to the subject now 
pursued it with zest. 

The general character of this region is 
summed up as follows in the admirable 
report of Mr. McConnelP :—*‘This por¬ 
tion of the Rocky Mountains ... is 
characterised in its eastern part by a scries 
of great fractures and thrust faults, in the 
centre by broad sweeping folds, and in the 
west by folding and crumpling, accom¬ 
panied by the development of cleavage- 
planes and a limited amount of metamor¬ 
phism. Among its other more important 
features may also be noted the absence of 
recognisable unconformities, iht absence 
of any of the older crystalline schists, the 
relatively smaller amount of disturbance 
in the central parts of the range than 
towards the edges, the want of similarity 
in the sequence of the formations east 
and west of the axis, and the marked 
preponderance of calcareous beds between 
the Middle Cambrian and the Cretaceous.*' 
Our course lay up the Bow Valley, 
which is here carved out of a trough of 
Cretaceous rocks, wedged in among and 
apparently overlain by Cambrian strata. 
In this trough coal is mined, and although 
r .jj K' j Plains the coal of Cretaceous age 

9/, a. jl, ArmafroMg. lignite of poor character, the quality 
Andmountain- improves OS the mountains are ap- 

lot Springs. preached, until in this district both him- 

mmous coal and anthracite are obtained. 


but rises gradually to over 4000 feet at (he foot of the Rocky 
Mountains. These plains are all underlain by l^ramie and 
Cretaceous rocks lying fiat snd undisturbed, containing seams 
of lignite, and in places yielding natural gas. There were few 
scctmns, however, either naiuml or artificial, excepting in the 
superficial drift deposits. In these drifts boulders of Lauren- 
tian rock are very numerous, many hundreds of miles from their 
source. The third steppe is almost entirely a cattle-ranching 
country, with a dry clintate, as is indicated by the numerotfa 
salt lakes visible from the railws}'. In crossing it, the Cypress 
Hills, an outlier of Miocene rocks, broke the horizon to the 
southward, and the surface generally became more div'ersified 
than in the lower stepjTes. 

At Medicine Hat, in the evening, we crossed the South 
Saskatchewan, and under ordinary circumstances should hai^e 
enu red the Rocky Mountains during the night. But our director 
determined that we must make the approach \>y daylight, and 
mve Orders that our car should be deuched in the night 
Oalgf^i w here at daybreak the long range of mountain peaks 
wee JeU in view. A special endne haa been conjured from 
t^eWhere, and stood ready to take us forward to Banff. % 
thlfl arrangement; what was for the geologist the most impressi^ 
part of the route was seen to full advantage. 
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Not only in geological interest but also in the beauty < if its 
mountain scenery the Canadian Pacific is undoubtedly far 
superior to any other line crossing the North American con¬ 
tinent. We were here within the limits of Canada's Rocky 
Mountain National Park, and the views we now' obtained 
delisted us. Arriving at the well-known tourist centre; 
Banof, about noon, and establishing ourselves at'the large new 
C.P.R. Hotel, where we found Prof. John Mseoun of the 
CAnadiatt Survw awaiting us, we set about to make' the best of 
our time. A ri^e, knbwn as Sulphur Mountain, rising joob or 
4^feetabove me valley to the west of the holei;prorea attrac¬ 
tive to the more energetic of our party, ai^ althcragh Prof, 
Macoiin had already made the ascent earlier in (he day, he 
expressed his readiness to start again, and undertook the leader¬ 
ship of the group. For the others, wbo were content to'view 
the marry points of interest in the beautiful valley, carriages 
were provided. ^ 

From the grand outlook on the creW of Sulphur Mountain 
the chief featurmf of (he tegfon Were rosily The BoW 

River fair below us brdke across the range, While oh ehl^f hind 
were deep longitudinal vkllM running between tilted dro^ 
graphk blocks of Pslb^o^c^ U put 6f Whieh a 
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sion of motmUinous Hd(;e8 had boom carvedt all with precipitous 
faces to the east, and long dip-slopes to the west. Near the 
summit, About 8000 feet above sea-level, there were distinct 
traces of ^[laciAtion, apparently transverse to the ridge. 

A burned descent put us into fit state to appreciate the luxury 
of a bath from one of the hot sulphur springs, already cele¬ 
brated for their restorative properties, which well up a 
line of fault at the foot of the mountains. Then after a reunion 
at the hotel we retired once more to the Chaudiwhich 
had begun fo assume quite a home-like aspect. 

Early on the following morning, September 3, the west-bound 
tram took us again in tow, our course for some time following 
up the Bow River amid scener}^ of increasing splendour, with 
glaciers showing here arid there in the mountains ahead. Then, 
turning westward up a small tributary, the train entered the 
Kicking Horse Pass ; and soon a paint^ signboard announced 
the Continental Divide; and we breakftfttcd at Field Station on 
the Pacific slope, with the shapely Mount Stephen just above us. 

P'rom this point onward the geological structure became more 
complex, the foldings more acute, and the outline of the moun¬ 
tain peaks less and less dependent upon the bedding, and in 
running down the beautiful valley of the Wapta or Kicking 
Horse to the Upper Columbia depression we passed into the 
region of complication and alteration which 
forms the core of the mountain ranges. 

Thenceforward to the Pacific coast the 
task of the travelling geolomst is difficult, 
and but for the work which has already 
been published on the Selkiiks and Co^t 
Ranges, and the presence among us of the 
man who had done it, we should have 
been at a loss to understand what we saw. 

The Columbia River was reached at 
Golden, and was followed thence north¬ 
westward to Beaver Mouth. The great 
terraces of stratified material which line 
its valley up to high levels attracted atten¬ 
tion both here and at Revelstoke, where 
the railway again crosses the river below 
its great north bend. Leaving the Colum¬ 
bia, our track turned south-westward, up 
Beaver Creek and Bear Creek, to make 
its difficult traverse of Selkirk Range. 

The Palieozoic rocks had now undergone 
a great change of character, and instead 
of the flaggy limestones of the Eastern 
Rockies, we found ourselves among unfos- 
siltferous ar^llite schists and ouartziies, 
everywhere highly disturbed and sheared. 

The denser timber and the many long 
snow-sheds lent additional obscurity to our 
geological impressions. 

Around Rt^rs* Pass, 4300 feet above 
sea-level, lies ttie finest mountain scenery 
of the whole route, but on this day the 
highest tops were hidden in clouds. A 
short run from the summit brought us, 
at 2 0.Dr or 14 o*clock railway time, to our next halling-place, Canada, in British Columbia westward of the Selkirks the 

the CP.R. Hotel at Glacier. I’alaxjzoic and even Mesozoic rocks are so involved and altered 

At this place our first objective was, of course, the grand among eruptive and intrusive masses, and so implicated with 
IlliciUiwaet Glacier, the snout of which lies two miles back in each other oy the earth-forces which have built up tne mountain- 
tbe forest. Around the glacier a busy afternoon was spent-—one ranges, that the evidence for age Is rarely at liand, and one would 
of our party, expert in such work, fixing points for measuring need to be thoroughly well acquainted with the country to pro- 
its future recession ; others sealing the lateral moraines of blocks nounce Upon any part of it. But one could see that these 
of sheared quartaltfl in which blue quartz grains were conspicuous; schists arm gneisses form the Central Complex of the ranges ; 
others lUtimng the glader itself, and studying the nne dis- and ihiqy seem of high antiquity. In travelling from east to 
play of Structures which the body of the icc tevesls. But the west 'across the mountains we had seen the eflects of crustal 
time was* of cmirte, too shoft for inori;4 than « mere skirmish forces of e^dually increasing intensity, acting usually from west 
around kt lowemuist portion, and the great iesfieMs above to east. We were now upon the focus of ^esc forces, where 
remainod UDisen* their intensity had obscured the evidence. 

li had been proposed on the following morning to climb one : At Reifolstoke, the same evening, the Columbia was crossed 
of dm lidm ovsemking these ioefiekfi; but here for the first for the seednd time, the great river flowing south-easterly here, 
and onk the weather foiled us^ and though after breakfoat instead of north-westerly as where we had crossed it on the 
Prof* CoMian, who made light of all obstacles, led^ the way previous day, on nearly the same latitude, but about 230 miles 
towards tl|^vAsto)ien,aiKnhir 0^ foe many gladiem of this region, , nearer ha source. The valley systems of this part of the continent 
he fo^ ^ lfor jillfoWers tofitelhe ditoO^^ are ^xtufo^tly Interesting for the phydogrjipher. and present 

forest V : 3 ; . .f som^cuHbus'ptoblemswnicK are yet unsolved. In this instance 

Sn^ foatt in enghMihig ihave been^ In ^ tHe.O>lUfolfia aud its great tributary, the Kootenay, have their 

carryg^ foe mlwNydbwa foe^wfotetri but sourqea Olose together in the same great valley i the one flows 

nonoweanofototoatlubfofoan the great taorth^ and then swings round sharply southward; the other 



descent is made from Glacier into the cafion of the IlliciUiwaet. 
After leaving this place we had alt around us the heavy timber 
of the Pacific region, making, where unburnt, a fine foreground 
to the peaks ana glaciers behind. But the wholesale devastation 
which nas been wrought by forest fires throughout this r^ion is 
distressing to any eyes but those of the Western man who has 
come to regard timber as the chief hindrance to the rapid 
developtnent of his country. 

At Albert Cafion the train stopped long enough to allow our 
photographers to spoil their plates in attempting views of a 
sombre liver-gorge. At this point the dark schists with a band 
of crystalline limestone (part of the ** Nisconlith Series” of 
Dawson) are believed to lie very near the base of the sedimentary 
rocks , of the Selkirks. At any rate, a short distance further 
west we entered upon the region of gneiss, mica-;chist 
granite, which the Canadian geologists recognise as a portion of 
the Archaean nucleus or axis Out of such rocks the western 
part of the Selkirks and much of the Gold Range have been 
carved. We found opportunities to examine them, during the 
return journey, at a few points around Revelstoke and Arrow'- 
head* from their intricate structures one might judge that 
several different stages of movement and several distinct periods 
of eruption were represented. Unlike the conditions in Eastern 
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^wfi south, and awiti^ northward to their union, the Selkirks 
s)^ associated mountiUn ranges being thus completely encircl^. 
Among out party were those who have struggled bravely With 
aubh problems, atid to their investigations we shall look for 
ihHHer enlightenment. , | 

From Revelstoke the C.I^.R. Company has a line of com* ; 
muhicatibn by rail and steamboat into the celebrated West 
Kopten^ mining district, by way of that beautiful expansion i 
of the Columbia River known as the Arrow Lakes. Through I 
the liberality of the British Columbian Government, side-excur¬ 
sions were organised into this region, and on our return from 
VantoUver the majority of our jxirty took advantage of the 
opportunity to visit the brand-new' . mining town of Rossland, 
around which are grouped the chief mines of the district. Here, 
aa everywhere else in tne proviiice, every facility w^as afforded us 
to see all that was best worth seeing. We visited such well- 
known mines as the Le Roi, War Eagle, Centre Star, &c., 
where large deposits of auriferous chalcopyrlte and pyrrhotite 
occur, chiefly in veins near the margin of a mass of ^bbro in¬ 
trusive into PalDCOSOic rocks. The Targe smelter at Trail, on the 
Columbia Railway, a few miles distant, was also visited; and 
those of us who could spare the time went afterwards into the 
Slocan country, where the richest mines of silver-lead occur. 
Space forbids a detailed account of these and other branch 
excursions in the Province; but if it was intended that we 
should come away impressed with the mineral wealth of the 
region, that end was assuredly attained. 

It was but a twenty hours' journey from Revelstoke to the 
c^st ai Vancouver. After rising out of the Columbia depres¬ 
sion the railway finds an easy passage through the Gold Range 

the Eogfe Pass, apparently aWlley^ erosion now abandoned; 
tkou^ the soggestion had been made that it was providentially 
swbpTi^ to compensate the engineers for their dimculties in the 
SlIkifitB and the Rockies: 

Ti A eiudA df small lakes filh the summit of this Pass, to the 
wm^iward oi whitdt lie mai^ ^ne moeaihes. In Eagle River,on 
tm wmtern we weremrtunate lit'witnessing a good example 

df a aidihon rim, shoaU of trem ftsh crowding tlm shallows of 
t|M 9 stream every pari* rim lying dead on every bar. 

ghuswap mid XamlpG^ 14 k the dry interior plateau 

<^Britlsh tolmhbia with its ^tertiary volcanic rocks, were passed 
M me and at da^pak of Septembi^ 5 we were nmnte , 
<Mn riie picturesque daigph of the Tbompon River, near |l|^; 
jmtdtion with the Fraaer. In the Fsaser Valley it.self therell' 
^ this neighbourhood a riwip infold Cretaceous strata $ 
foWer down riiw only ancient-looking alafoSi supposed to bd 
G^nforlan, rion^ with smsses of igneous rdoks, Imtfi of add itpf 
Iduric'types. Near North Briid, where we breakfosted, a dredm 

weirk ItWring atwfe^ the river hole 

IkifoW the vriley ii^riowS/Fraser races aouthwim'; 

through a doairh wl^h the railri^^' 

nllri^.pasM at Y^i^-tfie ot the mouht^pi. 

atri swings rOhnd wesfjyard into a braadri and apparently much 
rMer VaHey^ Which it follows from Hope to the Pacific. Foi* 
lowing the river, our track went now amid the dense forest of 
gigantic trees with which the valley is filled, cleared spaces 
being as yet quite scanty. Of the l^ramie or newer rocks 
whicn underlie the P'raser delta, we saw nothing, as on the low 
ground there U every where drift and alluvium. Reaching Paci$c 
tide-water at the head of Burrard's Inlet about noon, we drew 
up at Vancouver half an hour later. 

Our long delightful railway journey was completed, and with 
it our tran.sverse section the continent. Starting within the 
Appalachian rim, we had seen, to the east of the prairies, the 
old Archiean floor on which the Palfiepaolc strata rested almost 
undisturbed ; then the prairies themselves, with their vast 
expanses of horuontal, unfaulted Mesdeoic rocks; then the foot¬ 
hills, with the same rocks thrown into wavelike swells; the® 
the outer mountains, with dislocated and overthrust masses of 
various ages, driven eastward from the centre of dtsturbaoppi 
then the inner ranges, with crumpled, and altered strata whose 
(^e was no longer determinable, and with the central core of 
metamoiphic and plutonic rocks; and thena^in, to theWesj^*/ 
ward, infolded and crumpled sediments with many ign^^s 
interruptions. 

AU this had, of course, been described for us riready by J|ie 
Canadian geologists in their admirable offldat and other 
cationa But what literature could hope to convey an ade<|^^ 
foqpreaiion of such a region to one unacquainted with it ? 

At Vancouver most of us took boat at once across the Stiaifo 
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of Georgia, a feu^ on whom time pressed crossing to Nanaimo, 
and the majority going first, to Victoria, whence a sp^ial 
excursion was afterwards made to Nabafino. It was a glorious 
afternoon for the passage^the mountains around HoWc*s Sound 
half bidden under storm-clouds and naif revealed, and a fore¬ 
ground of high gloomy shores, with ,the deep recesses of the 
Qords within gleaming with mysterious light. 

On Vancouver Iriand the heartiest hospitality again awaited 
us, but of our doings there is small space left to tell. In 
Victoria we found many of our friends of the two earlier 
parries, and wc of the Ghaudl^re.” held a banquet to do 
nonour to our leaders Dr. pawson and Prof. Coleman. On 
Monday ^ we were taken in carriages to the points of chiet 
interest in the vicinity of the city;, on Tuesday there was n 
special train to take us to Nanaimo, where coal of excellent 
quality is extensively mined from rocks of Cretaceous age; and 
on Wednesday a number of those who intended to visit the 
Kootenay started .for the mainland. Safe to say that we all left 
the city of Victoria wjth reluctance, os most do who visit it, 
And now the upity of our party was lost, and its fortunes 
need be nq further followed. For all of us this had been a 
memorable journey, and we started homeward with a lively 
sense of gratitude to the Local Committee at Toronto, to the 
Provincial Governments of Ontario and British Columbia, to the 
Canadian Pacific Railway Company, and, above all, to our 
leaders Dr. G. M. Dawson and Prof, A. P. Coleman, by whose 
exertions the complete success of the excursion was secured. 



PJ^OFESSOR VIRCHOW^S JUBILEE, 

pIFTV years ago Prof, Virchow delivered his first lecture as a 
^ university teacher, and preparations for celebrating the event 
of the jubilee at Berlin last week had been made, but unfortunately 
had to be abandoned iu consequence of a sudden attack of illness 
which befoU Prof. Virchow whilst lecturing two days before the 
anniverwry. Naturally some alarm was felt, but the attack was 
ttot serious and passed off quickly^ However, at Virchow’s 
request, the festive arra^bitients were countermanded, and the 
day was only marked omcinlty by a coi^ratulatory deputation 
from the Umvetsity. According to the Berlin correspondent of 
IJ^ JMtisk Medical Journal deputation consisted of the 
“* la of the four iFaculties, and nearly all the medical professors. 
'i.^B^nonsr, the University Kector, spoke first, and in a 
ittw aW^ addresa praised Virchow as the benefitetor of 
as the great rUMtisuQtrir whose methods had 
vpririwated almost «U iSohooU of thought. Then 

_PfoU |!foubner,^the Dteo ol the Medical Faculty, He 

%po^ V strong personality, and described the com- 

canoeditiy^fads tndhtngs which had revolu- 
lldmiwm It was true that what might be called 

Vkehow's,greatest lifework was the introduction of ** method- 
ol^ " into medicine, but this alone did not explain his immense 
influence. He had pre-eminently the genius of research, and 
had traded with his talent as a foithfol steward. At an age 
when others had not finished their studies he had attacked 
scientific problems with bts bold and strong inteUect, had gone 
on from (voblem to problem, until after ten years his work was 
crowned by the completion and publication of his “ Cellular 
Pathology.’* Since then he had beoome the froRcephr mtmdi 
ill medicine. Prof. Virchow, in reply, modestly disclaimed 
Wind he called excessive honours. He arid he foil tike a plant 
from which the withered leaves had, been removed to give it a 
better appearance. He could not deny that his work had 
always been fo^ and supported by the ehdeayouts to 

keep 4 n view, nuiyersal principles : and it was true, aka, that 
a certain soherness of judgment had helped him over great 
difficulties^ If h« had succeeded earUcr tinn otheii in forming 
a school, he owed this tp his recognition of the foot that it was 
impoarihle fo ^0 everyUting cmeaaR, and to hU sncceas in creating 
a sort pf phalanx for nfoid^ which Wd been of sufficient fotce 
fo qyercoine fosistancet and to .prepare, a broad baris for lafor 
develoonen^. And; thus* he was happy tb say* he now folt 
hifoifolLifo Ipf^ptr as r^eaantiag his school, aioee 

idtetai w^ a ihfiioent Ha 

m^ied that his RtUa attack pf the.day before would have m 
forthei;aed th^M <ifotisome time for isotk 
hfos 1 Stttl he 4cfohl ne<;ihld« fopfo ldinaeV that it was sfow 
time to make a stop» to a cefoiia exteht; sod therefotehe w|ii 
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doubly gltd that he had lately succeeded in convincing the 
Government that somewhere in Germany there must be a place 
where every student could, at all times hnd instruction on 
questions pathdlogy and medidne, that be had been in¬ 
strumental in securing the rebuilding of the pathological 
museum. 


7 HE TEMPERATURES OF REPTILES, MONO- 
TREMES AND MARSUPIALS.^ 

'’PHKRE has for many years past been a tendency to diminish 
^ or ignore the distinction Mtween the cold-blc^ed and the 
warm-blooded types of animal life. Yet the difference is one 
that is not only real, ^but in some respects radical. In very few, 
however, of nature's classes is there found a line of sharp de¬ 
marcation, and the chief purpose of this paper is to point out 
that, thou^ the distinction l^tween the two types is real, there 
lies between these two types a line of steady gradation. 

Although the inverteoili^s have the cai^city of producing 
heat, they are themselves bold-blooded, with the exception of 
the insects, they vigry rarely rise more than a fraction of a degree 
above the temperature of the media in which they happen to be. 
According to observations of Prof. Valentin, polypi, medusae, 
echinoderms, molluscs, crustaceans and cephalopods are able to 
raise themselves about a fifth of a degree, sometiines as much as 
three'hfihs of a degree, above their environment^ 

Among insects the power of hbat<^production is very much 
greater. Though essentially cold-bloooed creatures, in the sense 
that they have no fixed standard of body*heat towards which 
they approximate, they are almost always warmer than (heir 
media; but If they are at rest that excess is only a degree or two. 
In calc, however, of severe exertion, they are capable of warming 
themselves to a remarkable extent. 

In the case of fish, amphibia and reptiles the same is true. 
At rest all of them remain at the temperature of their environ¬ 
ment, rising and falling with it, and showing no capacity, 
however rudimentary, of maintaining a fixed and char.tcteristic 
temperature; yet all can warm themselves by exertion. The 
large blue-tongued limd, which is common in the southern parts 
of Victoria {CjfcUilus can warm himself as much as half a 

decree in ten minutes of anger. In five experiments of this sort 
I found that different individuals had different capacities of being 
irritated, but the average was a trifle under half a degree for ten 
minutes of exasperation. 

By activity, and consequent heat-production, all fish, amphibia 
and reptiles seem able to keep themselves a little warmer than the 
sir or water in which they dwell. Dutroche tells us {Ann. des 
Sci€fues No/,, xiii. p. ao) that the newt can keep itself from a® 
to 5^' above the temperature of its medium, the turtle i}*’ to 
and the common green lixard of France {/.acer/a Z'/riV/fr) from 4“ 
to 7^ Max Kiirlnnger asserts that species of blind worm rise as 
much as 8® above the temperature of the air. Fish at rest 
appear to take almost absolutely the temperature of the water 
wherein they live, but after a struggle, or any other jfbrm of j 
energy, they may warm themselves two or three degrees. j 

Thte, however, has no teal affinity with a warm-bfooded, habit 
And yet these creatures, approach in a remote way the warm- I 
blooded condition by sontetimes developing a capacity for heat- 
production in the actiop of their viscera, pumeril has ^own 
that snakes warm themselves from a** to 4"^, 

the maximum temperature occurring, about twenty-four hours 
after a meal. 

Thus it constantly happens that these animats, though essen¬ 
tially cold-blooded, may he observed at temperatures somewhat 
above that of their environment. Bat in general that excess is 
not great, and it leaves the distinction between,the warm-blooded 
and ihe cold-blooded type quite,unaffected. 

The true oriterioA of the i^ffstohee U .of course the conoomi* 
Unce of the temperaturer animal and Its medtom- An 
animal of the warm*bloode4%^ may vary a trifle in its general 
body Yompeeature when the diaiate alters, but it maiotains an 
almost constant degree of heat. The repdie/ though U may 
maintain: it^lf a few degreesabove the Imrronndihg temperature, 
always vaems with it, aifid fitUing so as to always the 
samenumhmof ; 

To. seh hew 
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specimens of the Urge limd already mentiuned into a small 
tank of water, so that only their noses were above water. I 
then wanned up the water at variouB rates of speed means of 
one or more lamps. The accompanying diagram (Fig. 1) shows 
how closely the tlxards followed the temperature of the enclosing 
water. 

j CyciMus giyas is a very sluggish creature, and if left alone 
never warms himself by any exertion, yet if one take» his 
I temperature in the early part of the day it will almost always 
I be found to be below that of the air. After sunset it is 
i generally higher. During two years I kept s|>ecimens of this 
species in a box, sometinres six or eight, sometimes only two 
or three, 1 took their temperatures morning and evening, 
not altogether continuously, but throughout the larger portion 
of that lime. The ayeri^ of all these observations gave for 
lizards for the air 18**4. fhis is a very close approxima¬ 
tion considering that the temperatures had the wide range thut 
lies between xa* and 32*. The lizards appear to be a little 
colder than the air. This I believe to be due only to the fact 
that, taking temperatures before eight o'clock in the morning, 
the lizards were still considerably in the rear of the temperature, 
while between five and six o’clock in the evening, though they 
were above the air temperature, the excess then old not wholly 
balance the morning deficiency. 

1 am convinced that if one took the temperature of a quiet 
lizard every hour for a month, the average would correspond 



Fro. show concomitance of temperalim of lizordt aad water. 

Upper line, tamperatitre of water, ^ lower Uoe, temperature of 
lizards. 


almost exactly with the average temperature of the air. The 
morning and evening observaUons which X took would give a 
less exact result, though from them the difference is only three- 
tenths of a degree. 

The stfiph whereby the more active and intelligent warm- 
blood^ types have arisen from the lethargic level would form a 
fascinat^g snb)ect for inquiry, but I purpose here only the niuch 
easier wncTtiMfe prosaic one of recording that such Steps, how¬ 
ever qo actually present themselves, and that these are 

in the meal pi^ct accordance with the existing cUsaification, 
which is based oii anatomical considerations alone, 

The monotvemes ere, in consideration solely of their more 
reptilsli^ atpitoiny, placed lowest in scale of maminal^* Their 
low ternpefftfire would entirely justify, were justification In any 
way i!^edL the position thus assigned them next to the reptiles. 
The teidberteife of the dock-btlted platypus has been determined 
fitU^uho-Maclay to be. as the average of three 
04^*8 When the water in which the antmals were 
i aa**2 (yewr»a/ oflinnean Society of N.S.W., viii. 
ix. ,1204) 

the ave^ the ten higher 

orders lefl; the' mat^^ exclucing the monotremes an<^ 
maiea|i^,ls as calculabed from l>r. John Davy's lists 
td*5, p. Jaoh while the avemge of a 
similar w smter list supplied by Max FfixUnger ia 39 . We 
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(my take \hU a^ fairly imlicalive of the f;eueral mammal temper¬ 
ature, which does not, except in constitutional disturbances, 
vary so much as two degrees on either side of this limit. No 
(tiammat indeed seems in g<K)d health to he warmer than 40"; 
seilrceiy any descend lower than 37“. 

The plaWpus, therefore, at only 24®'8 is almost a cold-blooded 
animal. The only other genus of monotremes, the echidna, 
carries ns a step upward';. Baron Miklnuho-Maclay’s average 
of.five observations is 28®, while the air was 20®. I have kept at 
difTCrent times fourteen specimens of E^hi^na kystrix^ and made 
twenty-seven obiervatinns on the tern peratures of all I happened 
to have at any particular time. 1 found the average to be 
29"'4, or nearly a degree and a half alwvc that of the Baron. 
But these animals show their affinity with the reptiles by a 
temperature so variable with the weather that we may readily 
expect the average of one series of experiments to differ very 
considerably from that of another. 

An echidna one cold morning was ns low as 22®; another, 
brought in from the forest in a sack exposed to a fierce midday 
heat, registered as high as 36® 6. The accompanying diagram 
(Fig. 2) represents the general charackr of ihe variations, the 
temperatures in each case being the average of from three to six 
individuals, which never Vary from one another at the .same time 
more than a fifth of a degree. 

It will be seen that ihe temperatures of the echidna; varied 
from 22® to 36®’6. This is an immense range for a mammal, 
and suggests a reptilian want of^ capacity for temperature regu¬ 
lation. Moreover, ihougli the concomitancy between the air 



to 36"'4. Females at the breeding time are always very 
decidedly above the ordinary degree of warmth. If such coses 
be excluded, the average is exactly 36®, But the average for 
males alone is only 35^'2, The range of variation may be seen 
iti Fifi- 3- 

The range is not very wide, yet I have often known healthy 
specimens that had been for a while in the sun stand as high os 
37“‘9, while bn a cool day or in a very shady place the same 
individuals would be only 35®‘3, a range greater than wc would 
find under the same circumstances in any of the higher mammals. 
The highest register 1 ever obtained for a thoroughly healthy 
koala was 38^*4, which is a degree and a half above the normal 
temperature of man ; the lowest wa.8 34®'9, or nearly two degrees 
below man’s normal. 

According to observations taken for me by Mr. Ernest Le 
Souef, the Dasyures come next at an average of 36®. 

Phalangers stand next in order. The average of twenty*two 
observations on from two to four S|>ccimcn« of the ring-tailed 
t:pi»sums (Phalangisia) gave 36“'6, which is only a little below 
tbe normal human tcmjicrature. But again the range was much 
greater than one finds in any of the hiAer mammals. In cool 
weather, with the thermometer at 16 '8, a male would register 
about 35®, a female a}x>ut one-tenth of a degree higher; but in 
warmer weather, though still in the shade, where the thermo¬ 
meter registered 31® to 35% the opossums would be about 37*’- 

Mr. Ernest Le Soucf took for me the temi>eralures of three of 
these Australian opo.ssums in the Melbourne/k>ological Gardens, 
Pkaianghta vn^pina gave 36"' (, Phalangista fulif^tiosa 37'''3. 



Tu Bhow waiu of coticomitatice in th« oi Koalu anU 

nir. Uppwr Un«, Koala; tower line, air. 


and the body temperatures is by no means strict, there i.s enough 
to show that the one in a lari^e measure follows the other. It 
is to be remembered that while a monotreme may rise and fall 
with the air, yai ihe^uie change will follow the other after a 
definite perlbd of time, and an hour after sunset, (hough the air 
in a box may have grown much Coolfcr,nhc echidna; in that box 
may have only begun to cool 

The next stage in the anatomical classification brings us into 
the order of the marsupials, and here again we make an upward 
step in view of a temperature higher, but not so high as that of 
mammals in general ^ steadier, ^t not so steady as is usual in 
all the remaining orders. I have observed the temperatures of 
sixteen different sriecies of marsupials, and they average 36® 
exactly, as the result of 126 observations. They are thus 3® be)ow 
the average of other mammals. 

The marsupial whose ictnperalute, so far as I have observed, 
comes next above the monotremes is the wombat, which stands 
at 34®*!, as the average of single observations made on two 
specimens {pkasca/off^s MsiorAihtis, 34 *'3, and P, p/atyrkmm, 
34®). Next seems to stand th^ genus PeUuruS, or fiying squtfrbl. 
Mr, Ernest Lc $ou^f was good enough to Observe for me tbe 
umperaiufes of five spe^nens in the Zoological ’Gardena of 
Melbourne. The average is 35*7. 

/^her that comes the genus Pliascolarctos, our little native; 
beats or koal^. I have kept pumerous specimens of this animat 
(pdfssrffs) on his iiaiive gum trees, with nothing hrtifidal ai^t 
him Aavc a str^ and rope whereby he could ’be pulled dd^ 
fro^ iO tihic to have his tempeiaitiFe observed. Ththl J 
made e^hty-three observations, the averttge of Which amounts 
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This corresponds with Selenka’s observations of the true 
opossums (Didelphys), which ranged about 37*. 

I have made only fotir observations on the temperatures of the 
kangaroo family. They are a little under the human standard, 
AfacrapHs ^iganUus gave 36"’6, J/aJmaittrtss benmUH gave 
37®-x, PeirogaU xantAopus 3 S ‘ 9 * while the tree kangaroo 
{Dendrogalus grayi) was exactly at the human standard, 37®. 

From the few recorded temperatures of rodents and in- 
sectirores, I should think it moat probable ^that they came next 
in order, with perhaps the Cetacea and Sirenia, judging from 
occasional records, as almost on the same level All the other 
orders of mammalia stand uniformly much atiove the human 
tem{>eratnre. 

It is clear, therefore, that there are grades of temperature, and 
that the mammals whidt are classra lowest on anatomical 
grounds are not only of the lowest temperature, but also of the 
greatest range, ana they are Ukewise, of all mammals, those 
Which are under the strongest and most direct infiaence of the 
temperature of the envirdumetvi, 

Similar, though much less complete connecting links may lie 
seen In the case of birds. The lowest of h^rds are the Bathaf, 
or Cursores, and'the^ appear to have thedowest iempeeaiure. 
Mr. Ernest Le Semlif took for me in the Melbourne &otb^al 
Gardens obiiervatloiutm (be temperature of Urn eniu. These iire 
the lowest records of bird temperatureit ^ udiich I know.; They 
'averaged 3^'''5,’ WWle idl the birds above the Hattim a^ in- 
varfeUlyoyer da*» The temperature of, thirtyrslx fowls* token 
qaiddy by (light from thuir pe^ohua 
tMt of twelve, lifted fimm ihe ifepm ia 
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was 41^*4. Numbers nf fuwU caught while roaming about 
averaged 4E^*3, but these of coitrse were always waraied up 
previouitly by a Utile violent eKercise. Turkeys stand about 
the same level ; ducks are stated, on good aurhoniy, to l>e lower ; 
but t have found for these birds, from a fairly large number of 
observations, an average of 42*'r The temperatures of birds of 
the more mtefliGenl orders is generally somewhat higher. If 
we exclude the mrds of prey, we might say that in all orders 
above the anseres, CTallt:e and gallinte the temperature ranges 
over 42**. It would be a matter of interest to secure some 
observations of the tem|3erature of the apteryx, in order to 
determine whether the lowest of birds shows by its body warmth 
in Some degree the same reptilian affinity which the mnno> 
tremes exhibit. In that case there would be reason to believe 
that the rest of the Ratvta* would corresptind closely to the 
Marsupials, being a connecting link, but much closer to the 
higher forms than to the lower, 

In a very general way, and not forgetting numerous limitations 
and contradictions, jr may be sard that bodily activity depends on 
body temperaiures, that creatures such as insccls and reptiles 
are active only when \^‘armed up from without, but liecome 
torpid with decreasing temperature. The type in which activity 
is generally habitual, maintains its own body temper.iiure. J'his 
is seen in the mainnml^, but more still in the birds. Hut this 
warm-blooded active condition was produced by no sudden 
emergence; the uionutremes and marsupials form a gentle 
gradation between the reptile and the carnivore or ungulate: 
while, SO far as indications point', there is reason to l>elieve that 
the lower birds still are reniinUcent of a once existent chain of 
links which equilly joined the cold-blooded lizards to those 
warmest-blooded of all creatures, the passerifurmes and 
fringilliformes. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxFORi> —Dr. W. T. Brooks has been appointed LiichBeld 
Clinical Lecturer in Medicine. 

The Welsh Prize for Human Anatomy for 1897 ^*^8 
awarded to Mr. A. T. Waterhouse. 

W. K. Spencer, of Batley Cirammar School, has been elected 
to a Demyship in Natural Science at Magdalen College, and A. 
J. Webb, of Dulwich College, loan Exhibition. 

Convocation has conferred tlie degree of M.A., by decree, on 
Mr, A. A. Rambaut, the newly-appointed Kadclllfe Observer, 
Prof. Gotch and Dr. Buckmaster have l>een appointed 
Examiners in Physiology, and Prof. Allbutt and Dr. Ormerod in 
Medicine for the M.B. Examinations Irom 1898-1900. 

Mr. N. V. Sidgwick, Ch. Ch., is President of the Junior 
Scientific Club for the present term. The other officers are: 
Treasurer, Mr,* A. E, Boycott (Oriel) j Editor, Mr. A. R. 
Wilson (Wadham) ; Secretaries, Mr. A. Hartridge (Exeter), 
and Mr. K. Nunneley (B.N.C.). 


Cambridge. -'Dr. Shore, of St. John’s College, has been 
yjpointed Chairman of the Examiners fOr the Natural Sciences 
Tripos, and Dr. Hobson, of Christ's College, for Part 11 . of the 
Mathematical Tripos. 

The Arnold Gerstenherg Studentship, for natural science 
students who distinguish themselves in Moral Philosophy, has 
been awarded to Mr. C, F. G. Masterman, of ChrisPs College. 

S the will of Mr, Joseph Gedge, M.B., who died at Khartoum 
Q. while acting as mediciu officer to Sir Samuel Baker’s 
Ition, a iom of tooo/. has now cotne to the University for 
the foondatjbn of a bieonkljprUe in physiology. The recipient 
is to be a graduate of the UnIveyBity of hot less than five or 
more thin seven yehrs! sthhdrng fronematrieufaHon, who sends 
or%tni! observations in physiology, 
igical chen^ist^iy, knd physiologica] 
If the" pit&e'is not anwded on any'oeeaslon, the 


thii fund is to be given to the Museums 

t^fcllowh^ awwrdsdn Science 

Co st&l^thiiot yeV m rSiddeeibe scholar- 


in (he best esSav ei 
intruding history, jphy^ogical 
ph 



At Trinity College the corresponding awards are as follows c— 
75/. minor scholarship, Harrison, of Royal Colloge of Science, 
London; 50/. minor scholarship, Hamill, of $t. Paul’s School t 
40/. exhibitions, Keeling, of Bradford School, and Scott, 01 
Rugby School; sizarship, While, of Royal College of Science, 
London, 


The death is announced of Dr Arthur Scheffer, formerly 
professor of chemistry and medical physics in the University or 
kieff. 

The Calendar for the seventeenth session (1897-98) of the 
University College, Nottingham, has just been publi.shed at 
Nottingham by Mr. J. Sands. 

Mr. Arthur Hamilton White has l>een appointed 
professor of paihtdogy in the school of the Royal College of 
Surgeons, Ireland, in the place of Dr. Thomas Myles, resigned. 

A laboratory for experimental psychoU>gy has been opened, 
under the direction of Dr. W. O. Krohn, in the Illinois Eastern 
Hospital for the Insane, at Hospital, Ill. 

At a meeting of the Court of the Victoria University, held at 
Owens College, Manchester, Prof. D, J. Leech was re-elected a 
member of the Council. It was resolved : “ That the colleges 
of the University be invited to take such steps as may be 
necessary to secure the inclusion of the colleges in the list of 
institutions at which Royal exhibitions and national scholarships 
can be held.” 

The Kingsley Laboratory of the Worcester Academy lva» 
dedicated on October 30. Addresses were delivered by 
President Eliot, of Harvard University; President Hall, of 
Clark University, and President Mendenhall, of the Worcester 
. Polytechnic Institute. The building is said to be the best 
equipped for the study of science pressed by any seconc^ry 
school. ^ 


Gehbimbr Berg rath Bruno Kerl, professor of metallurgy 
at the Berlin School of Mines, has retired after more than fifty 
years constant professorial work at Clausthal and Berlin. ^ He 
has been a voluminous contributor to the literature of met all ur^,. 
and for thirty-eight years he was one of the editors of the Mining 
and Metallurgical Journal of I^eipzig. On his retirement the 
German Emperor bestowed on him the Order of the Red Eagle 
in recognition of his great services to metallurgy. 

The following appointments abroad are noticed :—Dr. 
Charles W. Dabnty, recently assistant secretary of agriculture, 
to be president of the University of Tennessee; Dr. Arthur 
Allin, of Ohio University, to be professor of psychology and 
pedagogy in the University of Cedorado ; Dr. Hermann Munk 
to be niU professor of physiology in the University of Berlin ; 
Dr. Hettner, of Lei^g, to be assistant professor of geography in 
the University of Tubingen, I>r. Max Eaich to be assistant 
professor of analytical chemistry and chemical technology in the 
University of P^langen; Dr. Zwaardemaker to be professor of 
physiology in the Universiiy of Utrecht i Dr, Frank K- Cameron,, 
late associate professor of chemistry in the Catholic University of 
America at Washington, to be research assiatant in physical 
chemistry in Cornell University ; Dr. O V- Darbishire to be 
lecturer (privat-docent) in botany at the Prussian University of 
Kiel 3 Dr. A. K. Hill has been appointed to succeed Prof. 
Wolfe gt the UniverMty of Nebraska. The chair vacated by 
Prof. Hill at the Osh-Kosh Normal School has been filled by/ 
the election of Dr. F, D. Shernuui. 

Tus Report of the Council of the London Societv for the- 
ExtepsiOb of University Teaching, for the session 1896-97, has. 
reaoM us, and is of an cncoubigtng ngture. The number of 
courses fer the session under review was 166, as compared with 
148 Ibr 1^-96, and the number of students for 1^ two periods, 
ip the order named, was 14*150 wad 13,2^, The slight falling 
otf h» the number of certificates awaydeifCll^ in 18^-97, as 
against 1^966 in 1895^96) is explained by the alteiratiohs made 
ib ,the Bw(lations of the Education DeuMment with regard to 
Schotarshijn Examination- Candidates are now only 
idle^dd tb tike the University ^xtemdbn eabamination as an 
lilbhrMriive td the Queen's SdMUushlp in the same 

dl^^VtH^breas fonnerly tife poAimRw^ sessional cer- 
tfficateJfeebied a block of shdy kharks'ln addition to those ob^ 
ulih^ ln' the ordinary examination. The Couitch anticipated 




NATURE 


•70 


[November 18, 1897 


^fiis AltMAtlon woti&ld ^kc 4 much greater difference in the 
fki^hiber of piipi1<tcacHfcTS' Working for settaionnl certificates thaiEi 
tiOH been the' case. They Have bceh much gratified by the en^ 
fbuaiasRi by the neada of pupil-teasers’ centres with 

«g«rd to University Extension teaching, in their efforts to kee]^ 
in connection with the Society under the altered conditions. 
Pioneer courses of lectures, the expenses of which have been 
^>rne by the Technical Education Board of the London County 
CouncHi have bwn given at Bethnal Green, Poplar, Queen^s 
Patk, $t. Pancras, Shoreditch (two courses), Walworth (two 
courses), and Wandsworth. These courses were attended by 
idtout 3500 jMOple, almost exclusively of the artisan class. The 
average attendance at each lecture was 387. In two of the dis¬ 
tricts regular extension centres have been formed as the result of 
the lectures. In connection with these courses the illus* 
tratjoas of scientific principlee are largely drawn from the in¬ 
dustrial developments of the district with which the working 
men are particularly acqualnte<l. Thus the course on Electric 
power and Lighting/* given by Dr. Laurie at the Town Hall, 
Shoreditch, in the Lent Term, was fully illustrated by views pf 
the Shoreditch electric InstaBation, and created an intense 
interest in the subject among the working men, who attended in 
great numbers, A large proportion of the audience remained 
for class instruction after tne lectures ; many did regular weekly 
paper work, and forty obtained the certificates of the Society os 
the result of the terminal examination. 


SCIENTIFIC SERIALS. 

American Journal of Science^ November. — Geology of 
Southern Patagonia, by J. B. Hatcher. This is an account of 
the results of an expedition into Argentine Patagonia made for 
tlM purpose of collecting vertebrate fossils for Princeton Univer-^ 
sity. The oldest sedimentary deposits seen w'ere a series of 
black, very hard, but much fractured slates, wiih Ammonites 
fairly abundant, but not sufficiently well-preserved to admit of 
idi^tlficaiion. Theiie bed.s are referred to the Jurassic, chiefly 
op account of their lithological characters and the great thickness 
of the overlying rocks, which, to judge from Dinosaurian remains, 
can hardly be more recent than the Cretaceous. The betls of 
basalt observed by Darwin on ascending the Santa Crut River 
are nof due fo a flpw from the distant Cordilleras, but to small 
local craters.—The former extension of the Appalachians across 
Mississippi, Louisiana, and Texas, by F. C. Branner. Gives 
additional facts in support of his thesis that the old Appalacluan 
land area crossed what is now the lower Mississippi valley. The 
coal-measures drainage of the Illinois-Iodiana-Kentucky Fiasin 
flowed westward through the Arkansas valley into, a carlxin- 
iferous Mediterranean sea. The drainage of the coal-measures 
KgioD Sooth pf the Ouachita anticline flowed westward and 
centered this sea north of the Texas pre-Camlirian area. The 
drainage of both the Arkansas and Texas carboniferous areas 
was refversed about the end of Jurassic times, when orographic 
movements over south-east Arkansas, eastern Texas, Louisiana, 
and Mississippi submerged the former extension at the Appa¬ 
lachian watershed, and admitted the early Cretaceous sea across 
the l^ilteo^oic land as far north a.s southern Illinois, —The com* 
bustion of organic substances in the wet way, by I. K. Phelps. 
.iCarbon dioxide may be estimated iodometrically with a fait 
degree of accuracy. It may, therefore, be applied to the de¬ 
termination of organic carbon oxidised by liquid reagents, such 
«s potassium jKrn^nganmte or chromic acid. The ^rmer was 
used for oxidising oxalates, formates, and tartar emetic; the 
latter for these and cane-sugar and paper. The method is very 
successful in the of the less volatile beanie compounds.— 
Some features of the pre-glacikt drain^e in !W[tchigan. In all; 
the glaciated area (if North America, ho region is .so extensively 
and deeply covered with drift as the lower peninsula of Michigkn. | 
The author works'but the prbbible fcatu^^ % artiilbgy Wiftif: 
unglaciated areas, i 

^^»^)oniferous river^teriti./' ■ "'"’''I'''; 

Wiedemann*s 

dxMwation of Ze$rmahn> phenomenon, 
author observes the dark: lines % ap 

traversing a sodium flame. The broadening 144 fie |4 

is detect^ by a differential method. A quarter-wave plate aw 
are used to obtain twp iijaa^ of the: 
ilit jbiiun^acroM anawow Une. The exiiactibo of the cifCU*' 
larly-polarised right-hand edge in one image, and the left-hand, 
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edge in the other, gives the appearance of a lateral displacement 
which is reversed oy turning the prisnu A iond displacement 
of t/28th of the distance between the D lines i.s thus obtained 
in a field of 7300 Unitsi—On the rate Of depoUrisaiion of elec¬ 
trodes and on dielectric constants at tow temperatures, by R. 
Abegg. This is a criticism of Dewar and Fleming's alleged 
enormous capacitms of certain dielectrics at very low tempera¬ 
tures. The author maintains that these are only apparent, and 
are really due to the very slow depolarisation of electrodes in 
great cold, so that the current obtained from the condenser U a 
polarisation current instead of being a dielectric current,—On 
the depolarisation of mercury and pUtinUin electrodes, by K. R. 
Klein. Large and small electrodes dipped into various acid 
and salt solutions, and the course of their poJarisaiibn by a 
known E.M.F. and their subsequent depolarisation, was 
investigated by means of a capillary electrometer of negligililc 
capacity. It was found that the rate of depolarisation was neaily 
independent of the area of the electrode and of the nature of the 
solution, but was much accelerated by heal and by the presence 
of a salt composed of the electrode metal as a base, and the acid 
of the electrolyte.—An electro-chemical method of converting 
alternating into direct currents, by L. Graete. Cells in which 
aluminium forms the> anode do not transmit currents having a 
voltage below 22, Alternating currents may therefore be con¬ 
verted into mtermittent currents by means of a battery of such 
aluminium cells. The author describes an arrangement for 
obtaining a direct pulsating current by the same means The 
apparatus forms a convenient rectifier.*'—Researches on lamp¬ 
black, by J. Stark. The specific gravity of solid lampblack is 
forty-three times that of lampblack as deposited. One cc. con¬ 
tains 1,270,000 million particles of lamp black. The author 
obtained polished surfaces of lampblack, and proved that as 
regards elliptic polarisation they occupy a place intermediate 
between transparent substances and metals. 


SOCIETIES AND ACADEMIES. 

London, 

Physical Society, November 12,—Mr. G. Johnstone 
Stoney, Vice-President, in the chair.—Mr. J, Kosc-Innes read 
•A paper on the isothermals of ether. ^ The well-known general¬ 
isations, of Boyle and Gay-Lussac with regard to the pressure, 
volume, and temperature relations of gases, were examined by 
Ramsay and Young, who deduced the law p hi - a^i e, 
that pressure is a hnear function of temperature, at constant 
volume, where b and a are functions of volume only. It yet re¬ 
mains to discover the form of these two functions b and a. The 
author finds b and a for a Urge number of volumes, and fronr 
them devisea an empirical formula. As a preliminary step he 
examines whether any single algelaraical expression can repre¬ 
sent the case, so aa to determine the torobAbilttyuf discontinuity. 
For this purpose a graphic meihba, is applied. By plotting 
against r-*, a curve is obtain^ of ** cusp *' shape. The 
point of the cusp occurs very p^ar critical volume, it suggests 
diacominuiiy in the slope of (<«^)"‘. The author concludes that 
there is extremely rapid change of behaviour of the gas at this 
point. Again, it is known that the temperature at which pres* 
^xe is accurately given by the .laws of a perfect gas at a par¬ 
ticular volume, is constant for large voltes until critical volume 
is approached. The author observes that at the critical volume 
this temperature diminishes somewhat from iu value for large 
volumes. , These conclusions v^i^.^^ttU>odi«d in a previou-i 
paper, and an algebraical expression for pressure in terms of 

---— --- *^ven for isopentohe. |n 

fes a similar formula for 
,, _ , experimental errors might 

account for some ot the lack bf agreement between proposed 
^formulae; uid direct observation of the b^vidur of gases. 
^Isopentane was probably a better-inveetigated bpdv than ether, 
for It was simpler- Ether tended to form complex mcueoular group¬ 
ings, but isopentane Was probably a mono-mdiecatar liquid. Prof* 
Ferry did not i^ite agree with the author's Coiictua^ons. It was 
necesaarjjT to dtstingdwH hdtween«& founded on a pHysteal 
hj-potli^, »d J, Th« •jrtfior lbwi 

assumed th«^msay and Yo^nglprmule wa^ very eoaoti tu 
ori^nators did not pkt It IhfWmrd as beiiiig inflnitmy 

deduced from it. The Ros«v*]^nMS Iprmulai WW cojiwMUSitS 





November i8, 1897] 


NATURE 


7» 


and implying discontinuityt was to b« distrusted, for there was 
no such thing as tUscontinuity in the |Mroblem, In any case, an 
empirical formula should have a very simple form. Mr. Rose- 
Innes admitted that a formula founded on smmd hypothesis was 
to be preferred to empirical expressions. But mathematicians 
had not yet provided an hypothesis applicable to a substance 
whose molecuWarrangement Was so complicated as that of ether. 
Mathematicians must, therefore, improve their methods before 
working iormube could be deduced from their hypotheses. The 
use of an empirical formula with five constants was justified by 
Kepler for the planetary orbits. Kepler used that formula with 
no other justiA^tion than his experience that an ellipse fitted his 
observations better than a circle. Similar instances might be 
cited from recent work on the theory of solution, and osmotlcs. 
Mr. Johnstone Stoney was disposed to look for a nmthe- 
maiical cause for the cusp ; it was improbable that the physical 
change was so abrupt as that represented graphically by the 
author. The question might be tested by plotting the two curves 
y and^' bb « and by-observing whether these also sug¬ 
gested discontinuity.—Mr, W. L. Waters then read a paper on 
the variations in the E.M.F.. of the H-form of Clark cells 
with temperature. The authors, Messrs. F. S. Spiers, F. 
Twymun, and W. Waters, have investigated how nearly the 
true K.M.F, of Clark cells can be contputed at different tem¬ 
peratures by applying the . ordinary temperature correction. 
As a standard, two celli of the Muirhead type are 
etnpIo)'ed. The four cells under test could be put 
through cycles of temperature in a special heating bath, 
containing oil circulated by a centrifugal pumping v^ne. 

E. M.F.s were determined hy a potentiometer method, and 
H careful study was made of the *Mag’' of £.M. F. behind 
temperature. The remits are given in the form of curves. It 
is shown that ** lag,” in the H-form of cell, is less than in the 
“Board of Trade” form. Under ordinary conditions, when 
the rale of variation of temperature is less than 3* C. per hour, 
by applying temperature-corrections the true E.M.F. of the H- 
form can found to within a ten-thousandth of a volt. In this 
res|jcct there is little to choose between the H-form and the 
“Muirhead” cell. Mr. W, R, Cooper thought the authors 
did not express the case clearly. Ti^i? E.M.F. of the “Board 
of Trade ” cell could not, with reason, be itself stated within 
I per cent. But in some coses when, for instance, cells were 
used differentially, greater accuracy might be required, as, for 
instance, when a constant sourdebf E. M.F. was being compared 
with the variations of another source. Here it might be neces¬ 
sary to know the “lag.” He would like to know with what 
decree of accuracy the £. M. F. of the standard cell was deter¬ 
mined by the authors. The lag that occurred in the “ ^ard of 
Trade ” cell was probably due to mAiirion, ciystalliration, and 
solution.—Mr. Waters said the E.M.F. of the standard was 
measured by a Kelvin balance to bne in ten-thousand. 

Entomological Society, November K. Trimen, 

F. R,S., President, in the chair.rr^Mr*. Selwyn Ima^e was elected 

a Fellow of the Society.—Mr, J. J, Walker exhibited specimens 
of Jmsff/adts anmiU^es^ Euc., an introduced species of earwig 
taken among bones at the chemical works at Queenborough, 
and of Bra^hysomus hirtus^ Boh,, a rare weevil, taki^ among 
dead leaves at Chatham.—Mr/Jknson exhibhed a variety of 
Mehfiargia g($lat$a of a clear yellowish cream colour, without 
trace of the, usual black markings. It was caj^ured between 
Dover and Walmet m 1843, still in very perfect con¬ 

dition,—lx»rd Dbnner showed , k ntnarkable openwork cocoon 
«>f an unknown japanw moth, constructed from the larval 
hairs.—Mr. Jacotw ekblbtted fine exdnplds of both sexes of the 
Australian Hepiauds, and 

Hepi^lus Mrs. Nicnolf exhibited a selection from 

the buUerfiiea collected by her tlds year, in Tune and July, 14 
the Albarradn Mountains fn Anagob, opntaipii^, seveim, addi¬ 
tions to ihe list of the district mbliaked in Madrid by Don 
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all of aberrant form ; and for Mr. J. Mcrrin a Hpccimen ot 
AglaU uriki^ with a silvery costal spot on the underside of ttfe 
forewings, a series of Meiktca aurtmuy and an Sxamjidc ^f 
SyricAfkus ab, faras, taken near Glouce's^.-^Mf. 

Kirkaldy exhibited a complete series of sp^ies of the g^us 
Aotoneaat L,, specimens of the larva and imago of the very 
rare DdHOstoma iHpiUiUitmy Say., from Arizona, and specimens 
of A^kipaheoris marshaUt, Scott, from Ceylon, which was pre¬ 
viously recorded from Corrica alone.—Papers were communi¬ 
cated by the President on newer little-known species of African 
butterflies, and by Mr. E. Meyrlck on new Lepidoptera from' 
Australia and New Zealand. 

Cambridge. 

PhiloBophicsd Society, November 8.—The following com¬ 
munications w^e made On a method of demonstrating 
assimilation in green plants, by Mr. F. Darwin, President 
Farmer has shown that the protoplasm ceases to circulate in an 
Elodea leaf subjected to a .stream of hydr^rn and kept in the 
dark } also that if the preparation is illuminated the circii^tion 
begins again. The cessation of the circulation depends on the 
protoplasm being deprived of oxygen, the reappearance of tile 
movement is a consequence of the fresh supply of oxygen yield 
by the chloropUsts in light. The experiment can be more 
simply performed by mounting in water two or three Elodea 
leaves under a .single cover^lass, and sealing the preparation 
with melted wax and paraffin. The leaves if Kept in the dark 
begin after a few hours to suffer for want of oxygen, and after 
six or seven hours the protoplasm ceases to circulate. The 
movement may be restored by exp<.)sing the preparations to sun¬ 
light or to incandescent gas flame. Thus a demonstration, in 
its way as interesting as Engelmann’s bacterial method, may be 
very simply performed.—Artificial cultures of a timber- 

destroying fungus, by Vrof. Marshall Ward.—On Encephalart(is, 
ghelUmkii^ Lem., a rare Cycad, by Mr. A. C. Seward. The 
author gave a short description of a plant of EHcepkalartos 
ghellimhiiy Lem., which had been obtained by Mr. Lynch, of 
the Botanic Ciardens, from Messrs. Saunders, of St. Albans. 
This species differs in the form of the frond from the better-known 
examples of the South African Cycudean genus Encepkaiurtos^ 
and presents certain feature.^ which are of importance from a 
paliEobotanical i>oinL of view. 

Manchester. 

Literary and Philosophical Society, November 2.—Mr. 

J. Cosmo Melvill, President, in the chair.—Prof. Boyd Dawkins, 

K. R.S., exhibited a section of a spruce trunk which.,had been 
completely hollowed out by a polysporous fungus. The resinous 
pine^knots, however, are left entire, radiating from the centre. 
He also pointed out that similar pine-knots (whfek he dxaimned 
in the museum at Basle) found in the interglacial deposit of 
Darnten, and considered by Profs. RUtimeyer and Sefiwe^dauer 
to be the remains of old ba.skei-work or wattle-work, and to 
prove the existence of interglacial maoj are merely the resuH of 
the nature deqay of the wood, and are- npt-.artifii^;, H® also 
show^, under the microscope, a ,section 01 Fardel coal^ shb^ng 
a reSintms stem or knot from a carboniferous plant, the rest of 
which has gone to form the black substance of the cool. ^ Prof. 

F. E. Wfiss made some remarks on the exhibit, attributing the 
destructive action fo the fungus TrameUs /ihf, and explained 
how the fungqs attacked the centre of the tree, making Us way 
in d^zofigh the decayed core of broken branches*-rF^of. Weiss 
then exmbifei^ a specimen of PhwngkUa morbp^A^ the black- 
knot* mu a branch of cherry collected in Coriada, where it has 
been the <iiius|.of considerable de.struction of cherry-trees, He 
also exhibited!|he fructifications of /Ve/s4 tf>-w^W,fa,,the green- 
rot of the 0^4 The fructifications of this fungus, which ore 

Ir^^ere collected at New Abbey, near. JUvmfifes. 
Il^ed, which also turned on th« l^biect of the 
it^of fungi.—PjTof. H. B. Dixon, F,R.S.. ex¬ 
cised upon a number offent^ pbotografms of 
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hydrogen alone disappeared at owing to itn reacting with 
the acid. In the case where phosphorus pentoxide wa'^ present, 
the rate of combination was of the same order ol magnitude as 
when the mixture was heated alone. The conclusion is drawn 
that there is no equilibrium correS(>gnding to the vapour pres¬ 
sure of the water produced, but that the reaction, although very 
slow* is unlimileti—On an explanation applicable to the 
phenomena of Faraday and of Zeeman, ly M, Henri Uccquerel. 
Starting from the hypothesis that in a magnetic held the ether 
possesses a vortex-movement of given period, d, the conclusion 
IS drawn that in the Zeeman phenomenon the variation of the 
wave-length ought to be proportional to the square of the wave¬ 
length. The value of the reciprocal of B is calculated both from 
the Zeeman and Faraday clfecU, the numbers for air showing a 
good agreement in the two cases. - Study of the oysters of Cette, 
from tnc point of view of patfu^enic micro-organisms, by MM. 
Ad. Sabatier, A. Dvtcamn, and J. M. Petit. No pathogenic 
organisms could be found in oysters after exposure for some 
time to water containing sewage. Even when cultures of the 
typhoid and CoU commtmis bacilli were injected into living 
oysters, no trace t)f either could be detected after four days in sea 
water. The authors conclude from these experiments that there is 
no groiind for considering oysters ns one of the causes of typhoid 
fever. —The Perpetual Secretary announced to the Academy the 
I0.SS suKtaiiied by science by the death of M. Scheering.—Ob¬ 
servations on the Perrinc comet ^October 1897) made at the 
Observatory of Ali.iers, “liy .MM Rambaud and Sy.—On the 
general theory of functions of real variables, by M. K. Baire.— 
•On the potential of the double layer, by M. A. Liapounoff*—On 
<he mechanism of rotatory magnetic jwlarisation, by M. Andrtf 
IBtoca.—On the variation of energy in isothermal transforma¬ 
tions ; electric energy, Ijy M. H. PelUt. —The dissemination of 
the X rays, by M. Abel Buguct. By the use of protecting leaden 
-screens, in cases where a long exposure is required, a much 
-clearer photograph is obtained,—On the molecular volumes and 
-^densities of gases in general at all temporalures and mean 
ijpreasures, by M. A. Leduc.—Table of the elements, arranged 
with the atomic weights in multiple proportions, by M. H. 
Wilde.—On some new lines in the spectra of oxygen and of 
thallium, by M. 11 . 'Wilde. —On the action of nitnc acid upon 
tin, by M. R, Engel,—Estimation of phcnylhydradne, by M. H* 
Causae. The method proposed is V)ased upon the reduction by 
the phenylhydrazine of arsenic toarsenious acid, and the iodo* 
metric estimation of the latter.—New combinations of phenyl- 
hydrazine with mineral salts, by M. T. Moitessier. The salts 
describetl are comiwunds of phenylhyarazine with the chlorides 
and sulphates of nickel and cobalt, and cobalt bromide. They 
contain more phenylhydrasine than (he series previously 
. described.-*Biological preparation of Icvulose from inannite, Isy 
MM Camille Vincent and Delachanal. The ferment of sorbwe, 
^developing in a solution containing mannite, oxidises the latter 
levnlosc.—On some halogen derivatives of methyl-phenyl 
vitetone, by M, A. Collet. The preparation and properties of 
CeH4Cl,CO.CH,Cl [i 14], CgH^Br.CO.CHjCI [i 14]. 

CjHiCLCO.CHjBt [1 :4]tand C4H4Br.CO.CH,Br [1:4] 
.dire described. — On caroubingse and af-mannose, hjr 

M. A 1 berda van Ekenstem. The sugar described ns 
wiew by M. J. Effront ^August 3, 1897), obtained from the 
grains of Cerafoma is identical with 

—Vegetation with and without argon, ^ M. Th. Schlceii%, 
jun. No difference could be observed in the growth of 
plants in the two cases, and no measurable amount of argon VAa 
absorbed.—Oh SiroiwylosU observed at the AcricuKural Sci®! 
at Crignon; by M. Cn. Julien.—On the production of guid^^ 
the StercuUacese, by M. Louis Mongin.—On the periods (>f 
development of the black rot in the south-east of Fr^j^qe, by M. 
Joseph Perraud.—'On the diseases of the bulbs CremssativUs^ 
t,., by M. E. Rose,—Reseairches on the formation of oil 
reserves in seeds and fruits, by M'. C. Gerber.—Oh theatwoip- 
tion of carbon monoxide by the blood of a living m^minaiitoy 
M. N. Gr6hant. The experiments showed that for alt cotitiidti- 
ing i/6oooth of its volume^^pf oarbon monoaid« or les9» the 
vdutne absorbed by too c.c. of J^^od was propofdbnal tO; w 
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time. For sponger mixtures f^t) a titbit api 
rhadhed after aoout three houra —On the Histok 
tions of nerve celts in a state of tatigue, by M. \ 
Fatigue In the nerve cells Is accompanied by 
volume of the cellular body aind the nucleus, 
aplMrarance of the chromatic sabstaaee of (be ^ 
teruvcdiate forms fn cartilaginous tlsstte, by Kt 
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DIARY OF sosaiar^ias. 

rm/KSMy; amtoimtH tS. . , 

Hovai, Si»cixrv, at 4.3tL—ApcvUljr of ;aJComi»rij^ of >(a(ti?rdc liwpii- 
At Kew Observatory : C. Cliree, F.K.S.—Kojedu thts lufluenca o* 
very l^ow Temperatures on the tSerminltiye Power of Seeds i H. T, 
Brown, F.R.S-, and F. ><:ftC0fnbr.—On chd- StfuelurO land AfBnitWK t.f 
•Fo<«tl PlaniR front the PalaocO.c Rooks. U> On a New 

Genus of Lycopodlftccous Cqiieft from (he Coat Mensurcft. foulidett on ilie 
.VprtS'-fWofWipinnrtBon : D. rt. Sc 6 «. F.ft.S,—The Hi^tO' 
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VOLCANOES OF NORTH AMERICA. 

Volcanoes of North America j a Reading Lesson for 

Students of Geography and Geology. By Israel C. 

Russell, Professor of Geology, University of Michigan, 

Pp. xiv + 346, (New York: The Macmillan Co. 

London : Macmillan and Co., Ltd., 1897.) 

ROF. RUSSELL’S beautiful volume is, in some 
sense, a companion to Sir Archibald Geikie’s 
account of the volcanoes of Great Britain ; but whereas 
the latter deals with volcanic relics of all ages in an area 
the whole of which has been studied in considerable 
detail, the former has to do only with still active vol> 
canoes, or such as have been in activity since the beginning 
of the Tertiary e^ while in many of the districts dealt 
with but little scientific information is available. 

The first chapter contains a most useful summary of 
the general characteristics of volcanic action all the 
world over, culled from the work of authorities like J udd, 
Palmieri and Shaler, Verbeek, Dutton and Dana, followed 
by an account of the shape and structure of cones, and 
the different rock products formed by volcanic action. 
American volcanoes do not enter much into this account, 
but touches of local colour are not altogether absent, for 
we learn that while Vesuvius is regarded as a very 
obstreperous volcanic vent, its performances are mere 
Fourth of July fireworks in comparison with the Day of 
Judgment proceedings of Krakatoa.” 

In dealing with masses of intrusive rocks the author 
distinguishes between dykes, sills, laccoUtes, plugs, and 
subfuberant mountains, the last term applying to great 
sculptured domes like the Black Hills of Dakota, known 
to be based in an enormous core of granite which appears 
to have slowly increased in bulk like “the growth of a 
tuber in the earth” and lifted the sediments upon its 
back. 

The next three chapters are;devotcd to the volcanoes 
of North an 4 /CentraI America. Tlw author docs not 
appear to have visited Ceikral America, Mexico, or 
Alaska north of Cook’s Inlet, and in his description he is 
further hampered by thd absence in many cases of recent 
or trustworthy scientific information. Considering this dis¬ 
advantage the account given is a very useful one, and as 
much care lias bceirtaken to exclude untrustworthy infor¬ 
mation as to make most of what is good. In spite of 
Humboldt’s authority, Prof. Russell thinks the story that 
Jorullo arose in a night is not worthy of credence. 
Izalcp, in Central America, however, appears to have 
acquired its total height of 3000 feet above the surround¬ 
ing c^ntry since 1770. 

Passing on to the volcanoes of the^nhed States, Prof. 
Russell at once .finds himself at home and amongst 
examples whic^ he has pecsonatiy studied. His account 
bec^m^ ippm graj^k and Ml of the results of close 
aod pjj^^ Beautiful examples of denuded 

ro^kf s^j4ing as oolunmar rpek pH^rs^ are asspeiated 
with ^ lava; sbe^rts foimmgmesas V or plains kbout 
Taylor ih New Mexko. The oddly-named Ice- 

; ^ : 


Spring Craters in Utah seem as perfect as those of 
^ Auvergne, and illusttate some strange phases of eruption. 
The lake of molten lava in one pf the craters appears to 
have slowly risen to a considerable height before break¬ 
ing out an exit for Itself, and relics of its former levels 
still exist in five tenaces inside the abater ring. One of 
the lavas, too, though lying in a depressed channel, 
evidently spread beyond its channel, like an aqueous 
stream, and deposited, not its sediment, but its crust.’’ 

Many interesting features of the craters near and in 
Monro Lake, California, are described ; but we have 
only room for one or two of the observations. Granite 
pebbjlga occur in the tuffs, evidently thrown up from a 
gravbl sheet through which the volcano burst; one of 
the lava streams when looked at from above is seen to 
havd its scoria ridges arranged like curved terminal 
moraines ; the lavas are mainly obsidians, and remain 
as plugs, more or less filling some of the craters, and 
even tn certain instances rising higher than the crater 
rim without overflowing; where it did outflow, the lava 
was highly viscous, and was pushed forward in thick 
sheets, terminating in precipices between 200 and 300 
feet high. The beautiful cone of Mount Shasta in 
California, of which a picture is given, has not been long 
extinct, for its most recent lavas are not glaciated. Yet 
one of them entered the canon of the Sacramento River, 
reaching a distance of fifty miles, and the river has since 
cut through this barrier and excavated a narrow gorge 
more than a hundred feet deep in the rocks beneath. A 
still more remarkable case of erosion is quoted from an 
extinct volcano near Fort Union in New Mexico, where a 
lava filled up the Mora canon to a depth of 400 feet. 
The river has re-excavated this channel, and cut down 
230 feet into the rock beneath. *‘Thc time required for 
Niagara to cut its gorge . . . has been variously esti¬ 
mated at from 7000 to 35,000 years.” “In comparison 
with Niagara, it is safe to say that 150,000 to 200,000 
years have passed since the lava plunged in a fiery flood 
into the gorge of the Canadian [River].” The descrip¬ 
tions of Crater Lake, Oregon, and the extinct show-clad 
giants'of the Cascade Range, set amongst their dense 
forests like a “ belt of emerald studded . . . with immense 
brilliants,” must be passed over, as well as the admirable 
accounts of the vast Mva fields of the^Columbia and the 
volcanoes of the Rocky Mountains, though they arc full 
of good points. 

A chapter is devoted to the noteworthy deposits of 
volcanic ash and dust, some of which locally attain a depth 
of fifty feet, and spread over such areas as 10,000 and 
even 53,000 square miles. These indicate that?* disasters 
similaj to those accompanying the eruptions of Conse- 
guina and Krakatoa occurred at intervalffAhrOughout the 
Tertiary and Recent history of fully one-half of North 
America," leaving their traces in tracts of fertile soil and 
deposits of considerable economic value. 

In his chapter on “Theoretical Considerations,” Prof. 
Russell adopts the idea ^ “jtotenltal pls^city ” of the 
eatifi’s interior* From this he derives the pressure which 
brings molten matter to the surfitce, relegating to quite a 
secopdary place the influence of steam. For many 
reasons he considers steam ah accidental and non- 
essential constituent of lava* obtmncd bj^ it when coming 
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itfto contact with water-saturate^i rocks. The association 
of votcanoes with ocean-margins be considers to be due 
to the fact that both classes of phenomena mark plahes 
of weakoesfl in the earth’s crust. This chapter is well de¬ 
serving of careful study, and the final one presents an 
interesting sketch of the chief events which mark the 
tife-history of a volcano. 

The book is carefully written, and well illustrated by 
maps and proceis-blocks from photographs. It would 
be a convenience if some simple mark had been used to 
indicate on the large map those volcanoes which have 
been active within recent times. W. 


with respect to the only independent variable, the time 
/, where i/A/rf/ « Vj we obtain 



whence, by taking account of the fact that (according to 
Herr Januschke) dA and dvtirc of opposite signs, it is 
possible to write down the equation 

=> o. 

But here M •• ?////, and so the variations M are not all 
independent, but their ratios are connected by relations 
of the form 


THE PRINCIPLE OF CONSERVATION OF 
ENERGY. 

Das Prlncip der Erhaltung der Energie und seine 
Anwendunginder Naturlehre. Von Hans Januschke. 
Pp.x + 456, Medium 8vo. (Leipzig: B. G. Teubner, 

^ 1897.) 

T hose who are engaged in teaching applied mathe¬ 
matics cannot fail to appreciate the wide advan¬ 
tages arising from according greater prominence to the 
principle of conservation of energy than it obtained in 
the text-books of the last generation. Unfortunately, 
however, this principle, when stated in the restricted 
form in which it is most easily understood—viz. the mere 
assertion of constancy of the total energy, kinetic and 
potential, of a material system—is insufficient of itself 
to determine the actual motion of systems with more 
than one degree of freedom, and, moreover, cannot be 
applied to find the passive reactions arising from con¬ 
straints. This particular point has been brought out 
forcibly in the recent controversy on “energetics” in 
which Boltzmann, Planck, Helm and others have taken 
part. Some further assumption or generalisation is 
necessary ; cither the principle of physical independence 
of force, or the extension of ,Ae principle of energy to 
virtual displacements (/>. the principle of virtual work), 
or the hypothesis that the equation of energy holds good 
separately for every particle of a material system for the 
components of motion in every direction, or the assump¬ 
tion of the variatii^al equation, or the principle of least 
action ; all these alternatives are practically equivalent, 
and enable us to construct an energy theory pf dynamics. 
Only quite recently Prof. Boltzmann, writing in IViede- 
mannas Annaien^ suggested the possibility of building up 
the equations of motion, first of rigid bodies, and then 
of fiuida^d elastic solids, from the principle of energy 
aided by^itable subsidiary hypotheses $ and the present 
volume is interesting as s)ipwing how this method works 
when applied to a somewhat elementary text-book, 
we fear that Herr Januschke hardly emphasises 
sufficiently the subtle difference between the restricted 
form of the principle and thes^ necessary generalisations. 
At any rat^e, his deduction of d’Alembert's principle 
<p, 4a} strongly reminds os of Clerk Maxwell’s proof of 
the t^rongian equations (“ Electricity and Magnetism,” 
yA ii. S S61X the fallacy in which has been pointed out 
by Fto£ J. J. Thomson. If we differentiate the equatipa 
of energy 

Wo + + 4«e>) » cOttsUOit 

MO. 1465, VOL. 57] 


There is here no justification for the inference that 
such an equation will hold for variations other than 
such as are connected by this relation, i.e. for displace¬ 
ments other than those the body really undergoes. As 
regards the change of sign mentiontid above, comment 
is superfiuous. 

In treating projectiles, the principle of independence 
of motions is assumed, and with this aid no difficulty 
occurs. But we naturally pass on to the treatment of 
‘ centrifugal force ” as a more crucial test of the energy 
method, and here we find the result obtained either by 
a wholesale disregard of algebraic signs, or at any rate by 
what appears to an ordinary reader as such. Taking two 
particles nty and connected by a string of length -[• 
and revolving in circles of radii' and r^f the kinetic 
cnqjcgy is 

r W= -I- iwjt/j,®. 

For equilibrium the author writes down from this : 
dVi = o 

(why the sign of the second tern:> Should be changed is 
not obvious). Hence he infers that the tension in the 

string t 

dvi dv« 

p at mxVx -7^ — WflZ'- i 

dr "dr 


Putting V ^ nv where a/ is the angular velocity, he gets 
for the ccntrifrugal forep;. 

This result is obtained on t^jj^ supposition of v being 
directly proportional to r. But in the theory of central 
orbits, it is known that unless work is done on the 
particle by tangential forces, the angular momentum, 
and not the angular velocity, is ^hstant, and hence v 
ought to be taken inversely prt^rtional to r, which 
would reverse the sign of the result. Hence Herr 
januschke’s method really makes the normal accelera¬ 
tion tend in the wrong direction. 

After dealing with rigid bodies, the equilibrium and 
motion of fluids are considered ; but this portion^xioies not 
e3ctasd to the i^eral equations of hydrodynamics (where 
we should haVe nhost Iflced to see how ^e ^energetic” 
method wtoto theorem and the hypo¬ 

thesis of parallel scions besng atone bonsidered. Gases 
ibflowittxt, xbolecdk^^es ” dealii^ 

with Akstidlty 0^ cai^harityi ^Opter^ deals 
heat, khd indodes a vdty 
secohd of ihermodyba^ 
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by a simple mechanical analogue^ by means of which the 
conception of absolute temperature is introduced. The 
determination of specific heatSi propertiee of gases^ change 
of state, Van der Waals’s equation, and the critical point 
are well treated, and an attempt is made to explain the 
phenomena from the molecular standpoint, so far as this 
can be done by general reasoning. The author^s treat¬ 
ment of thermodynamics, however, does not present any 
striking divergence from the conventional standpoint 
in which conservation of energy necessarily occupies a 
prominent position, Of the chapters on electricity, 
magnetism and light, we can only say that they appear 
to form a concise and convenient introduction to the 
elementary principles of the subject. 

As an introductory sketch of the outlines of natural 
philosophy, the book may be unhesitatingly recom¬ 
mended. The wide range of ground covered renders 
the treatment somewhat encyclopaedic, but a notable 
feature is the large amount of historical information with 
which each chapteropens. This alone makes the volume 
valuable as a work of reference. 

Another cxcfcllent feature is the large number of 
examples on nearly every section. Many of these are 
straightforward numerical calculations based on the 
bookwork, nearly all of them illustrate some point of 
physical interest. But it is a pity that the student after 
reading the question sees the answer before him, instead 
of having an opportunity to work it out for himself; j 
these answers would be much better placed at the end of 
the book. ^1'^ 

Whether Herr Januschke has succeeded or not in 
establishing the superiority of the energetic meth(^, 
there can be no doubt that be has produced a text-book 
which will prove of great use to students, and still more 
to teachers of physic?, G. H. Bryan. 


THE FERTILITY OF THE LANDi 
The Fertility of the Land. By Isaac P. Roberts. Pp. 
xvii + 415, With forty-five illustrations. (New York : 
The Macmillan Company. London : Macmillan and 
Co., Ltd., 1897^) 

T he sub-ti^W this volume, “ A summary sketch of 
the relationship of farm-practice to the maintain¬ 
ing and increasing of;^e productivity of the soil,'’ 
conv^sa comprehensive" idea of its scope. It belongs 
to the Rural Science Series, and Mr. L. H. Bailey, who 
contributes the prefac^ bestows upon the book a sort 
of editorial ben^cti^-when he commits himself to the 
statement, “It is the ripened judgment of the wisest 
farmer whorh I have The editor further re- 

it^ks, / 

“ 1 confers that I have looked with eome apprehension 
upon the rapid dififusioh of experimental science of recent 
!^r there is danger thit this knowledge may over- 
ehadow the im)fk»laaH:e of acbottomed iami^ractice, and 
load the farmer to demand specific rules for each per- 
Mity^aad to depwtd npon the Experiment Station and 
fo^ 

the fpUowW subjects: 
the land I (a) the evplwtm ^ the 


manures produced by various animals; (8) the waste of 
manures ; (9) the care, preservation and application of 
manures; (lo) nitrogen and nitrification ; (it) the phos¬ 
phoric acid and potash supply; (12) commercial fer¬ 
tilisers ; (13) lime and various amendments ; (14) green 
manures and fallows ; (15) rotations, The treatment of 
the subject is tha? seen to be fairly discursive, and the 
omission of, for example, the second chapter on the 
evolution of the plough would in no way have detracted 
from the main object of the volume. It may be noted 
in passing that the part of the implement which is 
familiarly known in this country as the skim coulter is 
designated the “Jointer or skim plough” by the author; 
we think the English name is preferable as being more 
descriptive. Much valuable information is brought to¬ 
gether in the volume in a convenient form, whilst most 
of the assertions made by the author, though they may 
not always carry conviction, are suggestive in character 
and calculated to stimulate useful trains of thought in 
the student’s mind. The chief defect of the volume is 
that it ignores the epoch-making work in which Lawes 
and Gilbert have been engaged for more than half a 
century. Neither their names nor the name of Rotham- 
sted are mentioned in the index, nor do we come 
across any reference to them in the text. As the author, 
we are told, “has had the advantage of much travel,” 
we can only suppose this omission is intentional. The 
book, of course, suffers in consequence ; to give only 
one instance, the author has missed entirely the admir¬ 
able definitions of “ fertility ” and “condition ” as applied 
by Lawes to the soil, and as usefully adopted for prac¬ 
tical purposes by English farmers. That the writer is 
not altogether successful in his selection of authorities 
is further apparent from the circumstance that he be¬ 
trays no knowledge of the researches of Warington in 
nitrification. There is evidence, however, of much 
familiarity with continental work, and the title of the 
thirteenth chapter, “ lime and various amendments^' has 
an unmistakably French flavour. The book is well 
printed and neatly turned out; bij^t the Englishman 
who re^i^cts his mother-tongue will experience a shudder 
at the atrange spectacle presented by certain familiar 
words spelt in “ American.” 


CRIME AND CRIMINALS. 

Crime and Criminals. By J. Sanderson Cfiristison, 
M.D, Pp, 117. (Chicago: The W, T. Kecnen 
Company, 1897.) 

D R. CHRIST I son has been attracted to subject 
full of diftcult problems, but he make#iio very 
practical contribution to their solution. He is a student 
in the school of Lombroso, ani^ has been at some pains 
to ii^yeatigate the psychological aspects of the criminal 
The cases he presents are, many of them, interesting 
enough; but beyond proving the fact that the types of 
offend^s are much the same all the world over, they 
serve no jUtrttcular purpose, acid they gre certainly not 
sufli^pnt to justify the main point of his book-^that our 
existing penal metheds are a failure. He has been 
helped to this conclusion, moreover, by the single 
experience of the United States where, in his own 
words, “crimes arte how nearly five times as numerous 
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as forty years ago.*’ The criminal statistics of other 
C<>t]ntnes, notably of England and Belgium, can happily 
show different figures, judging by the numbers incar¬ 
cerated now and in previous years, the only trust¬ 
worthy test indeed. Dr. Christison seems inclined to 
lay too much stress upon prison systems as affecting 
the increase and decrease of crimtf. ^ Where they are 
manifestly bod, as it is to be feared they are in a very 
Urge proportion of cases in the United States, they 
may manufacture criminals. For example, there is no 
more fruitful source of crime than the indiscriminate 
association of prisoners of all classes and categories 
which is still very general in American prisons. For 
one Elmira, with its ultra-tenderness for the dishonest, 
there arc hundreds of county gaols where no sort of 
care is taken to separate the inmates, whether young or 
old, innocent or guilty ; and it is where this se{!)hration 
has been most strictly enforced, as with us, that crime 
has most appreciably diminished. 

But the penal system, howevtr carefully and intelli¬ 
gently worked, is but' a small Contributory cause to 
reduction. That is to be found rather in the newer 
and more enlightened processes of deferred sentences 
for first offenders and of systematic child rescue, 
both based upon the excellent principle that crime 
should be checked in the bud. Dr. Christison enun¬ 
ciates a truism when he declares that crime is frequently 
associated with bodily and brain disease. No one 
denies this; it is, too often the poor invertebrate 
creatures who have no sinew, moral or physicEil, who 
lapse into misdeeds, and they deserve pity rather than 
punishment. Hut these do not make up the sum total 
of the great army of crime; they do not inclu4e the 
stalwart, able-bodied habitual criminal—the real crux of 
modern penology—who has adopted law-breaking as a 
business, and whom nothing, humanely speaking, will 
cure. To apply Dr. Christison’s kindly milk and water 
treatment to these would be a mischievous misuse of 
the power of the law, the first duty of which is to protect 
the law-abiding from the law-breaking. The habit^l 
criminal should have neither truce nor peace. Penal 
science is fast tending to establish the somewhat 
paradoxical apothegm of a well-known writer who has 
said that offenders may be divided into two great classes: 
** those who should never go into prison and those who 
should never be let out ”; the first oftender who should 
be left at large on condition that he does not again go 
wrongs and the habitual criminal who is retained in¬ 
definitely, or until he gives reasonable promise that he 
will not persistently misuse his freedom. 


JfOOA' SHELF, 

Ckauncy Maples, F,R,G,S, A Sketch 0/ his Lift, 
with Seketiom from his Letters, By his Sister. Pp. 
403. (London : Longmans, (jreen, and Co., 1897,) 

The publication of this memoir of Dr. Chauncy 
Mapies—a pioneer missionary in East Central Afrujg fpr 
twenty years—reveals that sympathetic interest in science 
which has been strikingly notew-orthy in some of the 
liiqst remarkable missionaries of our time. In i88f 
Maples, then stationed at Masasi. made a journey of 9 (m 
thilM to the Meto country, and m this and other ways 
contr^lHited to our knowledge of the geography of East 

NO. 1465 , VOL. 57 ] 


Africa. His papers were appreciated' by the Royal Geo¬ 
graphical Society, of which he was a Fellow. And he 
quite entered into the spirit of the recent development of 
Nyasaland at the hands of the British administrators, 
founding and editing the Hyasa News, which was printea 
on the island of Likoma by his native boys. Sir Harry 
Johnston, K.C.M.G., contributed to it, and writes 
cordially of the late Bishop in bis recent book on 
“ British Central Africa.'* Sir Harry was almost the last 
European to see him alive ; for a few days afterwards he 
was (frowned in the Lake Nyasa, September 3, 1895, on 
his way to his post. In the Bishop’s last letter but one, 
written, of course, before the knighthood, he says : I 
was more struck than ever with the Commissioner’s 
cleverness and accomplishments and his power of doing 
so many things, as he does, so very well. He is certainly 
a very i*emarkable man indeed.” 

On the other hand, Mr. G. F. Scott-Elliot, a scientific 
traveller well known to the readers of Nature, looked 
upon Chauncy Maples as ideal missionary,” and 
described him as “ one whose sympathies extend even to 
Europeans.” Several times in the letters now published 
reference is gratefully made to the geological works of 
Sir Archibald Geikie. In a private letter dated Likoma, 
March 14, 1S88, Archdeacon Chauncy Maples has the 
following striking and sympathetic reference to Charles 
Darwin ;— 

“ It would seem that part of his nature adapted to the 
reception and cultivation of religious truth got atrophieci 
by aisuse, and hence his discarding of Christianity. 
These things are great mysteries, and when we think of 
so great and really good a man as Darwin was, we ought 
to avoid all appearance even of seeming to know how he 
stood in God^s sight when his probation was over and his 
soul returned to God who gave it. . . . Another great 
point about Darwin was that he never did or said any¬ 
thing that could be construed into a desire to disturb the 
faith of others; it evolution has disturbed it, it is their 
fault and not his. I confess to having a good deal of 
belief in evolution ; but it has never disturbed my faith 
in revelation—no, not one jot ” (p. 294). 

The late Bishop was, like the friend and colleague who 
has succeeded him as Archdeacon, the Rev. W. P. John¬ 
son, graduate of University College, O.xford. His 
successor, the present Bishop of Likoma, Dr, J. E. Hine, 
is also an Oxford man, having graduated in science both 
in Oxford and London. Of the latter University he is 
M.D. It is also remarkable that another South African 
Bishop had a distinguished scientific career, both at 
London and Cambridge. The Bishop ’of Bloemfontein, 
the Right Rev. J. W. Hicks, is Doctor ftoth of Medicine 
and of Theology. He is M.D, Lond., D.D. and ScD. 
Camb., and late Fellow and Science Tutor of Sidney 
Sussex College, Cambridge. J. F. H. 


Les Ballons-Sondes, Par M. de Fonvielle. (Paris: 

Librairie Gauthier-Vlllars, 1898.) 

WiraiN the last seven years a jAew epoch has dawhed 
npoii the science of aerial travel and investigation. 

While the more directly poetical advances in dying 
machines and balloon navigatldSi have caught the populai’ 
fancy, a less conspicuous but more valuable means of 
extending our pt^ent knowledge of atmospheric physics 
has been supplied by the recently organised flight of 
small, specially constructed balloons provided with self- 
recording apparatus which, without tha 4 eterring weight^ 
of observers, have, been able to explore Tegions of the 

atmoa^ere far beyond the iimiu ot Kutnan endurfmeg*^ 

M. de Fonvielle, the cclehtratcd French aeronaut, 
brought together the results so far attained in a neat Iktle 
brochure entitled BallonsKSond^,^ dr ** soui^ng 
baUDohs.*’ Perhaps ^^explbrin^ bajlponswould 
freer and more eupfaonkms 

Here we hare in Jour e dleat and ^ 
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account of those experiments from the earliest attempts 
pf.MM. Hermite and Besan^on, the chief pioneers of 
the movement, to the latest ascents under the auspices of 
the International Committee in November 1896. 

Perhaps the most interesting and suggestive chapter is 
that which deals with the theory of the ascent of an 
exploring balloon. 

The results of the recent simultaneous international 
dight of aerophile balloons are also very suggestive. 

The possible limits attainable by balloons are shown to 
depend quite as much on the character of the envelope 
as on the contained gas. Here also, for the first time, 
we find a clear exposition of the effect of the temperature 
of the gas over that of the surrounding air, and the 
“Montgolfier” effect of solar radiation in altering the 
height at which the balloon finds itself in neutral 
equilibrium. 

When it is found that winter and summer can cause a 
change of 6000 feet, and day and night one of 8000 feet 
in the altitude attainable on the pressure theory, it must 
be recognised that the science of exploring balloons is 
far from simple. 

The scientific value of such ascents, reaching as they 
have done already in the case of the “ Cirrus ” to 60,060 
feet, or double that hitherto attained by man (Mr. Ber* 
son’s 30,000 feet in the “ Phoenix,” December 1894X is 
undoubted, and M. de Fonvielle deserves the thanks of 
the scientific world for his lucid and fascinating account 
of a scientific art which is even more necessary for the 
.advance of terrestrial and cosmical physics than the 
soundings of our deep-sea exploring ships. ' D. A. 

A Geological Map of the Southern Transvaal, By 
F. H. Hatch, Ph,D., F.d.S. (London ; Edward, 
Stanford, 1897.) 

This map, on the scale of four miles to the inch, will be ! 
useful to prospectors and those interested in the general 
geology of the district. The names and boundaries of 
the farms are given, and the geological map is accom¬ 
panied by a physical map of the Transvaal. 

The geological formations are broadly sketched in; the 
Witwalersrand, Black Reef and Megaliesberg series are 
represented as forming a trough let in by faults between 
a mass of primary rocks. The sections across country 
show a simplicity of structure for the Witwalersrand 
district with some complications by faulting north of 
Parys. The Witwalersrand beds are considered to 
represent the Table Mountain Sandstone and the 
Megaliesberg or Gats Hand series to be equivalent to 
the Zwartebergen Sandstone group. 

The extent to which the beds are interfered with by 
volcanic rocks can be seen from the map. Besides the 
interbedded fiotvs of basalts and diabases, a large area 
west of Klerksdorp is represented as composed of 
rhyolitic and andesitic flows, and north of the Mega¬ 
liesberg Range ind north-east of Pretoria there is a wide 
tract colour^ as gab^ro. The igneous flows of Pre- 
Karoo age ju-e confin^ in Cape Colony to formations 
older than ^ Table awthtain Sandstone, so that if the 
age of the Gats Rapd ^ds is cofspectly determined, the 
southern Transvaal exhibits a volcanic phase unrepre¬ 
sented in the C^ape. 

tffer das ^r/Hmn dir Fflamsn. By 
Pruf. pT. Hans Molisch, Pp. viii + 73. (Jena; 

In ^ O^ersuchungen (iber das Erfricren der Pflaiuen,'’ 
Pr^. Moliich recounts his experiments on the cooling 
of ^ms. Dr. Molisch has worked over 
: , df the old ^undt and his observations, in the 

df previous >OTker& A com- 
iifc^Btdts bbthipod Dr, Hotiach with 
; Buinmary b Pfeffer^s 


“ Pflanzen Physiologic,” will show that the volume under 
notice contains little that is absolutely new. 

By means of an impro^g^ apparatus. Dr. Molisch has 
examined the effects of mesing and thawing on such 
substances as starch-paste, gelatine, albumin and proto¬ 
plasm. His conclusions confirm and extend those of 
Vogel and Kiihne. As in the above-mentioned organic 
substances so in'‘ the protoplasm,' of an amoeba, 
freezing induces a reticular structure whose meshes 
contain pure ice. In many instances, however, ice 
formation only occurs, as is well known, outside the 
cell. Attention may, in passing, be drawn to the state¬ 
ment (p. 19) that, “to some extent," the smallness of 
plant cells represents “a means of protection against 
cold” : were it not for the fact that the remark is con¬ 
sidered worthy of repetition, it might have been regarded 
as intentionally ironical. As it is, it must be inferred 
that Dr. Molisch wishes to be numbered with the uUra- 
adaptationists. 

Sachs had inferred, from observations on the relative 
rates of mortality in plants slowly and quickly 4i|awed, 
that it is not the frost but the thaw that kills. H. 
MUller-Thurgau has shown this not to be generally 
correct. Dr. Molisch confirms H. MUller-Thurgau. 

The most interesting of Dr. Molisch’s experiments are 
those which prove that the withering of plants exposed 
to cold, although accompanied by, is not due to a 
slowing of the transpiration-current 

The practice of embodying a research in a volume 
intended for the public and the specialist alike is, where the 
results are of high generality, excellent; where, hovC^ever, 
as in this volume, the results appeal primarily, if not 
solely, to the physiologist, and where the net is spread 
wide by rendering the meshes diffuse, fellow workers are 
entitled to protest. The “literature” is already a heavy 
burden andT grievous to digest 

Random Shots at Birds and Men, By “Jim Crow.’ 

Pp. 117. (Westminster : The Roxburghe Press.) 

This paper-covered booklet needs no extended notice 
from us. It is made up of very fugitive thoughts on 
birds, and moralisings on the ways of men, and is not, 
we should think, likely to interest either the student of 
science or the general reader. 


LETTERS TO THE EDITOR 

\The. EMhe does not hold himself responsible for opinions ex¬ 
pressed by his eorrespondents. Neither fan he undertake 
to return^ or to correspond with the writers of rejected 
jTfanUi'cripts intended for this f>r any other part of Nature. 
No notice is taken of anonymous communications.] 

Some Errata in Maxwell’s Paper “ On Faraday's Lines 
of Force.” 

In translating this paper of Maxwell for Ostwald’s Klassikev 
der esaeten Wissenschaften,” 1 have delected soriie errors, 
which are partly merely misprints, but partly alsr) faults in the 
formuUe of some trouble to the reader. The ( jerman tran<;- 
lation i« only of value to those who have nett leisure to study the 
Engli!^ language before the works of Maxwell; but the accuracy 
of such classic works is so essential to every one, that I ctm- 
sidered the publication of the errata found to be of even greater 
Imporntnce than my whole translation. But in order to make 
the tribulation as cheap as possible, the German editor refused 
to print i»y list of errata, and 1 therefore hope it will be printed 
in England. 

FinSlly, if Maxwell and the editor of his works have not 
avoidad some troublesome errors, I do nol^wHh to apply the 
anod fl0sti non boni //«/, to Mr. Cuirty’s new book, 
**Theory of Electricity and Magnetism” (Macmillan, 1897), 
but to eiptie some errors therdti. 

In (ho folkniring table the first column gives the p^e of the 
misprint in the Cambrn^ PhilMophical Transaetionsy vol. x. 
s$$6 ; ttm second in MaxwelTs ** Scientific Papers,” voL i. 
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Vienna, October aj. 

The Late Dr. Hmuffhton. 

In your account of the late Dr. Haughton, as well as in those 
written of him dsewhere, I no mention of a somewhat fan¬ 
tastic instance df his versatility—namely, his investigation into 
the most merciful way of hanging criminals. It was, I believe, 
entirely^wing to him that the present method of the *Mong 
drop** was ^troduced. According to the older method the 
rope was so arranged that the culprit fell barely knee deep, 
ail thj reat^ of hia body being in view above the scaffold. 
He diad usually by stnuigulation, sometime^ combined with 
, apouiaxy, afteir w^t seemed to be a protracted agony NoWi 
he is^ allowed to through some lo feet, more or less, 
accordii^ji^o his esUinated bulk and weight, and he dies with a 
^ neck mart painlessly than virtuous Mrsons in their own 

bedi The problem was to^find out the length of drop that 
woil^ Office to break the neck bone, bat Would be insumcient 
to^tear off the haid. Haughton ei^perimented on the tensile 
airehg^ tf the Sbine of thp muscles, and he published a for- 
mumlmr the lenmof drop. Mependent cm ^height and weight 
of thi. I bought be bad omitted a small iacwr, 

and to him about!ft;r^namely, the increased sectional area 
the thOSjehts of she ne^k ^ fat inenij It should be mentioned 
that actuafly occurred in urKie^ the drop was toode^, 
It and msf^hcad of tnacnndnai became oetaehed, and the 

mose whether dbder those ciiidumstai^ the jem 
; *:^ hane^ by theneek *' had be^ duty carried out 1 
>ch diat I have to write whblfy firom memo^ now, 
lat not deceived me/ It is ve^ possible that Dr. 
I fbrmula may be found in one of the earlier numbers 
K > 1 ^* "G. 

A'' V- ^ 
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Lirnwic* Boltzmann, 

ence of a faculty for finding underground water, a power claimed 
by certain persons called ‘Mivinets " of dowsers.*’ 

The reviewer states twice over that the ** bulk of the paper is 
taken up with hearsay evidence,” and again that it is *’an ac> 
cumulation of second-hand evidence,” and that 1 do not give 
** enough weight to the natural tendency of mankind to conceal 
their fiuiures.” If these statements could be justiiied 1 should 
agree with your reviewer that ray investigation 'Meaves the 
subject in the same state as it found it^ But the peculiar 
meaning your reviewer attaches to the words he employs, and 
hence the value of his opinion, may be inferred from the 
following fects )— 

Si« years ago I. was asked by the Council of the Society for 
Psychical Research to examine this question. I had, therefore, 
in addition to experiments which 1 myself conducted, to take 
the place of a jirage in a court of inquiry, and give weight 
to no evidence but that of tye^witntsses; and so, in almost 
every one of the lU numbered cases and coh that are 
given in my paper, Iquotesuch written and signed evidence, 
Independent of the dowser himself. These witnesses are 
mosdy men of good petition, or wide experience, and lo whom 
the question of 'obtaining water was a matter of practical 
impoltailce and pecuniary outlay, The arguiaent that some of 
them wbie teasM is m perfeetly fair critmism, if true, but the 
bias was usually more on the side of incredulity than of 
'ctedulity | take, the extreme scepticism of Mr. Tlichardson, 
the employer in the remarkable Waterford case, and of Sir 
Henfy HarW in at Wambam.^ No evidential value is 

S jUay w«ll b« uravd that a man Would Aotamploy a dowverunl«M 
b« vote tlready hiauMC In his fevour. But tba,gaDtlciiiMn naiiwd above, 
and aSw Wa l oOwr witam** X Kav« cUad, coomotad to thlt oouria,' 
•nhsr to anutty m«tr Aiandti'^er as a ^wwStk fw«4#nr, only after admtlflc 
advise sad larM sapendKura on bertagW faded ta find tbe wstv aupply 
i h e ynS i d S d . iMr atUtuda towards m dbtrsw wtwn ho arrivod was that 

pas^'muid:jfidg*'fov himself. 
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in n>y. paper to any case not fuUy corroborated, and ont 
of of such cases received some half-dozen have been pxib- 
aa U exptcHsly stated in miy paper, in order to elicit 
further information on account of their intrinsic interest. 

regards the liability to overlook failures, I have referred 
to this point both at the outset of my paper (p. 4) and elsewhere; 
(ittUer ion pp. 258 and 239), I state: ‘'ll must be borne in 
mind that (especially among amateur dowUers^ one is more 
likejy to hear of success fhan failure, and therefore an extensive 
and seaichiug inquiry i^ necessary before ^ny safe induction can 
he drawn. . . * All thdt was jHissible in the present investiga- 
t]^ was to hliake the range of evidence as wide and unbiassed 

p^ible, aru^ not exclude a single case of failure that was 
VUmtantiated. This has been done." It is, of course, easy to 
Select, as your reviewer does, a certain number of cases in 
which the faiilureH exceed the successes.* But I think one is mtire 
likely to arrive at a ^recl estimate by the method I adopted, 
whicp was to mak^'^extensive inquiries, both generally and 
specidcally, with regard to failures as well as successes in the 
case of every professional dowser I heard of This is naturally 
a vastly more laborious method than your reviewer’s, hut was 
necessary in order to arrive at the actual facts in a sul^ect 
which from all sides has been loosely discussed, albeit by eminent 
men, for upwards of 200 years. 

I am glad to find your reviewer endorses certain cautions I 
suggeiitcd in the event of further investigation ; though what 
he m^ns by ’* thought-rending ” as a source of error is not 
quite clear. It is a matter of importance, more so than your 
reviewee appears to imagine, to recognise, and if possible exclude, 
the aid which the dowser derives from indications given by the 
surface of the ground. Long practice may pvc the most il¬ 
literate person a power <if detecting surface indications of under- 
groti^ water, or the faint tremor of unseen running water, that 
would entirely etcape the ordinary observer, and of enabling 
correct inferences to be drawn even from indications that the 
dowser may have noticed quite unconsciously. We have here, 
doubtless, the explanathm of some of the singular successes of 
dowsers in finding water; but a careful examination of the 
evidence 1 have cmlected has led me to think that no explanation 
hitherto suggested is adequate to account for all the facts. 

Kingstown, Co. Dublin, October 21. W. V, Barkkit. 


At the head of Prof. Barrett’s memoir is the following qiioiation 
ftromMr. Andrew Lang: There are two wf»ys of investigating the 
facts or fancies about the divining rod. One is to examine it an 
its actual operation-^ task of considerable labour, which will 
doubtless bi undertaken by the Stxricty for Psychical Research ; 
the other, and easiet way^ is to study the appearances of the 
dkining wand in history.'^ This naturally led me to think that 
Prof. Barrett intended to treat the subject as, in the main, a matter 
for personal invealiMtion. He now claims, however, to take 
the place of a judge In a court of inquiry,” I therefore withdraw 
the term ** hearsay ” applied to the bulk of the evidence he has so 
laboriously collected, and will acce]:»t his own view of his )R>.sitfon» 

But Prof, Barrett wHl agree with me that this is a technical 
investigation needing expert knowledge. “Now if so, where 
does the necessity for expert knowledge cowt® in ? Surely not 
after the ext)eriments have all been made, and the dowser is off 
the scene ; but, as in any other scientific investigation, on the 
spot, with the man and the conditions all Irefure you. This is,, 
the very core of the investigation, and no amount of after 
analysis can atone for the lack of persoml observation and judg¬ 
ment exerci.sed at this, the crucial point. But here, where 
expert knowledge and observation are essential, he relies,on 
others, of whom the majority have no previous knowledge or 
scientific training whatever, 

Prof. Barrett '*,had to exclude all evidence but that of eyt- 
As to hia ** 152 numbered cases,” 9 are avowedly 
supplied by people who, on their own statement, do mi appear to 
be eye-wit nesses. In 41 more there is nothing to show wheilieir 


J fhit reviewer ii, however, tleltghtfiilly free from the pedaniry of those 
wnarmnk accuracy desirable when dealing with suck « contempuWe super- 
atlttoti as the HO-callvd divinijig-rwl, ‘flii!*, ] think, in apparent alread)^-,; It 
tMotpes juurd when specitic a\iiertionii uf «t.i examined, such ah 
two are in ititioned in Uie Ixle of Wight,” &e, 

• JThat a m xture ol cra^ix ignorance and charla'anry is 10 be found in many 


prYfesSionaJ downers, and that some of them are little better than rogues. U 
vnly what might he expected ; but, on the other hand, we have the fact that 
msdUguBhed a^arwM/ an M. Morlillet was once, as he tells UAbimself, a. 
ipnal dowser, and published a book on water-flading in 1B49. tne 
mof,4beKoyal Geologtcol Si^iety of Cornwallis tail! nsuccetshd 
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his mfo^ant met the dowser himself, or is -trusting to in- 
formaticM deceived from others. Tlie juformatiori in 8of thesr 
comes frtf^ a firm or joint-stock enmpat^ ; 8 are merely news¬ 
paper ref^U; some w ancient cases, which cannot now be 
inouired into. 

With refereitk^ to the statement regarding liability to over-, 
look failures, I did riot state or wish to imply that Prof. 
Barrett had not fairly given all the failures which came to his 
knowledge. What I did wish to imply was. that his method of 
writing to the parties concerned for evidence on this point was 
not likely to yield much result. 

As to the Isle of Wight, I may say, tlut not making it a habit 
to collect information regarding tlie employment of dowsers in 
different districts. I merely alluded to one where I happened to 
have stumbled upon facts bearing on the (piesiion. Whether or 
no other districts would give similar or contrary results 1 
cannot say. having no material to gu upon. 

I fail to understand what meaning Prof, Barrett attaches to 
the term “ surface indications.” He agrees with me as to their 
great importance; yet there are only 32 cases in which 
his informants make even the slightest reiorence to this subject, 
and in only 8 U there any note that Prof, Barrett made special 
inquiries on this all-important point. 

As previously staled, my criticisms apply to the bulk of the 
evidence. I thoroughly recognise the value ol Prof. BarretP.s 
personal observations, and have only to regret that these 
experiments form so very small a part of his memoir. 

TiiK Whuek ok THii Article. 


A Proposed Memorial to Prof. Victor Meyer, 

There appears to be a strong desire among many of the 
British stwlents who worked under the late Prof. Victor Meyer, 
ti> give expression to the feelings of gratitude and admiration 
with which they remember him, by raising some form of memorial 
to he placed in the Heidelberg Lecture Theatre. 

It has therefore been decided lo call a general meeting of 
Prof. Meyer’s British students, to be held in Manchester 
on Saturday, December 11, at 5 p.m. Prof. II. B. Dixon, 
F.K.S., has kindly placed the Organic Lecture Theatre of 
Owens College at our disposal. 

All past students of the late Victor Meyer, whether they 
worked with him in Ziirich, Gottingen or Heidelberg, are 
earnestly requested to be present. 

I shall be pleased to receive suggestions from any who may be 
unable to attend, in order that they may be Uid before the 
meeting. J. J. Sctdboroikjh. 

University College, Nottir^ham, November 23. 

The Critical Temperature of Water, 

Can any of your readers tell me what is the critical tempera¬ 
ture of water. I find in the supplement to jamin and Bouty’s 
"Cours de Physique” the critical temperature given as 370" C. 
and the corre«|:>onding pressure as 195-5 aimospberes. On the 
other hand, Cagniard-Laiour gave this temperature as equal to 
the melting point of zinc, which is known to he about 415* C» 

T have some theoretical grounds /or bclicying this latter figure 
to be the more accurate, so should be glad to know w^^at other 
determinations, if any, have been made. H, ,M. Martin. 

39 Guildford Street, W.C,, November 19. 

Coccoliths in our Coastal Waters. 

In our communication to Nature, Septeml^r 16, 1897, we 
say** the presence of these bodies (coccoUths) in our coastal 
waters does not appear to have been recorded.” Since tbit Was 
written we find that Dr. Wallich, in the A/tu, and af 

Natural Hist. ^ vol, ii. 1868. p. 319, stated “ Coccospherea have 
been met with by me profusely ... in material collected at the 
surlace of the <>pm seas of the tropics, and aUo in dredgings 
from «||a>al water off the south coast of Inland ” 

November 18, J. Jotv. 

HitNRV H Dixon. 

Phetioiti^iui Bxhibited by Jackson Tubes. 

While investigating the best methods of working the 
ordinary'form of Jackson tubes during the last fourteen months, 
1 have noted the foBotving Inlcresting phenomena,. 

Four tubes developed a iiihg dr halo rotating 

rapidly round the anode, which by jpiM'efaUy h^ing becams 
convparatively steady; ddi 1 ventuted to naihe the Satm 
conditibib'' ' - ' 
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Four tubes developed in bulb l>road bands of lieht yellow* 
green electrical molecules, interspaced with darker bands; this 
was lilCe the marking of the planet Jupiter. 

Two tubes developed a mottled and leaf*patterned electric* 
molecular condition, extremely like the appearance of the 
photosphere of the sun (for the first time the skin of my hand 
was amsctetl by one of these tubes—November 1896 ; this hand 
having some years previously had gouty eczema ; the other 
hand was not affected in either case). 

Two tubes developed forms like the clouds known os “ mares’- 
tails’*; one tube, a form like the sulky lower strata of distant 
thunderclouds. 

The most interesting phenomenon was one which was also 
seen by a medical friend ; the whole tube was a mass of yellow- 
green phosphorescence, even behind the kathode ; the molecular 
film in glass,bulb iti front and round the edge of the kathoile 
(mottled condition) dcvclo}>ed a small black spot the size of a 
pin'head, which increased to the dimensions of a small pea, 
broadened out into an irregular patch, split up into small sf^ts, 
which ran round the bulb, disappeared j reformed into a patch- 
diminished—and disappeared. The phenomenon was repeated 
at r^ular intervals for ten minutes, then finally stop])ed. The 
irregular patch was extremely like a sun-spot. 

From time to time I have called the attention of interested 
friends to the above phenomena, so as to have witnesses, as the 
tubes seldom repeat the same conditions, which can only be 
attained by the application of heat while working the tube. 

The rays magnetised my watch on two occasions; an induction 
coil having no magnetic field, owing to interrupted current, 
could not do this. Wii.i.lAM Webstkr. 

Art Club, Blackheath. 


REMARKABLE TERMITE MOUNDS OF 
AUSTRALIA. 

T he destructive propensities and architectural en¬ 
dowments of the termites or white ant» are 
familiar subjects to most travellers and residents in 
tropical countries. Notwithstanding, however, the almost 
cosmopolitan distribution within tropic areas of these 
insect pests, an astonishingly small amount of accurate 
data has been chronicled concerning their specific varieties 
or the widely varying modifications of their social tene¬ 
ments. 

As a matter of fact the fibres and descriptions of 
the insects and nest mounds or “termitaria” of the 
African white ants Termes Mh’cosus^ T. mordax, and 
other species contributed by Henry Smeathman to the 
Transactions of the Royal Society for the year 1781, con¬ 
stitute up to the present date the standard account of 
white ants and their ways that is reproduced with trivial 
variations in most modem zoological text-books. Much, 
undoubtedly, has been accomplished within recent years, 
notably through the investigations of Grass! and Sandias, 
Fitz MUiler, and other biologists to elucidate the minute 
anatomy, individual modifications, and social economy 
and relationships of the indigenous or imported South 
European types Termes inafu^yts and T Jlavipes. 
Neither of these forms, however, are mound constructors, 
but live within subterranean tunnels or in excavations of 
the wood which they devour. Smeathman is hence still 
left, fadh prinaps^ the first, almost the only authority 
on the architectural fabrications of the mound-construct¬ 
ing species. 

While AfVica in connection with Smeathman’s investiga¬ 
tions has hitherto inbeiited an undisputed monopoly in the 
matter of termite mounds^ it will probably be found that the 
island continent of Australia can produce an equally, and 
in some, respects even more noteworthy variety of these 
insect edifices. So ^ as altitude is concerned, the palm 
am^g the Australian series must be conceded to the 
huge bottressfid columnar teraiitam that occur some 
ntilei inlaiui fromDarwin, in the Northern 
^.South Apstralia. A height of, at lea^t eighteen 
ds hoc nnfreqim^ attained by this variety^ and their 
bel^ almost etpitl thtoughout, their appeamce 

146s. V 0 I« 57] 


has been appropriately likened to miniature towers. 
Termitaria almost equal in altitude to this Port Darwin 
variety have also been observed by the winter in York 
Peninsula, North Queensland, and are notably abundant 
on the point of land abutting upon the mainland fore¬ 
shore of the southern entrance to the Albany Pass. The 
largest termitaria of this type occur, however, in the 
vicinity of the bridle path between Mr. Frank Jardine's 
homestead at Somerset, and the former telegraph station 
at Patterson facing Endeavour Strait Passing them on 
horseback, many of these mounds were observed to 
tower considerabW above the ridePs head. The contour 
of these York Peninsula termitaria differs essentially 
frona that of the Port Darwin form. In place of being 
subcylindrical or columnar, they are distinctly pyramidal, 
widest at the base, and tapering up to a single, or it may 
be occasionally several accuminate points. 

Within the tropical area of Western Australia, known 
as the Kimberley district of that colony, a third large 
and very distinct type of termitariurn is dominant. 
While most commonly presenting a symmetrically 
conical or hemispherical contour, it not unfrequently 
happens that these white ant mounds are built up into 
the most irregular and fantastic shapes. Throughout all 
such innumerable modifications, however, one essentially 
unique fundamental plan of structure is predominant. 
This is exemplified by the circumstance that each nest 
mound or termitariurn presents the appearance of having 
been built up, as it were, by the superposition of con¬ 
secutive hod-loads of half solidified mortar, and which 
before setting has partly overflown and overlapped the 
preceding instalments. 

This lobulated or Kimberley type of termite mound, 
as it may be designated, occurs in great abundance and 
in its finest development in the thinly wooded scrub or 
so-called “ pindan in the neighbourhood of Derby, at 
the head of King^s Sound. One of the tallest of these 
termitaria was found to measure as much as fourteen feet, 
but this altitude is occasionally exceeded. The separate 
occasions an which the writer visited Kingfs Sound were 
utilised by him for obtaining information concerning the 
approximate time that is occupied by the termites in the 
reconstruction of a partially dismantled edifice. Examples 
of termitaria about eight feet high were bisected vertically, 
the one half being completely demolished. Within 
twelve months one quarter of the denuded area had been 
filled in. Visited eighteen months later, fully two-thirds 
of the demolished moiety had been rebuilt, and it would 
evidently have not taken more than another twelve- 
months, or a total of between three or four years, to 
restore the mound to its original symmetrical shape and 
dimensions. 

The most remarkable, though by no means the most 
lofty of the termite edifices peculiar to Australia, are 
those modifications of these structures which are popu¬ 
larly known by the local titles of “meridian,” “magnetic,” 
or “compass” ants’ nests. The termitaria belonging to 
this category are distinguished by their elongate, much 
compressed contour, comparable in the most evenly con¬ 
structed examples to huge slabs of undressed sandstone 
set up on edge. The upper edge or ridge of the 
“ Meridian ” termitarium is always the narrower, and is 
either nearly smooth, irregularly serrated, or may be de¬ 
veloped into a series of slender pinnacles. The most 
’notable feature respecting these white ant mounds is, 
however, the circumstance that the orientation of their 
longer axis is always coincident with the local parallel 
(1^ mtitode, or, in other words, in a precise line with the 
nb™ and south points of the magnetic compass. 

The most striking examples of these meridian ants’ 
'hetit* observed by the writer occur in the Laura Valley, 
Queensland, some sixty miles from Cooktown. 
The oHltude of these Laura Valley ant mounds is not 
very ooftsiderable, rarely, indeed, exceeding six or eight 
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feet. In accord with the peat-like alluvium out of 
whidx they are excavated and constructed, their colour is 
a ds^k asl^n ffrey or nearly black. A distinctive feature 
Cif these meridian ants^ nests is their highly ornate archi¬ 
tectural style. They consist of a congeries of slender 
pinnacles erected close to one another in the same 
straight line, and which are finally amalgamated. Upon 
these primary pinnacles numerous subsidiary ones are 
usually constructed. The completed edifice, with its fiill 
•complement of spires and pinnacles, comes thus when 
Viewed end on, as shown in certain of the photographs 
taken, to present in miniature a by no means remote re¬ 
semblance to the architectural pile of some grand 
cathedral. 

A second and simpler form of meridian ants’ nest is 
especially abundant a few miles inland from Port Darwin. 
It differs from the preceding type in its more massive 
and less ornate structural plan. The upper edge is 
nearly smooth or irregularly serrated, but not produced 
into a series of slender pinnacles. It is further note¬ 
worthy, that the environments pertaining to these two 
meridian varieties differ materially. With the Port 
Darwin type the habitat affected is that of open grassy 
plains, while in the Laura Valley form the nest mounds 
are most abundantly constructed in typical, though 
thinly wooded forest land. 

The raison dHre of the north and south directions of 
She longer axial planes, so eminently characteristic of the 
so-called Meriaian ” ants’ nests, has given rise to much 
speculation and a variety of interpretations. By some it 
is supposed to bear a direct relationship to the prevailing 
winds. As, however, those in the districts where these 
ant-hills occur are chiefly south-east or north-west, ac¬ 
cording to the seasonal monsoon, that interpretation can¬ 
not be accepted as satisfactory. To the writeris mind a 
more probaole explanation would appear to present itself 
in connection with the circumstance that being con¬ 
structed in this precise meridian line, their larger surface 
presents the least possibly prolonged exposure to the 
meridianal rays of the tropical sun, and that the 
structures are consequently so built that they shall 
absorb and retain a minimum amount of solar heat. 
This question is, however, an interesting one that un- 
•doubtedly Invites further scientific investigation. The 
subject of Australian termitaria constitutes, it may be 
noted, a copiously illustrated chapter in the writer’s 
recently published work, “ The Naturalist in Australia," 

W. Saville-Kent. 


LIQUB^ACTION OF FLUORINE. 

F luorine was prepared for the first time in 1886by 
Prof. Moissan, as a product of the electrolysis of 1 
anhydrous hydrogen fluoride contained in a platinum ap¬ 
paratus provided with fluorspar stoppers; the new gas was 
at once found to be the most active chemical substance 
known, many elements and organic compounds, such as 
arsenic, antimony, sulphur, icraine, alcohol, and turpen¬ 
tine, immediately and spontaneously bursting into flame 
when plunged into an atmosphere of fluorine. On mixing 
the gas with hydrogen, even in the dark, a violent de^ 
tonation immediately occurs, hydrogren fluoride being 
produced. The violent action of fluorine upon nearly afl 
substances with which it is brought into contact, obviously 
renders extremely difficult all experimental work invoivi|^ 
the use of the free element. The great manipulative*di^ 
•culttes necessarily arising whilst dealing witn the gas pn 
the large scale have, however, been very happiw sur¬ 
mounted by Prof. Moissan and Prof, Dewar, who re- i 
icently described to the Chemical Society the method by 
which they have succeeded in liquefying fluorine, and die- j 
termining the more important properties of the liquid 
substance {Proc. Cksm. Soc.^ November 4, i 897 ip- 175). 
it #eemed likely that the great chemim activity of 
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fluorine might so far decrease at lOw temperatures as to 
allow of the manipulation of the material in a glass vessel 
cooled in liquid air ; this was found to be the case. 

The fluorine required in the work was prepared by the 
electrolysis of anhydrous hydrogen fluoride; this liquid 
being a non-conductor, was made a conductor by dis¬ 
solving in it potassium fluoride. The liberated fluorine 
was freed from hydrogen fluoride by being passed first 
through a platinum worm immersed in a cooling mixture 
of solid carbon dioxide and alcohol, and subsequently 
through platinum tubes containing dry sodium fluoride. 
The purified gas was then passed down a vertical 
platinum tube fused to the neck of a thin glass bulb 
which served as the collector, and an exit was provided 
through a narrower platinum tube contained inside the 
first. , On cooling the apparatus down to - 183* in boil¬ 
ing oxygen whilst the fluorine is passing through, no 
liquefaction occurs, but on reducing the pressure under 
which the oxygen is boiling, and so lowering the temper¬ 
ature to - 185 , the fluorine condenses in the glass bulb 
to a very mobile yellow liquid; on removing the bulb 
from the cooling bath the liquid fluorine boils vigorously. 
Other experiments made with boiling liquid oxygen and 
liquid air as refrigerating agents indicated that fluorine 
boils at about -187^, namely at the boiling point of 
liquid argon ; from this the probable critical temperature 
and pressure of fluorine are deduced as - 120"^ and 40 
atmospheres respectively. 

At these low temperatures fluorine is without action 
on glass, and does not displace iodine from iodides ; 
silicon, boron, carbon, sulphur, phosphorus and reduced 
iron, all of which spontaneously ignite when brought 
into contact with fluorine at ordinary temperatures, do 
not inflame if, after being cooled in liquid oxygen, they 
are plunged into an atmosphere of fluorine. Hydrogen 
gas inflames spontaneously, with considerable evolution 
of light and heat, when directed on to the surface of 
liquid fluorine at - 190”; on passing fluorine on to 
solidified turpentine cooled by boiling liquid air, a series 
of explosions occurred resulting in the destruction of the 
apparatus. It thus seems that the great affinity existing 
between hydrogen and fluorine is not overcome at 
-190". A little liquid fluorine falling on the floor 
instantly inflames the wood. Fluorine is soluble in 
liquid oxygen, and on passing in the gas a white 
flocculent precipitate is formed which, after filtering 
off, deflagrates violently as the temperature rises; it 
is possibly a hydrate of fluorine. 

Determinations made by floating pieces of various 
substances in liquid fluorine indicate that its density 
is about 1*14, and from the invisibility of amber im¬ 
mersed in the liquid the refractive index of the latter 
would seem to be higher than that of liquid air or 
oxygen. Liquid fluorine shows no magnetic phenomena 
when placed between the poles of a powerful electro¬ 
magnet ; it has a smaller capillarity constant than liquid 
oxygen, and does not solidify at - 2io^ It has no 
absorption spectrum, and its colour is the same as that 
of the gaseous element. W. J. P. 


THE LEONID DISPLAY, 1897. 

■^ERY unfavourable weather appears to have pre- 
V vented the successful observation of the Leonids 
at their recent return.. In consequence of this the 
impression seems to have gained ground that the 
ph^omenon did not occur as predicted. This is, how¬ 
ever, a mistake. Could those observers who saw 40 
Uttle on the night of the 13th, have viewed the sky late 
on the following night, they must have been satisfied 
at the character of the display. Between about 4.30 
and 6 a*m. on Moadtw morning the ifith, the ustid 
streidcdeaving fneteoie nom Leo hheame very numereit*, 
and some of them wete um^Ualiy briUiaa^bne, whtdh 
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appeared at 5,25 a.m., being brighter than the moon. 
Unfortunately the sky was overcast at the great majority 
of places at the time when the maximum occurrea, and 
very few reports have come to hand, but they furnish 
unquestionable evidence as to a plentiful fall of meteors 
in the few hours preceding sunrise on the 15th. 

Before midnignt on the 13th, and during the early 
morning hours of the I4lh, meteors were comparatively 
rare, and may be said to have been more conspicuous by 
their absence than by their presence. The shower of 
Leonids was of an extremely meagre character, and such 
as might occur in an ordinary year with the parent 
comet near its aphelion. But, apart from the disappoint¬ 
ing meteors, the night of the 13th was one of singular 
beauty. At Bristol the sky partly cleared at 11.30 p.m., 
and the atmosphere became remarkably tran^arent. 
The moon and stars shone very brightly, and films of 
white cloud, floating rapidly across the sky, gave it a 
ve^ picturesque appearance. 

From the observation^ reported it may be well to 
make a few extracts :— 

Mr, S. H, R, Sahuon^ South Croydon, —Sky perfectly 
clear November 13, J4h. to i6h. About seven meteors 
seen, including four bright ones as under : 

h. m. s. 

15 3 45 First mag. from Andromeda. 

15 28 o First mag. Leonid. 

15 32 45 First mag. Not a Leonid. 

15 53 o == Sirius. Probably a Leonid. It fell in a 
curved path slightly south of Jupiter, and 
was a beautiful object. 

Rev, S. J, Johnson,^ Bridpori. —Tolerably clear on 
November 13, between I5h. and ish. 30m., but not a 
single meteor was observed. 

Miss Brown^ Cirencester, —The sky was perfectly clear 
on November 13, 11 h. 45m. to i3h. t 5m., and the eastern 
sky was watched from a window fadng that quarter, but 
no meteors were seen. 

Mr, IV. N. Mi/iij^ant Be//ast.—Cloudy weather pre¬ 
vented observation except on one night, November 13, 
iih. to I2h. 30m., when only one sporadic meteor was 
recorded ; no Leonids. 

D, W. IVaitoH^ Kingsion-on- Thames,— clear and 
moon bright on November 13, loh. 30m. to iih. 30m., 
but only one meteor appeared. Partly overcast after¬ 
wards, but a few faint meteors were noticed in breaks 
between the clouds. 

BristoL—’Tho writer watched the sky on November 13, 
between about 11 h. 30m. and I3h., but no Leonids were 
recorded. The sky clouded after I4h,, and the follow¬ 
ing night was overcast throughout. Mr. Corder, at 
Bridgwater, reports that the ni^ts following November 

13 and 14 were too cloudy to permit of observation. 

W* Trueman TuckerLoughborough. —On November 

14 the clouds cleared away between i6h. and i6h. 30m., 
but the moon was very bright, and must have ex¬ 
tinguished many of the smaller meteors. Between 
i6h. 30m. and i8h. a considerable number of shooting 
stars were observed, but no exact count was kept. The 
lines and approximate paths of ten of the more con^ 
spicuous ones were noted, and the brightest of all i 
appeared in Cepheus at ryh* 25m, It was sufficiently 
luminous to cast distinct shadows in spite of the moon- I 
light Very brilliant meteors also fell at xyh. iom.,.| 
lyh ism., 17b- and lyh. 40m. 

I^ Dumfides andGailtmay of November 17 

repo^ that the nights of November 12 and n were 
overcast. On November 14, soon after midnight, the 
ch^s began to toll 0^ and the sky afbrwards be^me 
verj? deair. An amateur observer began watching at 
i2h. 36ih;) and from that time until iw. xsm. be noted 
in ^l only thiity^three meteors, not more than thirteen 
br ftintteen teonida He then, thinking the out- 
preipising any striking develop- 
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ment of the shower, folded up his note book and star 
charts and retired. Shortly afterwards, however, the 
Leonids increased rapidly both in numbers and brilliancy. 
At about i6h. 50m. “a couple of young bakers going 
along the Whitesands to their work, were startled by 
many meteors throwing their fiery lances athwart the 
sky. They estimate the numbers as not fewer than ten 
shooting stars to the minute, and state they never saw 
so many before in all their lives.” 

The latter description is probably exaggerated, but it 
seems to convey an expression of fact such as we should 
expect from persons not acquainted with, but surprised 
by, an unusual celestial event. Though the rough 
estimate given as to the number of meteors visible may 
far exceed the actual figures, there is no doubt from the 
corroborative testimony afforded by Mr. Tucker at 
Loughborough, quoted in a previous paragraph, that the 
Leonid shower displayed quite a special activity on the 
inqming of November 15. That it was apparently 
observed by few persons is unfortunate, but no other 
result could be expected in view of the cloud-laden auno- 
sphere which prevailed, generally, at the time. It is to 
be hoped that more favourable conditions obtained at 
foreign stations, and that successful observations were 
secured. The shower seems to have presented itself 
somewhat later than the time expected, both in 1896 and 
1897. W. F. Denning. 


M, FORSTER MEDDLE, M,D, 

ARLY on the morning of November 19 there passed 
away at St. Andrews the foremost mineralogist of 
Scotland, and one of the most distinguished m the 
United Kingdom. 

Matthew Forster Heddle was the younger son of 
Robert Heddle, Esq., of Melsettar, in Orkney, and was^ 
born in 1828. In 1844 he went to the University of 
Edinburgh, where he studied medicine and attended the 
classes of Gregory and Jameson. Even at thi.s time his 
tastes lay in the direction of science; and on the com¬ 
pletion of his medical studies he proceeded to Germany,, 
where he devoted himself to chemistry and mineralogy, 
at first in Clausthal and afterwards under the illustrious 
Breithaupt at Freiburg. Returning to Edinburgh, he 
took his degree as Doctor of Medicine in 1851, his 
graduation thesis being a treatise “ C)n the Ores of the 
Metals.” 

He practised for a short time in Edinburgh, but never 
found this occupation a congenial one, devoting by 
degrees all his time to analysis and other scientific work. 
In 1856 he organised an expedition to the Faroe Islands. 
Five months of the summer of that year were spent in a 
mineralogical survey of the group, resulting in large 
additions to his cabinet, and putting on a firm foundation 
his knowledge of the mode of occurrence of the zeolites 
of the tertiary volcanoes. 

On Dr. Hcddle^s return from this expedition he was 
appointed assistant to Prof. Connell at the University 
of St Andrews, and on ConnelPs death, in 1862, he suc¬ 
ceeded him as Professor of Chemistry, occupying this 
chair for twenty-two years. He threw himself with 
characteristic energy into his work at the University, 
spending a very considerable part of his salary in the 
purchase and fitting up of the apparatus for his experi¬ 
ments. 

He found time, however, during these years for 
much mineralogical work, in the course of which he 
$8lkin and again traversed the whole North of Scotland 
and the Western Islands, thus acquiring an unrivalled 
.acquaintance with its rocks and minerals. The results of 
these explorations were embodied in a series of papers ^ 
read pcmcipally before the Royal Society of Edinburgh, 
of whm he was, in 1878, elected a Fellow, and the 
Minersdogrtcal Society^ of which he was one of the 
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and whose President he afterwards became. 
In diddUiOn to these and other papers of a geological and 
iniimalogical nature, he undertook, in 1858, the revision 
and practically the editorship of Greg and Lettsom's 
Mineralogy of Great Britain and Ireland," to which 
he made ipany original contributions. He also wrote 
the article “Mineralogy" for the last edition of the 
‘“Encyclopaedia Britannica." In 1878 he received the 
Keith medal of the Royal Society of Edinburgh. Until 
a few weeks before his death he was engaged on an 
exhaustive work upon the mineralogy of Scotland, 
bringing toother the results of all his investigations and 
analyses, This he left almost complete* and it is to be 
hoped that it may shortly be published. 

In the. fdng course of his mineralogical activity Dr. 
Meddle Inhered very large and valuable collections of 
minerals, both general and Scottish. The latter of 
these, the fruit of many journeyings, was three y^rs ago 
acquired by the Museum of Science and Art, Edinburgh, 
ana is now on exhibition there, arranged and labelled 
by Dr. Meddle himself. 

Although a specialist in mineralogy, Dr. Meddlers 
synr)pathies were not by any means confined to this 
subject, and embraced not only cognate sciences, such 
as chemistry on the one side and geology on the other,' 
biit extended to many other branches of science. As a 
chemist he was most painstaking and exact, and has 
published several hundreds of analyses of Scottish 
minerals, collected and carefully picked by himself. 
He was always most particular to indicate the possible 
impurities as a geologist. He published detailed maps 
of Shetland and Sutherland, and contributed to the un¬ 
ravelling of the problem of the North-west Highlands. 
He was a very observant student of the influence of 
geological structure upon the scenery of a country. In 
some respects he was in advance of his time as a 
^^ologist, and has lived to see suggestions, which were 
ignored when made by him, worked out by others and 
generally accepted. Many of his papers, which were 
founded on a wide research, are extremely suggestive 
and instructive. Perhaps among the best known are 
those where he expounds his law of pseudomorphous 
replacement, and where he enunciates the connection 
between the colloidal and crystalline states of a substance 
and its specific heat. 

Dr. Heddie had an acute and exact eye, a clear in- i 
tellect, and a wonderful memory. He was a good | 
draughtsman, and his crystal drawings were most ad- I 
mirablc. He grudged no trouble in smoothing the path j 
of the tyro in his fitvouritc science, and was most 
generous in his recognition of any work done by others. 
His kindly and gerual disposition endeared him to a , 
wide circle of friends. J. C. i 


NOTES. 

M. M<>r;RRAUX has just completed the installation of the 
new magnetic department of the Parc St Maur Observatory; 
and it will be set in operatioh on December i. The work at 
the old magnetic rooms will be continued until January i, in 
order to supply M, Moureaux with a sufficient number of 
observations for a reduction of the valuable records obtained 
continuously during a number of years. 

PROV. JAMK.S B. Hatchrr, curatof of the department of 
vertebrate palfcontology of Princeton University, sailed from - 
New York a few days ago for Rio Janeiro, tn rouu for 
Southern Patagonia. He expects to land finally at Punta 
.^renas, and thence work northward along the eastern luise of 
the Andes as far as the Argentine territory of Chubut, study¬ 
ing the paUeontology and geology of the country. The ex¬ 
pedition will be gone three years, and aims to bring home a 
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complete collection of birds and mammals from the Tertiary 
deposits of Patagonisu 

In the course of next month, the American Philosophical 
Society will award the Magellanic gold medal to the author of 
what is adjudged to be the best discovery, or most useful 
invention, relating to navigation, astronomy, or natural 
philosophy (mere natural history—the words are the Society’s 
own—only excepted). The prize was founded in 1786 by John 
H. de Magellan, of London, and consists of a medal “of solid 
standard gold of the value of ten guineas/’ 

Sir William Crookes will be the guest of the evening at 
the Club House Dinner of the Camera Club on December 7. 

At the meeting of the Entomological Society of London last 
week, the Chairman referred with regret to the death, while 
serving on the Indian Frontier Expedition, of Captain E. V. 
Watson, Fellow of the Society, and well known for his writings 
on Oriental Rhopalocera. 

The Paris Academy of Medicine has been authorised to 
accept the legacy of forty thousand francs bequeathed to it by 
Dr, Eugene Dupierris. The legacy is to be used to found a 
biennial prize for the best work on aniesthesia, or on diseases of 
the urinary canals. 

A NEW medical society has been formed in St. Petersburg; 
it will be known a.s the St. Petersburg Ophthalmological 
Society, and its first president is Prof. Dobrovolski. 

The Athtmtum states that the first meeting of the present 
session of the German Chemical Society at Berlin was devoted 
to a Gediichintsfeier in honour of the late Prof. Victor Meyer. 

JuBiLEK medals have been conferred upon Dr. Guntlier, 
President of the Linnean Society, Prof. Dewar, president ot 
the Chemical Society ; and Prof, R. Meldola, late president ol 
the Entomological Society. 

pROK. A. Bauhr has been obliged, on account of ill-healih, 
to decline the office of president of the third International Con¬ 
gress for Applied Chemistry, which is to be held next year at 
Vienna, and Dr. H. K. von Perger has been elected in his 
stead. There will be twelve sections in connection with the 
Congress. Among the subjects to be discussed is the intro¬ 
duction of uniform methods of analysis of chemical products. 

The Paris correspondent of the Lancet note^ the return ot 
M. Raoul from Malaita, where he has for some time been 
engaged for the Government in making researches as to the 
existence of indigenous plants that might be turned to account 
scientifically or commercially. Several members of M, Raoul’s 
party were bitten by snakes of different kinds, and were injected 
with Dr. Calmette’s scrum with very great success. 

Dr. a. Lustio, writing in the Atti dei JJneei, describes 
some important observations made in India on vaccination as a 
preventive of bulwnic plague, and also on scro-therapic methods 
of treatment. At the time when the plague was raging in 
Bombay last June, Dr. Lustig made a numW of experiments 
both on human subjects and on monkeys. Thirty persons 
suffering ffoffi the disease were inoculated with serum, of these 

only four died during the treatment. In conjunction with Dr. 
G. Oat^tii, the same writer made experiments on rats with a 
view of ascertaining whether there existed any hereditary trans¬ 
mission of the immunity conferred by vaccination. Ik wu 
found that in no cos? did vaccination of either or both parent 
animals at any stage prevent the progeny from taking the 
kUsoase. 

In the Budget of the Feetteb Minister of the Interior, the 
grant of tqG,ooo francs for the therapentk serum setvbe of 
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Pasteur Institute U feet down for payment. In 1895, 45,203 
doses of anti-dipbtberic serum, each ten centigrams in amount, 
were distributed gralultuously, and in 1896 the number was 
28,217. Since the commencement of the work, as many as 
137,058 doses of antitoxic serum have been distributed by the 
Institute, 5500 of them being for veterinary purposes. 

We regret to announce the death of Dr. F. Stohmann, 
honorary professor of agricultural chemistry in the University 
of I.eiprig \ and also of Dr. J, Frenzel, curator of the 
“ MUggelsee ** biological station near Berlin, and formerly 
professor of zoology in the Cordoba University, Argentine Ke- 
public. 

The deaUi of Dr. Leonhard Sohncke, at the age of fifty-five, 
is announced. Dr, Sohncke at the time of his death was pro¬ 
fessor of experimental physics and director of the Physical 
T^aboratory at tlie Munich Technical High School. 

The Natural History Society of Hanover will celebrate its 
centenary on December 10*12. 

In aprevious number of Nature (vol. Ivii. p. 32) we referred 
to the death of Prof. Ernst Schering, of Gottingen. Some in¬ 
teresting details of his life and work have now been published 
by Prof. Wilhelm Schur {Js/roftor/uscAe Nachrichten^ No, 3458), 
to which brief reference rnay be made. Born in the year 1833 
at SandlKSrgen, near LUneburg, Schering studied in Gdttingen 
under Gauss from the year 1852, was made ** ausserordcntlicher ” 
professor in i860, and *‘ordenUicher’' in 1868. In 1869 the 
magnetic part of the observatory department was made distinct 
from the astronomical, and the former put under the direction of 
Schering with the object of continuing the magnetic observations 
made in the first instance l>y Gauss. After Klinkcrfucs’ death 
Schering took over the direction of both departments. During 
the years 1858 to 1863 Schering took part with KUnkerfues in 
the zone-observations, which were published in 1891. In 1874 
he published a generalisation of Poisson-Jacobi*s perturbation 
formuise, in 1877 a "‘Festrede^’ at the celebration of the 
hund|edth anniversary of Gauss’s birthday, and in 1884 a solution 
of Kepler’s equation Nackrrekfent 2605). His 

chief work was, however, the publication of Gauss’s works in 
seven volumes. Schering leaves behind him, besides a widow, 
one daughter and two sons. 

Scimea states that the American Society of Naturalists and 
the affiliated societies will meet at Ithaca, N.Y., on December 
28, 29 and 30. At the opening meeting an address of welcome will 
be delivered by President Schurman. On the second day of the 
meeting the prirmipal item on the programme is a discussion on 
" The Biological Problems of To-day,^’ in which the following 
speakers will take part: Prof. H. F. Osborn (on Palaeontology), 
Prof. W. Trelease (on Botany), Prof. B. G. Wilder (on 
Anatomy), Prof. McKeen Cattell (on Psychology), Prof. J. L^b 
(on Physiology), Prof. T. H. Morgan (on Developroenu) 
Mechanics), Prof. C. B. Davenport (on Morphogenesis). 

Pro?. Th. W, Engklmann, of Utreclit, has just published 
(Wilhelm Kogelmaxin> Leipzig) a small case (6j|| x 94 inches) 
containing two sets of tables on which it is Imetided the results 
of. spectroscopic and spectro|^otoinetric ohsetvations may be 
plott^. The first uWe, of which there arc pine duplicates, 
consists of six polmired continuous specua arranged under one 
another, iMth serve as a background, so to speak, on which 
absorption sf^tva may be drawn. A series of vertical lines 
of wavelengths, and the poSitioDs of the chief 
are marked in the upper strip. The second 
are also nine similar ones, U somewhat 
At tin* upper partis acoioured continuous 


spectrum as before, with the pasitions of the chief Fraunhofer 
lines marked, and below is a series of horizontal and vertical 
lines, the former' to represent the wave-lengths, and the latter 
the intensities per cent. This will be found U-seful for recording 
the )>ositions and extensions of absorption-bands, and determin¬ 
ing the light*curve of the spectra under investigation. Both 
these sets of tables are impressed on good thick sheets of paper, 
and the coloured spectra and graduations are very neatly repro¬ 
duced. It is a pity that the red end of the spectrum is placed on 
the left, and not^n the right hand, as this may tend considerably to 
diminish the usefiilness of thSse carda Accompanying these 
sheets are also two numerical tables exprcsinng (i) the coefiicients 
of extinction for different intensities, and (2) the relative in¬ 
tensities after the passage through coloured media of different 
thicknesses. 

The Preceeiimj^s of the Liverpool Geological Society for the 
last session-' contains a paper by the president, Mr. J, Lomas, 
on the Hereford earthquake of last December. The map 
which accompanies it shows the isoseismal lines, so fer as they 
can be drawn, corresponding to the intensities 4, 5, 6 and 7 of 
the Kossi-Forel scale. These curves are somewhat elliptical in 
shape, fend are grouped symmetrically about a line running 
N.N.W, from a point a little east of Hereford. Mr. Lomas 
attributes the earthquake to the friction generated by the slip¬ 
ping of strata somewhere along the Severn Valley, and he 
considers it probable that the slip extended for some distance 
along the axis of the isoseismals. 

The effect of temperatures upon the hibernation of injurious 
insects forms the subject of a short paper by Dr. L. O. Howard 
in the Pri^etdings of the ninth annua) meeting of the Association 
of Economic Entomologists, just issued by the U.S. Depart¬ 
ment of Agriculture. It is a well-known fact among agricul- 
turisu and horticulturists that winter weather of a steady degree 
of severity is more favourable to plant growth than a winter with 
alternaling frosts and thaws. With regard to certain injurious 
insects, it has become an accepted idea among economic en¬ 
tomologists that this same principle holds good, but farmers and 
others believe a winter which has been unusually severe will 
result in the destruction of injurious insects to such an extent 
as to promise comparative immunilyin the next season. Ex¬ 
periments were required to throw light upon the matter, and 
these have been carried out by Dr. Albert M. Head, of 
Washington, the manager of the cold storage department of the 
American Security and Trust Company. Dr. Read has found, 
in the course of his experiments, that a consistent temperature 
in the neighbourhood of 18’ F. will not destroy the larv® of 
Tineoia bisctlUdla or of Auagenuipzcfus^ but that an alternation 
of a low temperature with a comparatively high one invariably 
results in the death of the larvie of these two insects. For 
example, if larvae of either which have been kept at a tem¬ 
perature of iS’ F. are removed to a temperature of from 40’ to 
50“ F. they will become slightly active, and when returned to 
the lower temperature and kept there for a little time, will not 
revive upon a retransfer to the warmer temiwrature. Or, 
Howard remarks that it is satisfactory to have experimental 
proof in support of previously accepted, but more or lens 
theoredcoi, Ideas. 

At the Ijmpeml Institute on Monday night, Mr, K, 8. Bruce 
gave a lecture on his system of electric balloon signalling as ap¬ 
plied tOfOcientifie exploration in Arctic and Antarctic regions. 
Major P. A: Mac Mahon was in the chair. After pointing out 
how i^reat an advantage it would be for a party to have a means 
of commumcatlng with the ship when away on an exploring ex¬ 
pedition, the lecturer described his systekn, in which a group of 
electric Jathpa Was mounted insMe a balloon connected with 
the earth by aiv Electric cable. The operator and most of the 




86 


NATURE 


[November 25, 1897 


apparatus would be on the {ground or the deck of a ship, and 
therefore the balloon could be made easily portable. Gold¬ 
beaters’ skin would be the best material to employ for the 
covering, and the smallest sise of balloon he could recommend 
for Arctic exploration purposes would be about 7 feet in diameter, 
with a capacity of 150 cubic feet and able to lift 500 feet of cable. 
The necessary gas could be stored in steel tubes, or a portable gas- 
making machine might be carried. The source of electric power 
would be a dynamo, with which Mr. Bruce supposed every future 
Arctic expedition would be provided, and this could be operated 
by wind power, if coal ran short, br even by hand. By giving 
long and short flashes on the lamps, it would be possible to 
convey messages in the Morse alphabet. 

Some time ago, G. Jung gave a solution of the problem 
“ to determine by the method of least squares the plane which 
most nearly coincides with n non-coplanar points.” In the 
Reftdiconti dit R. hHtnio Lombardo^ ii. xxx. 16, a brief 
abstract is given of an investigation by the same writer of the 
reciprocal problem: **Given n non-concurrent planes, to find 
the point most nearly determined by them.” The correspond¬ 
ing problem in plane geometry has been attacked by M. 
d'Oe^e, and Brof. Jung has thus extended the method to 
three-dimension space, besides giving a generalisation of certain 
constructions first investigated by M. Berthot. 

In the Journal of the Royal Statistical Society (September), 
Mr. W. F. Sheppard considers the calculation of the average 
square, cube, &c., of a large number of magnitudes. Supposing 
that a number of measurements are tabulated to the nearest 
multiple of a particular unit the chest measurements of 
5732 Scotch soldiers to the nearest iVirA), the data do not 
enable us to find exactly the true average measurement or the 
average sr^uare or cube of the magnitudes. Mr. Sheppard 
shows that the rough value^ obtained by supposing each measure¬ 
ment to be equal to the nearest multiple of the unit, differs in 
some cases considerably from the most probable value of the 
average in question, and he finds that for laws of distribution 
which satisfy certain conditions a very close approximation to 
the latter may be obtained by applying certain simple correc¬ 
tions to the ** rough values ” first calculated. 

In the Mathematical Gazelie for October we are glad to see 
that Mr. K. F. Muirhead calls attention to the old treatment of 
the ** Parallelograms of Velocities and Accelerations,” which still 
survives in many otlu^wise excellent text-books on dynamics. 
The enunciation often introduces the notion of *' a moving point 
or body possessing simultaneously tw6 velocities,” a notion 
which is meaningless until coexistent velocities (which would 
better be spoken of as "velocity components”) have been 
defined. The usual (so-called) " proof” tacitly involves the 
idea of a body moving relatively to a certain base which is iuelf 
in motion, but as the word "relative” is generally omitted, 
and the parallelogram of velocities is usually given before 
relative motion is considered, and, moreover, is employed in 
the discussion of relative motion, the learner's mind is often 
puszled and he fails to grasp the theorem. Mr. Muirhead 
rightly contends that the only logical way out of the difficulty is 
to make relative motion precede the discussion of the 
parallelogram law, unless, indeed, the latter be regarded merely 
as a deJinUion of component velocities and acceleration. 

Wfi have received from Mr. K. C. Moisman a copy of a very 
valuable and laborious investigation of the Meteorology of 
Edinburgh, based upon observations during the past 132 years, 
ftum documents mainly collected by the Scottish Meteorological 
Society. The work is published in th« Tranmtimu of the 
RpyaVSociety of Edinburgh, and is divided into two partSf the 
first dealing with the climatic elements lor each day of the year, 
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and the second with monthly and annual means, and with 
secular and other weather changes. The smoothed curves show 
that the warmest day of the year falls on July 15. and the 
coldest on January 8. The mean daily maximum temperature 
is above the annual average (46'*'8) from April 26 to October 14, 
but the mean minimum does not get above the yearly mean until 
May 12, and it remains above it till October 19. The greatest 
excess of sun over shade temperature was 76'*'S in March 1892, 
and the grass minimum thermometer fell 12^‘6 below the mini¬ 
mum in shade in May 1890. The mean annual rainfall is 25^86 
inches; the wettest period is that embraced in the seven days 
ending August 18; while the period distinguished by the least 
rain-fall, is the week ending with March 27. One ver>' interesting 
feature of the discussion is a chronological appendix of remark¬ 
able atmospheric phenomena at Edinburgh, extending from 
1575 to 1895, which has been compiled from a variety of 
sources. 

A NOTE in Science states that Dr. O. Holst, of the Geological 
Survey of Sweden, after two years' leave of absence granted 
him for the purpose of studying the new gold-fields in Western 
Australia, has now returned. Dr, Holst saw the ancient 
Australian glacial deposit which is supposed to belong to the 
j Permian age, and says there can be no doubt but that it is an 
; indurated boulder-clay. Its age may possibly be somewhat 
later than heretofore supposed, but not so much later as to 
detract from the importance of its bearing on the subject of 
geological climate. In the semi-desert, where Dr. Holst spent 
most of his time, the wind did not appear to him to be of any 
great importance as a geological agent, although dust storms 
are sometimes reported from the new towns on the border of the 
desert. One of the Australian geologists has lately made some 
interesting observations on what resembles a tidal action of the 
ground water in the sandy region in the interior. The water 
rises and falls at regular daily intervals, and the oscillations 
appear to be too great to be explained os resulting from the 
daily variations in atmospheric pressure. 

The Electrician calls attention to a new development in the 
design of electrically-propelled pleasure craft, which has been 
given the name of the "Nymph.” Briefly, the ** Nymphis 
an attachment to an ordinary pleasure boat, sailing ahead of it 
but rigidly connected to it, the boat containing the accumulator 
cells and the switch-gear by which is controlled the motor in the 
body of the swan-shaped tug. The craft is guided or steered by 
two reins attached to the head of the " swan,” and these reins 
actuate by gear the ordinary rudder. A regulator situated close 
to the right-hand of the driver enables him to control the speed 
of the motor and propeller in the " swan,” and to go at full or half¬ 
speed, ahead or astern. There are sixteen chloride cells of seven¬ 
teen plates each, and these, for starting and low speeds, are con¬ 
nected to the motor in two parallels of eight cells each, all the celU 
being used in series for foil speed. The total electrical capacity 
of the battery is about 300 ampere hours, and this is equal to 
pf opelliog the boat at a speed of eight miles an hour for six 
hours, or a total distance of about fifty miles, with six people on 
board. No resistances ere used# and neither the field nor the 
armature is divided up in any way to regulate the speed. Tb^ 
vibration of the boat is perceptibly less than in one containing 
the motor. Althou^ the arrangement lends itself to graceful 
design, there is probably considerable bss of efiRclency as com¬ 
pared with the usual stem propeller. 

Thb Commission appointed by the German Government to 
study the plague In Bmbay, and which commenced ita wosk 
under the presidency^ of Dr. Gafiky last MUrds* hsiS 
published the results df its labours in several numbers ^ ^ 
DeetttcMe med^ini^ WackmHhrifi. The report is a : 
elahotate and Sxbaastive one^ and ctmtains a tnan of ^ 
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«xperimcntal materiai, It would appear that in the majority of 
cases the plague-baoiUus obtains access to its victims through 
email wouikIs or scratches on the body, reminding one of the 
same method adopted by the anthrax bacillus for infection. As 
Verstn has already pointed out, plague is essentially a disease 
which atntcts the poor and miserably-housed lower classes of the 
population, their habits and repugnance to all sanitary precaU' 
lions, and prejudice against the hospitals, rendering its suppres¬ 
sion a matter of extreme di6Rculty, In the hospitals, thanks to 
systematic disinfection and scrupulous cleanliness, cases of 
plague amongst the stall were very rare. The Commission have 
discovered that the serum of human beings, as well as that of 
animals which have recovered from, plague, exerts a specihc 
action on plague bacilli outside the body, producing the phe¬ 
nomenon of the clumping together of the bacilli now so familiar in 
Che case of typhoid bacilli under similar circumstances. Nume¬ 
rous researches were carried out to test the vitality and powers 
of endurance possessed by these bacilli under very varied condi* 
tions. For example, in sterilised tap-water they were found 
to be dead after three days, whilst in ordinary tap*water a single 
day's immersion was suBicient to destroy them. Very sensitive 
also are these microbes to the action of disinfectants, corrosive 
sublimate diluted to i in 1000 parts at once destroys them, 
whilst a 1 per cent, solution of carbolic acid also kills them 
within ten minutes. Heating for ten minutes at 55'' C. destroys 
them, as also does exposure to a temperature of 80° C. for live 
minutes, whilst in a liquid just brought to the boiling point, and 
at once examined, they were also entirely annihilated. Perhaps 
the most interesting part of the report is that which deals with 
the inquiries made into the respective merits of Versin's and 
Haflkine’a anti-plague inoculations. Yersin's serum inoculations 
in Bombay do not appear to have been as successful as those 
Which he previously carried out in cases of plague at Amoy. Dr. 
Roux was, however, preparing a yet stronger serum at the 
Paris Pasteur Institute, and it was hoped that it might prove 
more efficacions. On the other hand, Halfkine's inoculations 
appear to have been very successful, although the protection 
against plague afforded by them is by no means absolute. 
HaBkine’s method consists in adding a weak solution of car¬ 
bolic acid or essence of mustard to a virulent growth of plague 
bacilli, thereby destroying the microbes ; their products, however, 
which remain, possess a remarkable protective power. The 
vaccine may also be procured by heating the plague-cultures to 
65*’ C. for one hour, or during two hours to 5*“ C. This method 
of heating appears to yield the best vaccine. It is impossible 
here to enter into farther details of this valuable report, which 
forms a most important contribution to the scientific literature 
already existing on plague and its dissemination. 

Mr. Charles Locis Hbtt, of Springfield, Brigg, has 
prepare^ a li«t of the calls of some two hundred British birds, 
and appeals for the asnstance of other students of bird-life, either 
in checking calls already recorded, or to supplying chose of other 
birds. He promises to finish the compilation and Co issue it from 
the press, provided he receives the co-operation needed. 

HsaRKN Mayer akO MOllbr; of Berlin, ask for subscrip¬ 
tions foe an important work on Orchids, of whi<^ the first volume 
is already in type—Otehldacearum Geneva et Species," by 
Frof. F. ICtaenxlin, to be completed in six volumes. No com- 
sy^matic work on ^e Qrchidacese has been 
pubUstipd ^0Ce Lindtey’s Synopsis, which was issued sixty 

U Krypfo^ von 3diVstten" is a work of 

lo^ iotereit» tlm vatioas foodUes of Crypto* 

; bavm wrorked out wl& the greatest taw: by experts 
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HiilAe, 4^ Lieferung) completes the Pyrenomycetee, and 
contains am introduction to the so-called ** Fungi imperfectl,'' 
those in which the conidial, but not the asoogenoua form is 
known. This portion of the work will, unfortunately, remain 
uncompleted, os it stood in the hands of Dr. J. Schrtiter at the 
time of his death in 1894, Prof. Cohn not having been able to 
find any one to complete the work left unfinished by that 
eminent mycologist. An interesting feature of Dr. Sehroter's 
work in this section of Fungi is that he has discarded the term 
genus, arranging the species under FormgcUinngm or ** form- 
genera. 

Messrs. Ross, Ltd., have just issued a very foil illustrated 
catalogue of the instruments made by them. 

Messrs. Abbott, Jones, and Co. announce for early publi¬ 
cation “The Life of James Abemethy, past-president of the 
Institute of Civil Engineers.*' The book will be the work of 
John S. Abemethy, and will be illustrated. 

The sixteenth Annual Report of the Bureau of American 
Ethnology has reached us, and contains the following papers t— 
“ Primitive Trephining in Peru,** “ CliflT-Ruins of Canyon de 
Chelly, Arixona," “Day Symbols of the Maya Year," and 
“Tusayan Snake Ceremonies." 

The catalogues issued from time to time by Mr. Bernard 
Quaritch are always interesting, but few, if any, of those 
recently issued can compare with the one dated November i?. 
which has just reached us. It is entitled “Monuments of 
Printing," and contains particulars of books produced by the 
earliest presses in Germany, the Netherlands, Italy, France, 
Spain and England from 1455 to 1500, and a few remarkable 
examples of a somewhat later date. The catalogue is one 
w'hich will be prized by all students of typography. 

The Photop^m for November contains several short articles 
of interest to photographers. Mr. C. F. Townsend writes about 
sensitometers, giving a brief historical summary of the methods 
employed. Under the heading of “Applied Photography 
in Ship'Salvage Work " is the title of an article by Mr. Charles 
II. Evans, who points out the many difficulties that are met 
with in this class of work. The illustrations accompanying the 
text are very much to the point, being good examples of the work 
undertaken. Other branches of the art dealt with are photo¬ 
micrography, exact measurements with the X-rays, toning 
bromide prints, &c., together with useful information in the 
form of notes on many other points of interest. 

Volume v. of the Transactions of the Institution of Mining 
and Metallurgy for the sixth session has reached us, and is a 
bulky work, containing reports of some eighteen papers, and 
the discussions which took place upon them. The Institution 
during the session referred to had upon its books the names 
of 449 members, associates and students, as against 372 for the 
session of 1895^. 

Mbssrr. Macmillan will publish shortly a work entitled “ A 
Text-Book of Zoology," under the joint authorship of Profs. T. 
Jcfieiy Parker and W. A. Haswell Special attention is called 
to the Ulustrations, of which there are over a thousand in 
th^ Iwo vpiuiiiei that comprise the work. For the most part 
these illustrations are oHgliuil, and have been drawn by Mr. N. 
J. Parker. 

the periodicals which come before us week by week, 
and inoptli by month, not one folfils Its particular purpose better 
than thei The marine is always 

attracti^yUU^rated ; ^he articles in k deal With subjects which 
are of pcima importance in the engineering world; and the 
monthfy <%rirt of the entire techivical pre» it a very valuaUe 
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to current technicel literature. The issue of & distinctly 
Kiiropeon edition of the magazine was commenced last months 
and we are conhdent that it will meet with as much success here 
aa it has in the United States. 

Thk addttioDs to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey [Afacacus cymmolgus) 
from India, presented by Mr. F. Greswolde-Williams; a 
Suakin Gazelle {GarMiu hrookii) from Abyssinia, presented by 
Dr* L. de Gebcrt; two Ring-necked Parrakeets {Palaornis 
‘ from India, presented by Mrs. G. F. Cooper; a 
Macaque Monkey {Afacacus cynomol^us^ aibino) from Manilla, 
presented by Mr. James Coombs; two Double^spurred Fran> 
coUns (/VawrijA'wwf bUaharatm) from West Africa, four Rosy 
Bu 1 lBtK;hes {Erythrospiza ^itha^inea^ bred in England, pre* 
sented by Mr. £. G. B. Meade-Waldo; two Herring Gulls 
{Larus argentatus\ British, presented by Mr, T. Hope Robin¬ 
son ; two Rhomb-marked Snakes ( Trimerorhinus rAofnb^us), 
two — Snakes {Ckhrophis hophgaUcr)^ a Pulf Adder 
anV/zzitr) from South Africa, presented by Mr. J. K. Matcham ; 
a Ring-tailed Lemur {Lemur caff a, 9 ) from Madagascar, a 
Macaque Monkey {Macacus cynomai^'us) ftom India, deposited ; 
six Rosy-faced Love Birds {Agapornis roseicoUts) from South 
Africa, a Malaccan Parrakeet [Pabcornis longicauda) from 
Malacca, four Siskins {Chrysomitris spinus\ four Lesser Red¬ 
polls {Linota rufcsceHi)y British, a Bridled Wallaby {Onyckogale 
frenata) from Australia, a Loggerhead { 7 'halasmhelys 

Ciiretta) trum the Mediterranean, purchased. 


OUR ASTRONOMICAL COLUMN. 

The November Meteor Swarms.—U p to the present 
lime we have not received any news that the Leonids were more 
abundant this year than last. Indee<l, bad weather seems to 
have universally prevailed about the lime of observation. At 
the Paris Oiiservatory five observers only noted twenty meteors, 
while M. Hansky, at the Mendon Observatory, saw in all seven, 
four of which were Leonids. M, Janssen, in consequence of the 
exceedingly bad weather experienced in Western Euro^, tele¬ 
graphed to San Francisco to in^ire whether a mol-e brilliant 
display hod been noted there. The answer he received was to 
the effect that nothing more than the ordinary shower w'as 
observed. Perhaps, however, observers may be (or may have 
been) more fortunate with the Andromedes, which are expected 
between the 2jrd and 37th of this month. This swarm is also 
of considerable strength, and should be more than usually active. 
Its period of revolution being six and a half years, and the last 
maximum having pocurred on November 23, 1892, we expect 
the shower this month to be aliove the ordinary yearly display. 
There are several points about the Androtnedcs that are of peculiar 
interest. One of these is that the orbit in which they move is 
very similar to that of the comet Biela ; in fact, the bodies which 
produce the phenomena of shooting stars may be none ocher 
than the c<»mponcot parts of this comet. In the years 1872 and 
1885 the maximum display occurred on the 27th of the month, 
but at the following expected shower it took place on the 23rd. 
This difference is explained, according to Brc<lichin, by the per- 
turbatory effects due to the proximity of the planet Jupiter, thus 
causing the node to recede 4®. The radiant point of this swarm 
(^5** + 43*) ft Iftrge northern declination, which renders it 
always above the horizon. The meteors themselves are different 
from the Leonids in that they move more slowly, and are of a 
yellowish tinge. 

In the note under this Vftt^inS) 1 ^^ appeared last week* it 
should have been mentioned that the observations record^werc 
made by Dr. W. J, S. Lockyer at the Solar Physics Observatory, 
South Kensington. 

In another part of this iournal Mr. Denning summari^ the 
results of this year's Leonid display. 

Current Astronomicax. Articles.-^M. Gjuton Annelin 
contributes an interesting atticle on that curious variable Mira Ceti 
to JU NfUtere for November (No, 1374). After a brief historical 
summaiy the writer describes some theories current to-day, 
and points out the variations in the rime of maxima observ^ 
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of late} cars, and their consequent suggestedexplanations. —The 
bulletin of the SocUU Asirpnomiqtte de JFrameiox the same month 
contains, among other inferesting matter, a drawing of comet 
Perrine as observed at the observatory of Juvisy. M. Camille 
Flammarion deals adth the Leonid swarm of meteors. Tlie 
number contains several contributions of planetary notes.—In 
the October number of Bimmel und Mrdey a brief account is 
given of the present state of the proposed large Potsdam re¬ 
tractor. There seems to have been some difficulty about the optical 
parts, so that it has been decided to assume that the aperture will 
be 80 cm., and commence at once wilh the construction of the 
instrumetit and a suitable dome. This instrument when finished 
will be then the largest in Europe, the a))crture being nearly 
thirty-two inches. This article contains the results of many in¬ 
vestigations on the absorption properties of different thicknesses 
and kinds of glass. 

Comet Perrine (October 16).—This comet is gradually 
becoming fainter, but a continuation of the ephemeris for the 
current week will perhaps prove useful:— 
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Rev, Dr. Sbarle has re.sijjned the directorship of the 
astronomical observatory of the Catholic University of America. 
His place will be taken by Mr, Alfred Doolittle. 


THEORY OF THE MOTION OF THE MOON> 


the lunar theories hitherto completed the two greatest are 
^ undoubtedly those of Hansen and Delaunay. The former 
has for its chief object the formation of tables : ihe inconvenience 
of slowly converging series is avoided by using numerical values 
throughout \ and the problem solved is the one actually presented 
by nature, every known cause of disturbance being allowed for. 
It suffers, however, under the disadvantage that there are no 
means of correcting the results for any change in the values of 
the constants that observation may demand. This drawback 
was avoided by Delaunay, but only at the expense of still greater 
evils from the \>o\ni of view of the naaking of an ephemeris ; for 
owing to the slow conveigence of certain scries, twenty years* 
lalmur did not suffice to give sufficiently approximate results » 
moreover, the problem had to be considerably imxlified from 
circumstances of nature, in order to achieve a result' within 
even so long a time. 

The memoir that Dr. Brown has lately presented to the Royal 
Astronomical Society, forms the first part of a fresh attempt to 
calculate the motion of our satellite. All Delaunay’s modifica¬ 
tions of the problem are adopted : that is to say, the sun and 
earth are supposed centrobaric, the mass of the moon is neglected, 
as is also the actipii of the planets, and the true mass of the sun 
is increased by that of the earth. The calculation of the effect 
of the attraction of the planets and of the protuberant parts of 
the earth’^equator will follow when the modified promem is 
solved. The solution can also be easily modified so as to allow 
for the greater of the effect of the remaining modifications, 
and the outstanding error Dri Brown has shown to be insensible 
to observation ; but it U, however, far huger than the minute 
fraction of a second to which his calculations are pushed. 

Dr. Brown’s theory resembles Dekunays ni'betng algebraical 
with, however, onein^rtant exception 1 the ratio of the mean 
motions is replaced by its numerical value. By this means the 
slowly conver^ng aeries that occur in Driatinay’s theory are 
I avoided ; and no admissiMe correction of the value of the above 
^ ratio mtroduce any change in the resoHs that would 
sensiMc to observrntkm. This modification in the form, combined 
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with the of a totally diffettttt method of calculation will, Dr, 
Brown estimatesi cut down the twenty .y^ars occupied by 
Delaunay over the same probl^ to five. 

One sr^t advantage of an algebraical theory is the facility 
with wmch the work eanbe divided into sections, each consist^ 
ing in the calculation of a group of terms multiplied by the same 
]x>wer ^ the eccentHpftes, inciitfation, and solar parillax, or, in 
the language of the lupar theory, having the same characteristic. 
Delaunay’s theory uir»fortunate^y lost this advantage by its 
peculiar methods, and substitum another form of subdivision 
that enormously increased the total labour in the desire to 
present each atejfi in a moderate compass. Adams appears to 
have' been the to clearly recognise the advantages of a sub- 
dividon such as Dr. Brown has employed,, but it was Or. Hill 
who actually laid the foundations of the present theory. In the 
first volume of the Am&itan fpHrnnl he published his famous 
“ Researches in the Lunar Theory,” where, after the lapse of 
more than a certtury, he revived Kuler’s idea of using rectangular 
coordinates. Confining his investigations to the case when the 
cc^tripities,, inclination, and solar parallax are supposed to 
vanish, he used axes rotating so that the axis of x joints con- 
slantly to the sun, and then replaced x^y by the conjugate 
complex variables «, j = x^y ^-l, and the time by another 
complex quantity f ^ and the symbol of difierentia- 

tion by D defined C^* also used the s3rmbol w to denote 

the ratio of the synodic month to the sidereal year, and k to 
denote the mass of the earth divided by the square of the 
difierence of the mean motions of the moon and the sun. He 
then arrived at the differential equations, 

(D + mfu -I- ) m^H -1- -J mh - f =0 

(ttj) 


(D ^ + 4 wV + \ - 


(«r)' 


At this point arose a difficulty which, in a closely analogous 
form, is common to ell lunar theories, the presence, that is to 
^say, of the quantity denoti^ the mass of the earth divided by 
the cube of the distance. The practical convenience of a theory 
is jierhaps in^no way better tested than by exapiining the manner 
in whffeh this difficulty is overcome, and it is certainly not too 
much to say tl^t in this respect Dr. HiH’s method has no rival. 
In a few brief steps be succeeds in eliminating the obnoxioni^: 
quantity altogether, and he obtains two equaUons of the second 
degree in ^ and homogeneous in these Variables except for 
a constant of integration, which may be looked upon as replac¬ 
ing These eqiiatioijs are easily solved tmmerically, and 
denoting the values of the variables with Dr. Hill’s modifications 
of the general problem by the suffix zero, its conjugate 

complex Xj, miw l>e henceforth looked upon as known functions 
of the time. They are, in feet, capable of expression as infinite 
series of positive arid negative odd ^wers of f. The co¬ 
efficient of (in Wft >8 denoted by n, whicn is a constant defining 
the linear dimensions of the orbit. By having rlcourse to one 
of the original equations containing the value q( lyhich 
is a mere pumber, may be found. This completes the in¬ 
vestigation of the variation, as this class of inequalities is called. 

It IS atf^hfe point that Dr. Brown took up the subject. He 
r^laefd Dr. Htll’s first mir of equations by the following set 
of three, the third of which determines s or the moon^s co¬ 
ordinate perpendicular to the ecliptic, which in the particular 
case treated by Dr. Hill is xero ' 

<D + w}“« + i m^u + 4 | 

\US + 4 ) 0S 


(D -«)*# + 4 rit’>s + }^*4..'i— 4 

1 " ^ (WJ + a®) 

(wTTj?} 
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of equa!rions that can be used at any step in the work. In 
practice ^e set is used, and a single equation from the other 
set is used in addition, generally as a mere equation of verifica¬ 
tion, but in certain special cases for the actual solution when the 
equations of the first set are not well adapted for the purpose. 
Dr. Brown’s procedure is as follows : let 

M -h -h » = 4,1 + Zx 

Where denote the terms already calculated, f<x, Sx the 

new terms qf characteristic \ to be calculated in the next step 
of the proi»fts of solution. Either Nx or Sx is always zero ac¬ 
cording as K contains an odd or even power of the mclination. 
These values are then substituted in either set of differential 
equations, and the terms rif order \ picked nut. It can be 
readily seen that the right-hand side of the equations contain 
only known terms, and the unknown new terms occur in the 
first degree and multiplied by functions of only. If the 
first set pf equations be used, the terms containing must be 
expanded by Taylor’s Theorem into series proceed!according 
to powers of + Wxi H wifb coefficients con- 

taimnjfonly. These coefficients are easily dcduciblc 
from Dr, Hill’s value of «o» method of special values being 
in general used. One remark, however, requires to be made. 
Every time a set of terms is calculated whose arguments are the 
same as the terms in «ni there arises the opportunity of modify¬ 
ing the meaning of me linear constant a. It is otherwise 
evident that any solution remains a Solution when a is replaced 
by a new constant a* defined by the relation aja* - i =an arbitrary 
series of powers and products of the squares of the eccentricities, 
inclination, and soUir., parallax. The value of k is of course 
simultaneously modified aJso. Consequently wC should be 
liable to have the va]ue.s of sUch quantities as ijrf^ varying from 
time to time as the approximation proceeds. This would be 
obviously inconvenient, and Dr. Brown has used the power of 
modification at his disposal so that kja^^ remains invarialite 
throughout the solution, and therefore, since in Dr. 
papers it is a function of ;« only, it always remains so. 

In the first set of equations therefore the unknown terms 
enter in the form 

f-i(D + Ptfux + U(-^Ux + Nfrx 

and 

^y^tx - aM0x 

where 

M = Jw® + 

N = fwi’C-» + 

the .same form at every approximation. (A misprint in the 
algebraical value of N, on p. 6^, should be noticed ; the factor 
f** being there omitted. This is merely a printer’s elnror, for 
the arithmetical value on p. 90 is correctly given. Indeed, 
were it otherwise, the discordance of the results from those of 
other theories would long ago have Ijeen noticed.) 

Wh^ the new terms to be calculated have the same argu¬ 
ments as or the principal elliptic' or inclinational terms, a 
new term in the motion of the perigee or node (of order \/it or 
A/k) Has to be calculated. The unknown term appears 
multiplied by 2 (l) + m)to in the first equation, and ^pears 
multiplied by aDc* in the second equation. These coefficients 
arc independent of A : since, however, A must be of at least the 
third oraer for the point to arise, it does not properly enter into 
the part of the work already published, 

A serieai^ith indetermirmte coefficients is then assumed for 
tfx or ixi and a number of simultaneous equations formed, 
from which the coefficients are found. The labcjur of forming 
the known terms in these equations increases rapidly with the 
charactinriMlc ; but the operauons required arc mete muUiplica- 
tmn qf aeries, and can to a great «(fitent be left to a computer. 
The reririta readily checked by computing independently the 
value wtieii (n 

The unknown terms enter at each step into the equations under 
the algebraical form, or rather under one of two forms, oc- 
corc e new terms belong to ore. These forms unfortun¬ 

ately inyolve the symbol of differentiation D, so that the tlifferent 
setir of ritnfittaneous^^uations have different arithmetical co- 
effideffits ; but whenever more terms with an old set of arguments 
are calculated, the arhhtneticdl coefficiems are the same 

as befinw, and it is only the ri^t-hand sides which are different. 
This fecilitatcs the Ikbour of solution; buttheadvan- 
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tage is obviously one that is deferred to the later stages of the 
workf the only mstances in the part of the woirk hitherto pub- 
being that the calculations of sections (v.) and of 
chapter It. are to some extent facilitated by the previous calcu- 
latiom of section (ii.) of the same chapter* 

The ordina^ method of approximation in the simultaneous 
equations proceeds by detrrmtning approximate values of the 
unknown quantities in order of magnitude, at first neglecting the 
smaller ot thM quantities in the equations of principal ixRr 
portance for determining the larger ones, It^happen^ from # 
well-known cause, that sometimes the coeSicimits of certain un¬ 
knowns are small even in the equation^ of principal importance 
in determining them. Prof. Brown has, in these cases, found 
it best to defer their determination ttntil he has found all the 
other quantities in terms of them. 

After Considerable experience of both sets of differential equa¬ 
tions, Prof. Brown has come to the conclusion that the first set 
on the whole is the best adapted to the numerical work. An 
important exception, however, arises. * The two coefheiehts of 
a term of long period are principally determined by two equa¬ 
tions very nearly deducible, the one from the other, the deter¬ 
minant of the coefl^ent varying inversely as the square of the 
period. The difficulty is considerably lessened by using one 
equation derived from the homogeneous set, 

The following table will give some idea of the extent of the 
calculations already performed. The terms have been calculated 


It will be seen that t^e terms pailctflated include all that ar 
algebraically of the sec6nd order. The ratio of the ^rallaxe* 
is: here considered at being of the drst order. The terms de' 
pending on the square of thi^ ratio, it will be noticed, are in 
eensible to pbservation. This U ^tunatCi IW jlhe terids canno^ 
be corrected for the negl^tcd mosS of the 
We think that the results selected for putblkarion are a little 
too meagre. . They consist of the actual settion Itself, and one 
other set of terins whose odculatlon divides the laboqr of each 
section into two fairly equal halves* We hc^ that an appendix 
will be finally published which the value of every auxiliary 
quantity will be given, such an appendix might be of great 
use in other investigations. It would also be ot immense value 
should there ever be a suspicion of error in !Dr; Brown's oWn 
calculations, for it would then 1 m fiir easier to establish the fact 
of such an error, should one e^r creej^ in, and it would entail 
less la^>ur to carry through the correcudn. 


i'' 

s 

z 

£ 

r -- 

i 

1 

a 

1 

1 

1 

0 

1 

s 

9 

sc 

Approxtmate value in arc 
of the largei^t coefficient 
(t) includinR(3)«xcludms: 
purely elliptic term«. 

c C u S 

iiii 1 

> E < 

1* 

I 

0 


it 

i 206265 

i 8 <x> 

0*0002 ' \ 

2 

e 

±/ 

18 

17000 

30 C 0 

2 

3 

e* 


21 

3S0 

350 

0*4 j 

4 

a 

I) 

9 

80 

80 

0*05 < 

5 

k 

F 

11 

9000 

300 

0*01 , 

6 


± 2 / 

21 

240 

170 ' 

3 

7 


0 

1 11 

340 

100 

3 

8 

ce' 

± (/+/')' 

21 

140 

1 140 

4 

9 

ac* 

±{i- n 1 

22 

100 

1 100 

4’ 

16 

e\ 

± 2t 

iS 

6 

6 

0-6 

II 

€*' 

0 

10 

2 

2 

0*6 

12 


± 2 F 1 

20 

400 

40 

0*4 

»3 


0 1 

II 

400 

40 

0*4 

14 

tf.a 

Di/ 

19 

12 

12 

0*6 

15 

/.a 

D ± / 

20 

14 

i *4 

01 

16 

«- 

0 

9 

0*01 

0*01 

0*1 

17 

ke 

F + / , 

. 10 

15 

1 *5 

o*o6 

iS 

ki 

F - / 

11 

45 

45 

0*06 

19 

ke' 

F + ^ 

to 

I 

i * 

O'Ot 

20 

ke' 

F - / 

11 

0*4 

0*4 

O'OI 

21 

ka 

D F 

10 

4 

1 

0 02 


CAlcuUted by Dt. HUU 

in twenty-one groups, the order of calculation being indicated 
by the number in tne first column. The Second column gives 
the multiple of the eccentricities, inclination, and ratio of 
parallaxes that is common to each coefficient of the group. The 
third column gives the fundamental argument from which all the 
other arguments are derived by the addition or subtraction of 
multiples of twice the elongation, Delaunay’s notation being used, 
The fourth column gives the |minber of terms calculated. The 
fifth column gives the approximate value in arc of the largest ^- 
efficient, and the sixth column the value of the largest co¬ 
efficient indicating a disturbance from elliptic motion, llie kmt 
column gives the value in arc of the last rngnificant figure, and 
where, as,often happens, the coefficients oi i group have been 
calculated to a difTerent number of decimal places, then the 
number given in this column corresponds to the coefficient 
calculated with least accuracy. 

Dr. Brown gives as the approximate valdes of the boastants 
in the third column of the above table 

tf B o'lt €* m 0*017 ^ » 0*045 ** ^ 0*009fi 
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MARINE BIOLOGY AT THE BERMUDAS, 

A N expedition of the biological department .^of New York 

TTniV^rflitv WAnt t/, a (mxu mr.n*-Ka aaq (q 


University went to the Bermudas a few months 
study the marine fauna, and to investigate the conditions offered 
for the establishment of a permanent biological station there. 
The party has now returned, and an account of the observations 
made is contributed by Prof. C. L. Bristol to from 

hich source the foUowng particulars have been derived :— 
The most attention was given tjc a search for the various forms 


gations. In this the expedition was fairly successful and 
have been much more so but for a long spell of south- 
dnd which prevented off-shore work, excepting for a few 
Our work was confined mainly to the lee ^shores, and 
e were greatly rewarded. Of corals the genera Diphria^ 


Gorgonia, The Acdnaria are Very abundant' and our collections ' 
Umerous. We found but few hydroids and a miHespore 
The Medusm and Hydro-Meduam are very abundimt in 
till waters of H^^rrington Sound. The Ecl&odermf are 
exceedingly interesting and abundant. The lloiothuria «tre 
represented by the genera Holothitria^ Seikperiot Siichopus^ the 
last being very abundant. The Asteroidea art ,few, and are 
represented by erne species of Asterias and one of % new genus 
not yet determined,; the Ophiuroidea by several genera. The 
Echmoidea are represented hy Ctiiarii^ Diadtma^ Hippont^^ 
Eckirntneira^ ToxoptuusUs^ Mellita and one new genus. The 
Crustacea are numerous and exceedingly interesting. Our col¬ 
lections will be studied by Dr. Rankin, who will report on them 
later. 

The Mollusca of the archipelago number, according to 
Heilprin, about *70 marine forms and thirty terrestrial. Among 
the cephalopoda are Octopus and Argmauta. The naked 
Apfyssa is liiirly abundant, and numerous other naked molluscs' 
are found in Harrington Sound. 

The Annelids are not as numerous in the places wu searched 
a| we expected, but those we found are new to ui and the 
genera are not yet determined. The sponges arc vei7 nufitercms 
in genera and plenty in individuals. iTie Tuniootes ate ex¬ 
ceedingly numerous and offer ,fL rich field for investigations. 
Antphioxus is reported, bill we had no of^tunity to search for 
it. The abundance and beauty of the Bermuda fishes is 
hotorious- Dr. Bean is making a study of them, carryi^ on 
the work started by his coUeaw the late Dr. G. Brown Goode. 
Incidental to the main work# expedition we Undertook to 
furnish the Aquarium in New York with live spddtnens of some 
of these fishes, and thousands of visitors to that institution 
testify to their beauty and ghicefulness. Tbb part of the work 
was by no means the least Interesting. We Inswthd fpur large 
tanks and a pump^ engine on White’s. Island^ in the harbqor 
of Hamillont and acclitoatised^ the fi A before thm 

to the ateaihfthip. On board the boat the, fish «mf>plie<^ 

with rutmi^ water, thanks tb the klndoe^ of >^the ^ 
Steamship Xjotafkvy, uti no small part nf our subeess was dbie 
to thegeneroas andskBffilaid gtveb tts By the Ghief F 
Mr; Rfichi^ Vwler these coodkiotlB cmr ' 

slight, and smother^ seospla ndll be mueh lefO. It is intei 
note that rmreObite to invenebiates oBve Med 
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case but one, though we could keep tliem in prime condition 
until we struck the polluted waters of the coast, when they died 
quickly. Our failures, however, have suggested remedies, and 
next, year we hope to show Octopus^ Palinurus^ IbacuSs Aplysia 
and the sea-anemones, as well as the 6shes. The fishes thrive 
in the Aquarium, although the water is several degrees cooler 
than they are accustomed to, and the salinity much less. There 
would be little difhculty apparently in carrying them from New 
York across the Atlantic, if that were desirable, under the same 
conditions that we carried them from Bermuda, 

Our hasty survey strengthens the idea of establishing a station, 
and we are planning to have one in working condition by the 
summer of I099, if not before. It will have two stories, the 
lower given up to aquaria, as at Naples, and open to the public 
during the winter at a small fee ; the upper story will be fitted 
up for a laboratory, and while under the charge of the University 
will >>e open to any one competent to carry on an investigation 
in botany or zoology. It is not intended to rival any of the 
stations on the Atlantic coast, but to supplement them, and to 
afford opportunity to investigators of America and Europe to 
study the flora and fauna of a tropical horizon with ease and 
Comfort. The healthfulness of the place is testified by the 
yearly visitation of over two thousand guests who spend the 
winter months there. Malaria is unknown, as is also prostration 
by heat. The climate during June and July is not disagreeable, 
the thermometer rarely going up beyond Sa^.F, 

Another project in hand with the station at the Bermudas is 
the exploration of the West Indies with the Bermudas as a base. 
Two lines of steamers connect the islands with the West Indies, 
and the investigator starting on them eq^uipped from the appli¬ 
ances of the station may make a rapid colWting trip to a desired 
place, and return to work over his material under the more 
favourable conditions at the station. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford.— The examination for University Matltematical 
Scholarship and Exhibition will begin on January 20, 1898. 

At the [unior Scientific Club on Friday last, November 19, 
Mr. A. C. Le Kossignol (Exeter) read a p^per on '"Nilro- 
explosives.” Mr. H. Balfour (Trinity), exhibited a series 
showing the ancient and modem use of bones of animals as 
skates,. Mr. N. V, Sedgwick (Ch. Ch.) was in the chair. 

The regulations for carrying into effect the provisions of the 
statute relating to the training of teachers are as follows 
I. To obtain the certificate the candidate shall (i) satisfy the 
authority appointed by the delegates in practical work done 
under supervision in Oxford ; (a) present a record in writing, 
satisfactory to the delegates, of lessons prepared and given by 
him, or her, during the training course in Oxford ; (3) have 
taken a further pr^tionary course of teaching in some school 
appointed bv the delegacy ; such course to include not less than 
one hundred lessons, and the report of this work to be signed 
by the head master or mistress ; (4) pay a fee of 3/. sr. when 
the diploma is awarded. 11. In the case of candidates already 
teachers (with the exception of those who shall have passed, or 
taken honours at, the second public examination after Trinity 
Term, 1S98), the delewy will certify that a candidate has 
satisM them of proficiency in the practice of teaching, pro¬ 
vided that the candidate (1) has taught for a year in a secondary 
school approved^ the delegacy^ (3) has attended at least one 
holiday Couree held under %e authority of the delegacy; (3) 
has satisfied the persons appo||ted by the delegacy of his, 
or her, proficiency in the piadKe of teaching; (4) shall pay 
a fee of 3/. 3r. 

A Haix of physics, m connection with Syracuse University, 
wUt, it jb expected, be built nei^t year, the sum of 5000/. having 
already been sttbscribed for the purpose, 

^ IVtLXiAM MacCorscac, the President of the Royal 
of Errand, hAs been appointed a Governor 

ti the Birthlnglhamt for five years. 

. TRA tMfw chemical laboratory building of the University of 
vdddr Uiii, present in coumdf erection, vdU. Uis stated, 
twenty^five reseaseh rooms, 
and aoeemmddiSe a$o students lu cost will be about 50,060/, 
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Among a number of licquests by the late Sir Thomas Elder, 
of Gian Osmond and Adelaide, South Australia, are : —40CO/. to 
Prince Alfred College, Adelaide ; 2000/. to Way College, Ade¬ 
laide ; 25,000/. to Adetarae University; and 20,000/. to the 
Medical School of Adelaide University. 

Manufacturers having at heart the advancement of tech¬ 
nical education should emulate the action of Messrs. Brunner, 
Mond, and Co. This firm voluntarily tax themselves to the 
extent of one penny in the pound on their works at Anderton, 
Barton, and the rural portion of Winnington, in the interests of 
technical education in Cheshire. 

At a meeting of the Council of the Royal College of Surgeons. 
England, on November ri, Felstead School and U^tford 
Endowed Schools were added to the list of recognised places of 
instruction in chemistry, physics, and practical chemistry; and 
the South-west London Polytechnic Institute, which was already 
recognffiied for in.struction m these subjects, was added to the 
recogpbed places of instruction in elementary biology. 

The Court of the Drapers* Company have approve^! the plans 
of a new building at Oxford, which will be the home of 

the RatcUffe Library if the authorities at Oxford accept them. 
The cost of the new structure will be i8,5cx>/. The Ratcliffe 
Library was founded by Dr. Ratcliffe considerably over a 
century ago, but the space it now occupies will be absorbed by 
the extension of the medical school. The Drapers' Company, 
in the interests of education, has undertaken to erect the new 
building, the plans of which have been prepared for the 
Company by Mr, T. G. Jackson, R.A. 

Among recent appointments abroad, we notice the follow'ing ; 
Dr. Theodore Curtius, of Bonn, to succeed the late Prof. Victor 
Meyer at Heidelberg; Mr. G. S. Wilkins to be professor of 
civil and mining engineering at the University of Alabama, and 
Dr. John Y. Graham to be professor of biology at the same 
institution ; Dr. Max von Frey, of Leipzig, to be professor of 
physiology at the University of Zurich ; Dr. Kraus to be 

f >rofC68or of botany at the University of Uallc; Dr. Max 
)essoir to be associate professor of psychology at the University 
of Berlin ; Dr. Lot bar Heffter to be associate professor of 
mathematics at the University of Bonn ; and Dr. Brikencajer 
to be associate professor of mathematics at the University of 
Krakau. 

TfiE extent to which County and County Borough Councils in 
England are working in connection with secondary schools may 
be seen in a tabular statement published in the current Record 
of Technical and Secondary Education. The tables go to show 
that during the year 1896-97, sixty-three local authorities gave 
direct or indirect assistance to three hundred and twenty-eight 
individual secondary schools to the extent of 1^,871/., this sum 
including the value of scholarships and exhibitions granted for 
pupils proceeding from secondary schools to higher institutions. 
Otner ways in which the sum referred to was expended were in 
capitation grants, for teaching staff, maintenance, apparatus, 
&c., and buildings. 

The Birkbeck Science Society has just been formed in con 
nection with the Birkbeck Institution, I^ndon, and purpose® 
holding meetings on the first and third Saturdays of each 
montht for the reading and discussion of papers on scientific 
and philosophical subjects. It is also intended to make fre- 
qu^t exetifsions to places of scientific interest, especially 
chemical and ph;ysica] works- It is further intended to publish 
a journal} con taming abstracts of the papers read before the 
society, together with reports of the scientific excursions. The 
first meeting of the Society was held on Saturday, in the Chemical 
Lecture llieatre of the Institutien, when a large number of past 
‘and present studenu were present. The Principal of the Insti- 
tutioni, Mr- O. Armitage-Smith, occupied the chair, and after 
welcouaing the Society on behalf of the governing body, made 
some veiv appropriate and interesting remarks atout the value 
of seientmo study. An interesting and instructive paper on 
"Okve^i^ and HU Work” was then read by Dt. J. E. 
Madeensie. The lecturer started by picturing the state of 
science the beginning of Cavendish's work, and traced it 
dosvut^, the present day, showing'that the x percent, of gu 
whic^ ttwAys remained after his experiments with air, was in 
reafity tbb arg>n discovered by Lord Rayleigh and Prof. 
RaihM^. Tbe Secretary’s report was very encouraging, showing 
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th It although the Society had only bien in existence for abont 
three weeks, it now numbered more than seventy members. The 
next meeting of the Society will place on Saturday, 
December 4, when Mr. R, S. Clay Will deliver an experimental 
lecture, entitlod “ Soap Bubbles.’^ 

Thb ojMning meeting of the winter session of the Genera) 
Medical Council was held on Tuesday, Sir William Turner pre- 
(iiding in tlic absence of Sir Richard Quain, the president. The 
chairman read a letter from the president expressing regret at the 
fact that, though his hwlth had improved, he could m>t under¬ 
take the risk or presiding at the meetings during the present 
session. In the course of his communication Sir R. <^)uain re¬ 
ferred to the pr^ress that had been made with regard to the 
(question of disciplinary or penal powers exercised by the various 
Uccnsirig bodies. Following the example of the University of 
Cambridge, the University of Durham had now obtained a 
charter under which it had the power of taking away any degree 
from a graduate who had been convicted of a crime for whipnhe 
had been sentenced to penal servitude or imprisonment. Sigtilar 
steps, he was informed, were l>eing taken by the Victoria Uni- 
versiiy, court having decided to make application for the 
necessary amendment of its charter ; s<'> that in a very short time 
that University also would be in possession of extended fiowers. 
In Scotland, also, some further steps had been taken in regard 
to this question. The Universities of Alicrdeen and St. Andrews 
would, no doubt, be prepared to adopt a course of action similar 
to that taken by Edinburgh and Glasgow. With regard to the 
new edition of the “ British Pharmacopoeia,*' the arduous and 
important work of preparation that had occupied about three 
years, was now well nigh hnished, and if the Council accepted 
the draft that would be placed before them in the course of the 
present seasion it might l>e exi)ected that the work would be 
published at an early date. 

Since the passing of the Local Taxation Act (1890). twenty- 
three municipal science and nri and technical schools have 
been esiablisned. In a numlMir of localities (states the AV<m/) 
the technical schools have been, or will be, erected as a part 
of general schemes which include the provision of other in¬ 
stitutions for public or municipal use, for example as free 
libtaries, museums, art galleries, gymnasiums, &c. In several 
lo^aliiic.?, on account of the development of the work since 
the creetkm of the technical institutions, considerable exten¬ 
sions have been, or are about to be, made to the buildings; 
the total sum spent or involved for these extensions in the 
seven districts amounts to over 33,cx>o/, In some cases local 
science and art and technical schools or classes have been trans¬ 
ferred to the respective local authorities for municipal manage¬ 
ment and control since the passing of the Technical Instruc¬ 
tion Act, 1889; in Chesterfield the local technical institution, 
which was erected at a cost of 13,000'^., was subsequently 
purchased by the Corporation for the sum of 4000Z In 
Lancaster R splendid institution was built and fitted up and pre¬ 
sented to the Corporation by Sir Thomas Storey, and in North* 
wich and Winsford sites were secured and technical schools werje 
erected And furnished at the expense of Sir Joseph Verdin, Bart. 
The total iiinniiiu of money which has been provided by these 
means fur the erection of schools and institutions in seven of 
these localities {excluding Lancaster) is ns much as 81,000/., the 
schonls in Burslcm, Lancaster, and Southport serving as per¬ 
manent uuMiK>rials of Her Majesty the QueenS jubilee of 1887. 
Excluding Bridgwater and Lancaster, the total sum involved in 
the erection of technical schools in the thirty-six boroughs and 
urlmn districts not included in the above statement is as much as 
331,000/, 


SCIRNTIFiC SERIALS, 

Symons's Monthly MeUorohckal Magazim^ November.—The 
rainfall of October, 1S97. 'This was so exceptionally'small 
that all records received up to date showing a total fell of loss 
than an inch for the month have been tabulated. The lowest 
values, ty>resscd in inches, are found in the extreme south- 
east of Kent, -32; Sussex, *34; Hants, ‘49 j Essex, *51; 
Suffolk, ‘59 ; Surrey, *60. At least a quarter of the stations 
quoted, spread over England and Wales, nearly 240 in number, 
record less than an inch.—Austrian hydrona^y. This is a 
aummary of the reports of a comparatively new organisation, 
dealing with the rainfall of the principal Watersheds for the 
year 1^$; the stations numlrer between two and three thou^ 
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sand, and the results are contained in fifteen large folio parts. 
Each part, except the introductory one, includes a large-scale 
shaded rainfall map, and the whole work probably surpastfCH 
anything of the kind in any other country, 

Wiedemann's Anna/ett der Physih und Chemie. No. n — 
Retardation of spark discharge, by E. Warbutg. The |>cri(H] 
elapsing between the establishment of the necessary difference 
of potential and the corresponding discharge is called ihe 

retardation/' It varies from a few minutes to a fraction of a 
second, and is due to a non-luminous partial discharge. This 
preliminary discharge is greatly influenced by ultra-violet light, 
and also by a magnetic field.—Photo-electric properties of 
fluorspar and selenium, by G. C. Schmidt. Although fluorspar 
acquires a positive charge in some parts under the influence of 
^ negative charge in other parts, it only dissipates 
negative charges under the action of light, and even selenium 
shows no sign of dissipating a positive charge —Mutual influence 
of kathode rays, by J. Bernstein. The apjuirent repulsion 
between two kathode beams running side by side is due to some 
action of the metallic kathode upon the origin of the other beam, 
and not to any mutual action of projected particles. This may 
be proved by allowing them to proceed parallel to each other 
from apposite ends ofthc tube, when their path remains straight. 
—On the nature of the Salts coloured by kathode rays, by R. 
Abegg. The coloration of NaCl and KCl salts by kathode 
rays is. not due to the formation of sub-chlorides, since no 
chlorine is evolved. It is a physical change,—On the carbon 
electric arc, by K, Hertfeld. The counter E.M. F. produced by 
the air is not due to the deposition of carbon particles on the 
kathode, since they may be deflected by a strong electric field 
without affecting the E.M.F. The growth on the kathode 
due to the lack of oxygen necessary for the complete combustion 
of the carbon.—Conductivity of electrolytes rapid oscilU- 
lations, by J, A. Erskine. An oscillator is placed in a basin 
filled with petroleum, and another dish containing the resonator 
immersed in the electrolyte is placed on the top of it. Tlic 
electric resistance of the electrolyte is directly proportional to 
the thickness required (o produce a given amount of damping.— 
Absorption of electric oscillations by luminescent gases, by E. 
Wiedemann and G, C. Schmidt. Gases excited to luminescence 
in a vacuum lube screen other tubes from similar excitation, bin 
flames do not, neither docs the dark kathode space. A similar 
screening is produced by Goldstein’s “ canal rays.’' 

Meteorohgiseke Zeiis<hrift^ October,—Some results of the 
five years' observations on the Kiffcl Tower, by A. Woeikof. 
The author compares the daily periods of temperature and wind 
fierce for certain selected months; in the winter the minimum 
wind force at the summit of the tower occurs aliout the time of 
the h'lghest daily temperature ; while in summer it takes place 
considerably earlier, about 9h. or loh. The force then in¬ 
creases gradually until the time of highest temperature, and 
afterwards more rapidly, until evening. The times of the 
maxima at the summit and on the ground do not exhibit any 
decided seasonal range, but in the case of the minima a seasonal 
range is clearly shown. During May to July the mean time is 
1 *3 hours earlier than during November to February. At the 
summit the occurrence of the minimum is earlier in summer than 
in winter, and the inter\^l is greater, vi^. 4*5 hours. An ex¬ 
planation of these phenomena is suggested by Dr. Wotikof.— 
The total variation of temperature in the Arctic and Equatorial 
oceanic climate, by A. Woeikof. The variations considered are 
those shown by hourly observations for certi^ r^resentative 
months for Ifetavia and Sogostyr (mouth of the Lena). Dr. 
Woeikof finds that summer apd spring have n^rly the same 
variation in the Equatorial and Arctic climate, and that the uni¬ 
formity of suthmer temperature in polar regions is exhibited by 
this investigation. The total variation is even somewhit smaller 
than at Batavia, while the non-periodic portion is not twice as 
great.—Dr. W. Trabert contributes an article on the extra¬ 
ordinary rainfall tn Austria between July sfi and 31 last, which 
caused destructive floods in several districts.—Among the 
smaller notices, Prof* G, Hellmann gives a formula for the 
conversion of Fahi^nheU to Centigrade decrees, which is 
simpler than that i^ualiy eminovedi viz.; to half the diffecenoe 
between the reading and 32'* ado the tenth and hundredth port 

of this diffetenoe^ » 21 + 2*1 + *2 - 23* *3, ^ 

value given In the tablet; For an explanation of the rule we 
refer our readers to the original notice. 
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SOCIETJES AND ACADEMIES. 

London. 

ChemicAl Society, November 4. — Vrof. iXewar, President, 
in the chair. The following papers were read On the 
properties of liquid fluorine, by Profs. Moissan and Dewar 
(see ps^ 83).-^The liquefaction of air and the detection of 
impurities, by Prof. Dewar. The author has devised an apparatus 
for ascertaining the proportion of any gas in air that U not con* 
densible at about -210'" C. under atniosphere pressure, or is not 
soluble in the liquid air produced ; the air to be examined is 
cooled in a tube immersed in a reservoir, which can be con¬ 
tinuously r^lcnished with liquid air boiling under diminished 
preftsure. The gas which docs not condense under these con> 
ditions can be subsequently collected and examined, or the 
liquefied portion of the air can be boiled In the condensing tube 
aim the gas collected over mercury. On thus condensing 70 
litres of the gas issuing from the King's Well at Path, which 
Rayleigh has shown to contain o 12 per cent, of helium by 
volume, a liquid was obtained which, when boiled, ^ave off,first 
a gas containing about 50 per cent, of helium. It is concluded 
that helium is less soluble in liquid nitrogen than hydrogen is in 
liquid air, and that by proceeding as above helium can be 
separated from a gas in which it U present to the extent of only 
one part per thousand ; it would seem, further, that hydrogen and 
helium have about the same volatility.—The absorption of 
hydrogen by palladium at high temperatures and pressures, by 
Prof. Dewar. The author, after summarising his previous work 
on the absorption of hydrogen by palladium, describes experi¬ 
ments made with the object of ascertaining whether the meial 
absorbs the gas at high temperatures and pressures ; palladium 
does not absorb hydrogen under atmospheric pressures at above 
145® C. A rod ol i^alladium, weighing 119 grams, and occupy¬ 
ing loc.c., was placed in a gas-tight steel cylinder, connected 
with a manomcier, a compressed hydrogen cylinder, and a blow- 
off cock ; the vessel containing the palladium could be heated in 
a bath of fusible metal. It was found that the palladium absorbed 
over 300 times its volume of hydrogen at 420** under 80 atmo¬ 
spheres pressure, whilst it absorbed 300 times its volume of the 
gas at 500® under 120 atmospheres. The experiments have led 
to the deduction of a number of interesting thermal constants for 
the absorbed hydrogen.—On some yellow vegetable colouring 
matters, by A. G. Perkin. The A*Aus rhodaptthtm^^ a tree in¬ 
digenous to New South Wales, contain.^ fisetin, 
and a glucoside of fisetin, C«,H|oOjb resembling fustin, 
the fisetin glucoside present in cfl/imrJ.—Naphthylureas, 

by G. Young and E. Clark. The mononaphthylureas 

may be prepared by treating the naphthylamine hydrochlorides 
with potassium cyanate, and readily become converted into the 
symmetrical di naphthyl ureas. — Benxoylphenylsemicarljazide, 
preliminary notice, by G. Young and H.Annable. Benzoylphenyl- 
semicarbaside exists in three different forms, melting' at 202- 
20^”, 30J-306®, and 210-211® respectively.—Sulphocaraphylic 
acid, by W. H. Perkin, jun. Krom the results of an investiga¬ 
tion of sulphoconiphyllc acid, the author assigns the following 
probable constitutions to isolauronolic and isolauronic acid 
respectively 

CMe.CMei,.CHa 

\/ i\/ • 

CHj,. C . COOH CO-CCOOH 

OeolcglcAf Society, November 3.— Dr. Henry Hicks, 
F,R,S.iPrc«ideAt, in the chair.—The Secretary announced that 
Lady Preslwich bad presented to the Society a half-length iwr- 
trait in oils of the late Sir Jcw;ph Prestwich, painted by Mr. 
W, E, Miller.—Mr. W. W. Waits gave details of some iiuerest- 
ing geological features recently exposed at the new sewerage 
works at Carshalton, Surrey, now being made by the Urban 
District Council, These excavations are situated at a spot 
on the Geological Survey map is coloured as London 
clay; aiid the features of the ground fully justified this colour¬ 
ing. The excavations, however, have shown that there are 
loamy and swody beds of a light yellow colour, some 14 or 15 
feet m thiokoess, and apparently occupying a hollow in the 
tiondbn At the base these sandy be& become dark and 
ih scune daces, and inelude flints and pebbles, while 
this is the London day; In the dark pebmy layer were 
a IsoEtt ajdttpeof a tusky and a humber of smaller 
T/KewUm has determined to be a piece 
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of elephant-tuisk, the skull (31 inches long) of Rhinoceros anii- 
quitatis with some of its Hmb-bones ; while the smaller bones 
represent two or perhaps three horses, Altliough the teeth of the 
rhinoceros are wanting, the skull is otherwise very perfect; and, 
bearing this in mind, as weH as the fact that certain of the limb- 
bones were also found, and that SiHtphas is represented by the 
tusk, and all three (it is said) at a depth of 14 or 15 feet, little 
room is left for doubting that we have here at Ciarshalton a 
Pleistocene deposit of a somewhat unusual character, and at a 
spot where it was not before suspecteil. Mr. Whitaker, wlu^ 
was responsible for the geological mapping of this district, 
pointed out how the geUeral configuration of the district gave 
no clue to the presence of this deposit of loamy sand, which 
occurred on a gentle slo|>e, and that even now it was only pos¬ 
sible to mark it on the map as an oval patch round the ex¬ 
cavations with uncertain Inmndaries. The drift shown, more¬ 
over, differs from that of the neighbourhood in that the latter 
is esSentiully gravel, while the former is sand, with loamy beds, 
but, ai^a rule, not stonyi so that there are no surfacedndications 
of gravel. The mammalian remains arc now preserved in the 
Musieum of Practical Geology.—Lieut.-(ieneral McMahon 
having taken the chair, the President made a communication 
regarding very similar deposits to those above described occur¬ 
ring in north-western Middlesex. Some years ago he described 
sections in glacial drift on (he Hendon plateau exposed during 
sewerage opcraltons. More recently the sewers have been 
carried on at lower levels between Hendon and Edgware, and 
nufnerous remains of the mammoth and rhinoceros nave been 
found resting on an eroded surface of London clay, and covered 
over by about 7 feet of .stratified sands and gravels and brick- 
earth. These de|5osits were found to spread mil for consider¬ 
able distances over the plain, and to be cut through also by the 
Silkc stream, a tributary of the Brent. This area has hitherto, 
been suj)posed to consist almost entirely of London clay, hut 
the sections have now shown that the brick-earth which, in many 
respects, simulates the London clay, is underlain by deposits 
which must be cla.s8ed as of Pleistocene age. —The President 
then resumed ihedtair, and Mr. H. B. Woodward called atten¬ 
tion to a block of quartzite from Criccieth in Carnarvonshire, 
which had been sent for exhibition by Mr. G. J. Day. The 
rock contained a band of disrupted clayey material which pre¬ 
sented on the surface of the block a rude resemblance to hiero¬ 
glyphics. He thought that the curious structure had been pro¬ 
duced on a sea-shore bounded by clay clifl's, where a film of 
mud had been spread over the sands; and that the mud had 
dried and curled up before other layers of sand had been ac¬ 
cumulated on the top of it. Similar phenomena might be pro- 
tluced at the present day on the Cromer coast, where thin films 
of mud were in places spread over the sands of the sea-shore. 
It had been suggested that the apfiearances in the Criccieth 
stone might have been produced in the original deposit during 
the irfMular solidification of the satHl and its included layer of 
mud. The rock itself was regarded by the I'residcnt as probably 
derived from the Harlech grits, in which he had observed some¬ 
what similar features. —Mr. Bauerman, as one of the three 
delegates appointed by the Council on behalf of the Society to 
attend the recent International Geological Congress, held at 
St. Petersburg, gave a short account of the work of the Con¬ 
gress, dwelling more particularly on the excursion to the Ural 
Mountains, in which he had taken part.—The following com¬ 
munication was read : A contribution to the palxonlology of the 
decapod Crustacea of England, by the lal^amcs Carter. This 
paper deals mainly with the Brachyura. The author describes 
several new species beloi^ing to the genera Nephrops^ Gebia, 
Hom 0 iopsis% Raninay Awhraciay Neptunus^ Actaopsis^ and 
Goniocypoda, The genera Gebid, Runina, and Nepiunus have 
not been previously recorded from British rocks. Diaulax is 
for the first time identified from the Tertiary strata, a single 
specimen having been found in the Middle Headon. PiaCy^dia 
Bell, U now referred to the genus Diaulax ; and Pilao- 
cotysiis Rr^deripi^ Bell, to the genua Bucorystes, As a result 
of the careful study of large series of specimens in various col- 
I lectlohs, the author is able to give much additional information 
I cottcernnig the morphology of several species. 

i^ooio^col Society, November x6.--Dr. Albert Giinther, 
Vice-President in the chair.—The Secretary read some 
notesi made by Mr. A. Thomson, Head-Keeper, on the breed¬ 
ing oi tyeo species of Glossy IhU ' {PR^adis guarauna and P. 
/aRineRut} in the Society's Gardens, and made remarks on the 
difiereDces in their plumages. The Secretary also exhibited an 
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6gg of the Brazilian Cariama {Ci^riama crUiatu^t laid in the 
Society's Gardens, and read some notes made by Mr. A. Thom¬ 
son, lifead-Kecper, on the breeding of this bird*—Mr. Sclatcr 
gaVe an account of some of the more interesting animals ob¬ 
served by him during a recent visit to the Zoological Ciardens of 
Cologne, St, Petersburg, Moscow and Berlin.—A note was read 
from Messrs. Oldtield Thomas and R. 'Lydekker, stating that 
during the preparation of their paper on the dentition of the 
Manatee, published in the last part of the th-oceedin^s^ an im^ 
portant memoir by Dr. C. Ilartlaub on the subject, in which 
some of their conclusions had been anticipated, mid been over- 
looked,“Mr. R, Lydekker, F. R.S., exhibited a skin of the Blue 
Bear of Tibet ( Ursus pruimats)^ described and figured in the 
Society’s Prceeiuhnp {P, Z. 1897, p. 412, pi. xxvii.), and a 
sketch of the Altai Deer {Cer 7 >us eusUpAaftus) taken from a 
specimen in the menagerie of the Duke of Bedford at Woburn 
Abbey.—^A communication by Mr. George P. Mudge, “On the 
Myology of the Tongue of I'urrots,” was read by the author. 
Specimens of six different species of the Psittacidis had been 
examined, and a detailed description of the muscles of each of 
them was given in this paper.—A communication from Mr., E, 
T. Browne, “ On British Medusee,” was read. It was a continu¬ 
ation of a previous pajier, entitled “On British liydruids and 
Medusse,” published in tlie Proceedings for 1896, Eight species 
were treated of at length.—Or. A, G. Butler enumerated the 
species (138 in number) contained in three consignments of 
liutterflies collected in Natal in 1896 nnd 1897 by Mr. Gdy A. 
K. Marshall, and gave the dates of the capture of the 
specimens, the localities where they were found, nnd other inter¬ 
esting notes concerning them. One new genus {Chrysoriiis) 
and one new species {Cacyreus marshalli) were described. A 
communication from Mr. Edgar R. Waite, of the Australian 
Museum, Sydney, ** On the Sydney Bush-Rat {Mns arboncokt 
W. S. Macicay),'’ was read. It treated of the habit.s of the 
animal in a wild state and of its anatomical characters.—A third 
portion of a |3«per on the spiders of the Island of Si. Vincent, 
by M. E, bimon, was communicated by Dr. D. Sharpe, 
F.R.S., on behalf of the committee for investigating the fauna 
nnd flora of the West Indian Islands. Of the species enumerated 
forty-six were described as new, which included three new 
genera, viz, Mysmenopsist Homahmeta^ and Mesohria. —Prof. 
Alfred Newton, F.R.S,, exhibited some specimens of new or 
rare birds' eggs, and read some notes upon them. Amongst 
these were the first properly authenticated examples of the e^s 
of the Curlew-Sandpiper jrnA«rywa/rt) obtained by Sir. 

Popham on an island m the mouth of the Jenisei River in July 
last. Other eggs exhibited were those of Turdus varius^ 
Chasiempis sandvicensis, ffimatione virens^ Emberiza rustica^ 
and Poifoces panderi, 

Lintiean Society, November 4.—Dr. A. Gunther. F.K.S., 
President, in the chair.—Mr. F. G. Jackson, leader of the 
Jackson-Har ms worth Polar expedition, exhibited a series of 
lantern-sUdes, illustrating some zoological observations of the 
expedition, the most noteworthy l>eing views of the hibernaculum 
of the jwlar bear and of the breeding haunts in Franz Josef Land 
of the ivory gull {Pago^hiia eburnea)^ the eggs of which were 
also shown.—Mr. H. P isher, botanist of the expedition, brought 
for ei^thibition a collection of plants made by him in Franz Josef 
, X^pd, the consideration of which was deferred for want of 
time.—Mr. Reginald Lodge exhibited some lantern-slides of 
marsh birds, their nests, eggs, and young, from photographs 
recently taken in Spain and Holland.—Sir John Lubbock, Bart., 
M.P., read a paper on the attraction of flowers for insects, 
which dealt chiefly with the points raised in three recently 
published memoirs by ProL Plateau, who had attempted to 
show that the scents and not the colours of flowers serve to 
attract insects. Sir John Lubbock explained that his view, like 
that of Sprengel and Darwin, was that to insects flowers were 
Indebted for both their scent and colour. Not only had the 
present shapes and outlines, colours, the scent, and the honey 
of flowers been gradually developed through the unconscious 
selection exercised by insects, but this applied even to minor 
points, such as the arrangement of lines, and the different 
shades of colour. Prof. Plateau had recorded a scries of ex¬ 
periments on the dahlia, in which he showed that bees come 
to these flowers even when the ray-Borets have l>een removed. 
Discussing this mint, Sir J. Lubbock said it was somewhat 
singular that he ^ould have selected as proving that insects are 
entirely attracted by scent a Bower which had, so &r as he 
knew, no scent at alb He gave several reasons for disputing 
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the conclusions drawn by Prof. Plateau from hU experiments, 
and recorded others made by himself which refuted them. He 
had selected species of flowers in which the scent is in one part 
and the coloured leaves in another^ as, for instance, the 
Erynpum amethystinum. This flower is surrounded by bril¬ 
liant blue bracts; and he found that if the two parts were separ¬ 
ated, the bees came more oflen to the bracts than they did to 
the flowers themselves. He maintained, therefore, that the 
observations of Prof. Plateau did not in any way weaken the 
conclusions which had been drawn by Sprengel, Darwin, and 
others, and that it was still clear that the colours of flowers 
serve to guide insects to the honey, and in this way secure 
cross-fertilisation.—Mr. W. C. Worsdell communicated a paper 
on transfusion-lissite, its origin and functions in the leaves of 
Gymnospermous plants. 

Paris. 

Academy of Sciences, November 15.—M. A. Chatin in 
the chair.—Reaction of hydrogen upon sulphuric acid, bv M. 
Berthelot. Sulphuric acid absorbs hydrogen completely at 
250“, and even in the cold, during two months, 75 per cent, of 
the hydrogen present was absorbed, with production of a cor¬ 
responding amount of sulphur dioxide. This reaction does not 
take place with the diluted acid. A thermo-chemical study 
shows that the dilution of the acid changes the thermal sign of 
the reaction.—Influence of oxygen upon the decomposition of 
the hydracids by metals, and especially by mercury, by M. 
Berthelot. Although pure hydrogen chloride may be kept over 
mercury for several years without change, in the i>rescnce of 
oxygen there is a slow absorption, as a result of which the 
acid is wholly absorbed according to the equation 

4HCI + O.^ -t- 4Hg = zligaCla -1- 2HjiO. 

A similar reaction takes place between mercury, hydrogen 
sulphide, and oxygen. In both tliese cases there is an evolu¬ 
tion of heat during the reaction.—Direct action of sulphuric 
acid upon mercury at the ordinary temperature, by M. Berthelot. 
Mercurous sulphate nnd sulphur dioxide are produced after long 
standing at ordinary temperatures.—Observations on the .swarm 
of shooting stars, made at the Observatory of Paris, during the 
nights of November 13-14, 14-15, 1897, by M, Loewy.— 
Influence of surfusion upon the freezing point of solutions of 
potassium chloride and sugar, by M. F. M. Raoult, The 
experiments quoted now definitely show that the molecular 
lowering of the freezing points for potassium chloride and sugar 
have limiting values agreeing with the predictions of Arrhenius. 
—On the integration of the equations of heat, by M. Le Roy.— 
Observations of the shooting stars at the Observatory of Meudon, 
by M. Hansky.—Observations on this communication, by M, J. 
Janssen.—The mechanical principles involved in the practical 
application of the mercury bath as a means of obtaining a true 
vertical, at the Paris Observatory, by M. Maurice Hamy. —On 
a generalised di^lacement in which all points describe spherical 
trajectories, by M. Ernest Duporeq.—On the theory of com¬ 
plete functions, by M. Erik Schou.—On the transmission of 
energy at a distance. Application to rotatory polarisation, by 
M. Andre Broca.—On the coeflicients of expansion of gases, by 
M. A. Leduc. From the experimental results on the densities 
of gases previously given, a formula is derived for the true 
coefficient of exp^sion at o'* C. under a pressure of w cm. 
of mercury. This formula is applied to some twenty-three 
gases, and the figures obtained compared with the experimental 
results of M. P. Chappuis.—Action of water upon phosphorus 
trichloride, by M, A. Besson. Evidence » adduced of the 
existence of a phosphorus oxj^chloride, POCl, analogous to 
NOCi. It is formed by the action of a small quantity (» water 
Upon an excess of phosphorus trichloride, according to the 
equation 

PCI, + H,0 = 2HCI + POCi. 

and is separated from the excess of the trichloride, by di&tillatioa 
in a vacuum. POCl forms a waxy solid, of the consistence of 
paraffin, which is insoluble except in PC 1 |. The yield is very 
email, never exceeding o’fl to 0 5 gr, per kilogram of PCIj used. 
—On cerium, by O. Boudouard. By fractional crystalliaa- 
iion and preeipiution of the acetate and sulphate of cerium it is 
found that cerium oxide is contaminated with small quamitim of 
another earth possessing a lower atomic weight-^On the 
paration of strontium sttlphide by means of %drogen Atlpwe 
and strontia or strontium carbonate. InBuenea of tempemtuit, 
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by M, Joi^ Moureio.*-Production of volutile fatty 

acids from the waters used in the dhuintag^ of wool, MM. 
A. and P- Buisine. The acids obtained include acetic, pro¬ 
pionic, butyric, valerianic, and caproic, the two first being the 
chief (x^nstiiuents.'^On the decomposition of chloroform, bromo- 
form, and choral by aqueous potash, by M. A. Desgres* An 
aquewus solution of potash attacks chloroform slowly, with pro- 
ductUn of carbon monoxide. Light hastens the reaction. 
Broiroform behaves similarly, except that being much less 
soluLle in water than chloroform, the action is less. Iodoform 
is m)t affected under the same conditions.—On silver cyanamide, 
byM. Paul Lemoult. A thermo-chemical paper.—Observations 
on the crabs of the family of the Dorippidia, by M. E. L. 
Bouvier. A contribution to the study of the evolution of the 
deep-sea crabs. The close analogy between the species found in 
West Indian seas and the Eastern Pacific leads to the conclusion 
that at no very distant period the oceans were connected at 
I^nama. — On a new type \Metchnikov 6 lla) of organisms parasitic 
to G, ^pionis^ Kbll, oy MM. Maurice CaullcTy and PVlix 
Mesnil,—On a bacterium pathogenic for Phylloxera and for 
certain Acarians, by M. L- Duliois.—On the determination of 
sex in hemp, by M. Molliard. From a fixed number of hemp 
seeds, an alteration of the conditions of growth may cause an 
alteration in the proportion of male and female plants produced. 
—Action of mineral salts upon the form and structure of the 
lupin, by M, Dassonville. The presence of dissolved salts, 
among other effects, increases the number and diameter of 
the vessels, and retards lignification in all the organs of the 
lupin*—On the composition of the oat, by M. Olivier de 
Rawton.—Composition of buck wheat, by M. Balland.—On the 
use of calcium carbide against black rot, by M. G. Kcxlier. 

Nbw South Walks. 

Linnean Society, September 29. —Dr, J. C. Cox, Vice- 
President, in the chair. — Revision of the Australian Cunu' 
Iwnida belonging to the subfamily Cryptorhyuchides. Part i., by 
Arthur M. Lea. The subfamily Cf^yptorhynchides being in con¬ 
siderable confusion, it U proposed to examine and redescribe 
all the Australian genera and species refeired to it. The genus 
PoropUrus U treated of in the present communication, seventeen 
species being described as new.—On a new species of A 
from the Sydney district, by Henry Deane and J. H. Maiden. 
This is a tree of aliout thirty feet in height, with scaly bark and 
red timber. The seedling-leaves are ovate to ovate-lanceolatc 
and always alternate. The veins and midribs are reddish and 
conspicuous. The transverse veins are numerous and fine, 
making an angle with the midrib of about 50“. The fruits 
are nearly hemispherical, with a slight tendency to constriction 
of the orifice, about four lines long by three lines deep, with a 
sunk rim. The anthers open by pores, showing the affinity of 
the species, in this direction, to E, ksmiphioia, and the 
“Boxes.” Its bark bears a superficial resemblance to that of 
E. c&rymbosat and, because of its scaly nature, the name of E. 
squamifsa is proposed for it.—Descriptions of some new 
Araneidae of New South Wales, No. 8, by W. J. Rainbow. 
Ten new species are described and figured, of which four arc 
referable to the genus three to Argiope, and one each to 

DUrmkhuSiCkeiracmthium, and AtUis, In addition to these, 
numerous specimens of architecture of spiders are described, and 
some figured, the families illustrated being the Epeiriduy Dras- 
sidt^^ AHida, and T’ArJWfriVite.—-Note on the genus Aphritis, 
Cuv. and Val., by J. Douglas Ogtlby. The author contends that 
whereas five different fishes have Wn assigned to the genua 
ApknUi^ C. and V>, by various authors, these are referable to 
but three distinct species, each of which represents a monotypic 
genus; he distributes them as follows: A. pctpsiis and A, 
stndiglaius lege Ekgmops madmnnus {C. and V.), Gili; 
A. and A. bixsni Ps9udapkiitis ««uV/» (C. and 

V.); A. gobioy Gmb., differs greatly from PsmdaphriHs^ and 
must receive a new generic name. He concludes by sug- 
gestirm that Ehpnus mrsmu^y C. and V., is identical with P 
in which case our species would have to be called 
^mdaji^riiis on the i^tes of Cyprma in- 

hamting the shores of Tasmania, by C, £. Beddome. 

AmstbkdaM. 

, Aendmy of Beiencen, ^ptemW 0$.—Prof, van 

de Bainde Bokhnysen in the chair,—Mr. Ho^ on the:results of 
: ma^ by order of tioventmeiiit^ into the ^ 

w#h|E with so^^ceUed ** luikeikiaittn (large tow-^iMts not ttnhhe 
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those employed in the Thames estuary for the whhebait-fishing), 
used in close time (April i~Junc 15), in the mouth of the river, 
just below the limit of the farmed-out part, particularly with 
regard to our knowlet^e of the habits of the salmon, its 
migrations, &c.—Prof. Suringar presented a fifth contribution 
to the knowledge of the Melocacti, as a sequel to previous 
papers. The author showed the skeleton and a photograph of 
a specimen of Mdoccutus humiti from Venezuela, described by 
himself in 1889, and seeds of which he sent at the time to the 
firm of Damman and Co., near Naples. It scenes that the 
culture of this plant, which does not succeed in hothouses in 
North and Middle Europe, might be tried with advantage in the 
sunny climate of the South Italian ctiasi, exposed to sea-wind$. 
Prof. Suringar exhibited a live si^ccitnen, now seven years old, 
raised from the seed by the above firm, and which has already 
blossomed and borne fruit, With the exception of a slight differ¬ 
ence in sizeand shape, the mother- and the daughter-plant are very 
similar. In the colony itself, too, the culture will oe tried, that 
it may be possible to send culturablc specimens over from there 
without detriment to the natural flora. The aullior exhibited 
photogmphs and gave a description of five new genera, received 
from Curacao. The berries of these specimens, which have de¬ 
veloped themselves on the plants in tolerably large numbers after 
the arrival of the latter, will be sent back to the colony, together 
with those of some known genera, received at Ihe same time 
and determined in Amsterdam, to be sown there, so that the 
seedlings will at once go by their right names. In conclu¬ 
sion the author presented for insi>ection the first part of the 
Iconography announced some lime back and published by the 
firm of fc. J, Brill at Leyden, as the third volume of the 
“ Mus^eBotanique” and entitled “Illuslrations de Melocactus,” 
with reproductions of photographs and coloured plates of the 
thorns, flowers and fruits.—l*rof. Lorentz on the partial 
polarisation of the light emitted by a source in a magnetic 
field. The author showed how this phenomenon (discovered 
by Egorolf and Gorgiewsky) may be explained by taking into 
account the absorption which the rays of one part of the flame 
undergo in the other, this absorption being modified when the 
periods of the vibrations are changed by the /.eeman effect. In 
.support of this view the author described an exjx;riment in which 
the light of a sodium-flame which is placed outside the field, is 
found to be partially polarised after it has passed through a 
similar flame standing oetween the poles.—Rrof. van der Waals 
on the graphic representation of equilibriums by means of the 
f-funotion. The author observed that at a given pressure and 
temperature, ( has three values, and that consequently in general 
a surface is obtained, consisting of three sheets. Coexisting 
cciuilibriums exist if a common tangent plane to points either of 
the same sheet or of different sheets is possible. Increased 
pressure causes the heterogeneous region to decrease if the mixing 
IS accompanied by contraction, and conversely. Similarly a 
rise of temperature causes the heterogeneous region to decrease 
if a supply of heat is required for the mixing, and conversely. 
—Frob Behrens read a paper on mixture cry.stals of KMn04 
with KCIO4 and of AggCrC^ with AggS04, which m^ serve to 
prove the presence of perchloric and chromic acid. That these 
crystals are not discoloured by saturated solutions of KCIO4 and 
of AgjfSOi, must not be explained by assuming the crystals Ao be 
impenetrable, as cnclosure.s are dissolved under similar pir- 
cumstaueea.—Prof. Behrens also dealt with micro-reactions of 
free sulphuric acid, free ammonia and free alkalis. The first is 
owing to the formation of quinineherapalheiie, the second to 
the formation of palladoammonium chloride. To detect KOH 
and NaOH together, the solubility of PbCr04 in caustic alkalis 
may be made use of; if they are to be separated at the same 
time, niobic anid hydrate is the best reagent. With KOll it 
yields a transparent solution, with NaOli colourless needles and 
rods. Antimonic acid hydrate too easily forms difficultly soluble 
sijijts with KOH.—Prof. Martin read a paper on the geology of 
the Moluccas, in connection with a work published by himself, 
supported by Government, and entitled “ Keisen in den 
Molukken, in Ambon, den Uliassem, Seron (Ceram) und Buru, 
Geologfedier t'eil." A large portion of Ambon is of volcanic 
origin^ aad contains the continuation of the chain of volcanoes 
in Halmaherai Wawani in Ambon had an ehiption as late as 1674. 
Oil the otlrer hand, Walfece’s opinion that Buru and the north¬ 
western part of SetaQ(CeraA} are volcanic, is incorrect. The 
author ascribed the eruptions in Halmahera, Temate and Ambon 
to lateial dfepUoements in the earth's crust, for in the moat recent 
geologfeel' part terrific elevatipns took piece; in Ambon, for 
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instAnce, the new reef ohAlkti arc s»ituated hijfh as 4$o m* 
above the aeft-level. VoIc«tnic eruptions and elevations are 
evidently intimately connected in those regions. —Prof, van der 
Wants presented on behalf of Dr. D. F. Tollenaar, for pubUca* 
cion in the Procetdmgs^ a paper on ** DedecCion and reflection 
with tfro kathodes.” The phenomena occurring when two 
kathodes are used, and which were described in a previous paper, 
may be explained a simple way if the katnode ra^ are 
assumed to consist df negatively-chcu^ed particles, which are 
emitted with ereat velocity ^ Adopting Senuster’s formula for 
ihe potential mil in the proximity of a kathode, the course of 
such a particlci near a kacho<le, can be calculated. In this way 
the following results are arrived at: (i) behind the deflecting 
kathode the kathode rays cut each other, and so give rise to a 
siurounding sheet of light; (2) if the two kathf^cs emit their 
rays towards/each other, then the rays of one kathode are partly 
so strongly deflected by those of the other as to be reflected to the 
emitting kathode ; (3) with each of the two kathodes these reflected 
rays give rise to a second enclosing sheet of light and a corre¬ 
sponding deflection figure ; (4) if the two kathodes arc made to 
be of different intensity, the sheet of deflection formed by these 
reflected rays becomes larger towards the less intense kathode. 
This sheet of deflection, however, is not an ordinary Goldatjein 
macro-surface, but might be called a pseudo macro-surface. 
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TEA. 

A of Tin PianUng and Manufacture. By 

Dai^d Crole. Pp. ieii + 242. {London : Crosby 
Lockwood and Son, 1H97,) 

HIS handsomely got-up book, although written with 
too obvious a bias in favour of the produce of India 
and Ceylon, as distinguished from that of China, is a 
valuable contribution to the literature of an important 
subject. Mr. Crole^s experience has been mainly gaih'ed 
in the “ gardens ” and “ houses of Assam, but he has 
evidently had good opportunities of acquiring information 
from personal observation of the methods of cultivation 
and manufacture in other parts of our East Indian 
possessions. Of China he apparently knows nothing from 
personal experience, and the value of his strictures on 
the character of the produce, as well as of the modes of 
manufacture, of the Celestial Empire may be said to 
suffer in consequence. The book is mainly written for 
the benefit of planters, but there is mucii in it of interest 
to the general reader who is not insusceptible to the 
charms of *‘the sovereign drink of pleasure and of 
health.*’ The extraordinary growth in the consumption 
of tea in Great Britain is a significant feature in our 
social and domestic economy. As it ts the fashion just 
now to compare everything at present with what it was 
in 1837, it may be interesting to note that whereas in 
that year the amount of tea consumed in this country did 
not exceed 30,000,000 lbs, all of which came from China, 
the quantity now imported is upwards of 230,000,000 lbs., 
or more than sf lbs. per head of population. China now 
furnishes less than half the amount she sent into this 
country at the time of the Queen’s accession. The 
import from India, which began in the early ’sixties, now 
amounts to more than five times that from China ; whilst 
Ceylon, which has only sent tea into this country to any 
extent during the last fifteen years, furnishes us with more 
than three times the quantity of that from China. In 
other words, China now sends us only about 10 per cent, 
of our tea, whereas ten years ago she gavfc iis half the 
amount we then consumed. It is obvious, therefore, that 
unless China can be induced to abandon her absurdly 
exclusive policy, her tea trade with and through this 
country is doomed. 

As is well known, Chinese tea is mainly made from 
the Tkea chimnsis.^ whilst that from India is the pro* 
duee of T. assamica. Mr. Crole calls the former variety 
•* a p6or, Bcrubby-looking shrub ” and “ a wretched 
plant” From his- remarks it’would appear that the 
only service that Fortune rendered to the Indian tea 
iWustiy by the introduction of the Chinese plant was 
the deterioration of the Indigenous seed, giving rise to 
quanrities of hybrids of Various qualities, “from very 
i^nk stuff to fairly good*” According to the author, the 
ttidst that can be said in favour of the China plant is 
that it is distinctly more hardy than the Assam variety, 
are dU{M)sed to believe that Mr. Crote’s prejudices 
itts There is no question whatever that 

a^e wholesome tea the worid 

preduic^ is tq 1 >e ntet with m China. Whether it is to 
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be met with in this country is wholly a question of 
price. 

Mr. Crole’s account of the rise and development of 
the Indian tea industry forms one of the most interesting 
chapters in his book, although here, as in the whole 
work, he never loses an opportunity of casting a slur 
upon the China tea plant. This he stigmatises as “ the 
pest of Assam,” and its introduction a curse “ that at 
one time seemed as if it would prove as disastrous to 
Assam as ever the Phylloxera vaeiatrix has been to 
France, or the Hemileia vasiatrix in Ceylon.” No men¬ 
tion is made of Fortune and his labours—which, what¬ 
ever may have been his merits or demerits, is inexcus¬ 
able m what purports to be an historical narrative. Full 
justice, however, is done to Sir Joseph Banks’ efiforts to 
introduce the Chinese plant into India as far back as 
)793, and to the remarkable and accurate knowledge he 
showed in his selection of suitable stations for its culti¬ 
vation. The discovery that a variety of Thea was in¬ 
digenous to Assam has been claimed for a number of 
persons, but, according to the author, the credit indubit¬ 
ably belongs to Mr. R. Bruce, who first met with the 
plant on the hills round Kungpore in 1823. The justice 
of the award for this discovery, subsequently made by 
the Government to Mr. Bruce, which gave rise to some 
little controversy at the time, is thus borne witness to. 

The chapters on cultivation and manufacture, although 
perhaps too technical for the ordinary reader, arc un¬ 
doubtedly the most valuable in the work. They are 
based upon the author’s individual experience and upon 
a comparison of the methods employed in different parts 
of the various provinces, not only in Assam proper, in> 
Cacharand Sylhet, but also in the Dooars and Darjeeling 
districts of Bengal, in the Punjab, in Madras and in- 
Ceylon. They are, of course, of special interest to the 
planter, by whom they will doubtless be studied with the 
attention they merit. It is, however, noteworthy that 
certain minor details of manufacture, especially the 
operation of sorting, as usually conducted, have only 
served to confirm the author’s inherent dislike to the 
beverage ; for he tells us, with a perfect candour, that he 
never drinks tea by any chance—but rather wishes to be 
transported, with Pope’s Belinda, to some isle where 
“ none e’er drink Bohea." 

Perhaps the least satisfactory portions of the book are 
those relating to the chemistry of tea during growth 
and manufacture. The subject is no doubt beset with 
difi^ulties, and although the author, with the assistance 
of ttof. Bayne, has evidently done his best, the result 
compares somewhat unfavourably with the rest of the 
work. To be told that tea contains organic acids, and 
that organic acids in their turn “contain the carboxyl 
group radical (COOH),” which is all the information 
>;dUch9dfed, is not instructive to the average man, and not 
worth the telling to the chemist. Nor even if its con¬ 
struction were to be amended, is any precise information 
to be extracted from the following sentence. “Volatile 
oils , . . consist of two parts : (i) solid stearopton, 
apd (2) liquid oleopton ; all contain decone 
which is a member df the turpene series of hydrocarbons, 
or some polymer, and are obtained by distillation with 
water;” The author appears to be somewhat sceptical 
as to the ldentity of caffeine with theine, and sees in the 
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experiments of Drunton and Cash evidence that the 
substances are isomeric and not identical. He finds 
from observations made on himself that coffee is 
decidedly antidotal to nicotine, whereas tea is not; but 
he admits that this circumstance does not go far towards 
proving the essential dissimilarity of the two alkaloids. 
By nicotine is presumably meant tobacco-smoke, which 
is by no means the same thing. 

Mr. Crole is of opinion that the value of a tea should 
be in direct proportion to the theine it contains. This 
is surely no more true than that the value of a wine 
depends upon its alcoholic strength. Indeed, the author 
admits that what the consumer likes in tea is strength, 
body, and delicacy of flavour, and that he does not 
trouble himself about the theine, of which he has no 
means of estimating the amount. As a matter of fact, 
there is absolutely no connection between the commer¬ 
cial value of tea and the quantity of theine which may 
be present in it. 

The last chapter in the book deals with the thorny 
question of the coolie. The Assam plantations, as well 
as those of Ceylon, have to depend entirely upon im¬ 
ported labour ; but whereas the Ceylon gardens are 
almost wholly worked by Tamil coolies, who are free 
labourers, those in Upper Assam are recruited under 
Government licence, and by means of a system which, 
it is admitted, is attended with much cruelty and de¬ 
ception. There is, in consequence, considerable dis¬ 
affection and much disquietude occasionally on the 
plantations, and the local magistrates are at times 
greatly exercised to settle the ** labour troubleswhich 
now and again break out. Mr, Crole lifts the veil only 
slightly, but it is sufficiently obvious that when disci¬ 
plinary duty is to be done, the planter’s lot, as well as 
that of the coolie, is not altogether a happy one. The 
social life on an Indian tea-garden is, perhaps, not to 
be judged of from a Western standpoint ; but probably 
nothing exactly resembling a Fagua festival in wanton 
licence and depravity was ever seen on a Louisiana 
plantation, even in the best (or worst) of the “good old 
times.” 

In spite of occasional grammatical lapses and faults 
of style, Mr, Crole’s book may be recommended as an 
accurate and fairly impartial account of the present state 
of the tea industry in our East Indian possessions. 


IVILD^FOIVLING. 

A History of Fowling^ hking an A fcount of the m^ny 
Curious Devices by which Wild Birds are or have been 
Captured in Different Parts of the World. By the 
Rev. H. A. Maepherson. 8vo. Pp. liv +511, illustrated. 
(Edinburgh : Douglas, 1897,) 

LTHOUGH the treatise before us can in no way be 
regarded as a scientific work, yet the capture of 
wild birds entails so many accurate observations on the 
habits and mode of life of the quarry, that such a full 
account of all that is known on the subject must of 
necessity throw many interesting side-lights on the 
study of ornithology proper. And no lover of birds will 
fail to find much matter worthy of his attention in Mr, 
Maepherson's handsome and well illustrated volume. 
The author appears to have spared no pains in collecting 
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material for his history, and he has been fortunate in 
finding correspondents in all parts of the world who 
have supplied materials relating to their own particular 
countries which probably could not have been obtained 
from any other sources. Indeed, the work largely 
consists of extracts from the letters and publications 
of such correspondents, the source of which is, however, 
fully acknowledged both in the preface and in the text. 

The work practically has the field to itself, and is long 
likely to remain the standard authority on the subject. 
The number of types of curious instruments for the 
ensnaring of birds Mr. Maepherson has succeeded in 
recording is astonishing, and speaks well for his own 
industry, and the interest that has been taken in the 
subject by his numerous correspondents. Perhaps the 
moat remarkable of all is a snare employed in Borneo 
and Tenasserim for the ensnaring of the lovely Argus 
Pheasant. This bird, as is well known, exhibits a 
peculiar intolerance to the presence of any foreign object 
which interferes with free progress over its favourite 
playground. Taking advantage of this trait, the natives 
fix on the playground a couple of sharp bamboo knives 
tied together in the form of an inverted V, with their 
sharp edges downwards. Finding the knives thus fixed 
on its own particular territory, the Argus endeavours 
to remove them by twisting its neck round one of the 
blades from beneath, and, in the course of its efforts to 
overturn them, eventually manages to cut its own throat. 
In connection with this passage, it may be mentioned 
that the word “Argus” is omitted from the index, 
although it is mentioned under the heading “ Pheasant,” 

Some limitations have necessarily had to be imposed 
on the extent of the subject, which might well have 
included punt-shooting and hawking, if not ordinary 
covert-shooting and driving. For since the author 
includes the blow-pipe and the bow-and-arrow among 
the engines of destruction used in fowling, there is no 
logical reason for the exclusion of the punt-gun and the 
shot-gun. But as treatises on shooting exist by the 
score, while hawking has also numerous works devoted 
to its mysteries, the author seems to have exercised a 
wise discretion in the limits he has laid down. And 
even as it is, the work extends to a very considerable 
bulk, although there are not a few portions where 
considerable abridgement would have been no dis¬ 
advantage. 

The author divides the implements employed in fowl¬ 
ing into four main classes. Firstly, weapons of attack* 
such as (he blow-pipe, the bolas, and the bumerang; 
secondly, the stalking-horse, or some analogous method 
for approaching the game without being seen ; thirdly, 
birdlime ; and fourthly, the various kinds of snares and 
traps, including decoys, nets, gins, &c. Having cursorily 
glanced at the leading types of these, Mr. Maepherson 
next gives a classified list of the birds treated of, and 
then in the text proceeds to dilate upon the particular 
method of capturing the members of each group or 
species. It is in regard to the snaring of the smaller 
birds that condensation might have been advantageously 
resorted to, as numbers of these might perfectly weU 
have been treated en blpc^ instead of having separa^ 
sections devoted to them, which are only too likely tp 
weary the great majority of readers, indeed, from the 
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point of view of the present reviewer, the work would j 
have been doubled in value had it been diminished by 
at least one half in bulk. 

Passing^ by these long chapters devoted to the smaller 
birds, more general interest will be found in the section 
on hawk-catching, as this is a subject on which com¬ 
paratively little is often found in works on hawking ; and 
it is decidedly interesting to know how the captors 
arc themselves taken. We have descriptions of the 
capture of the Peregrine in our own islands, of the 
Gyrfalcon in Iceland, the Shahin in India, and many 
other species in different parts of the world. After full 
descriptions of the capture of swans and geese, several 
very interesting chapters are devoted to the taking of the 
various kinds of ducks, in the course of which driving 
and spearing, snaring, the different types of decoys, and 
clap-nets, receive their full meed of attention. The in¬ 
formation in regard to decoying in Europe may, for the 
most part at any rate, be found in other works, but 
much of that relating to Japan and other Oriental coun¬ 
tries appears to be new to English readers. The 
Japanese arc described as peculiarly dexterous in 
the use of an ingenious collapsible triangular hand- 
net, in which they lake the birds already enticed into 
the pipe of the decoy. They have three favourite 
methods of using this ingenious and handy instrument. 
The first is to spoon the duck into the net as the bird 
is swimming ; the second, to capture the bird as it rises 
from the water in the pipe ; while the third feat is to 
hurl the instrument at a duck flying out of reach, and 
bring it to the ground entangled in the meshes. In the 
course of one of these chapters on duck-catching, the 
shot-gun is for once introduced, in connection with a 
method of attracting the wily birds within range by 
means of a brilliant light and reflector. Another pecu¬ 
liarly Japanese method is to fish for ducks with a hook 
and line. 

Numerous and various are the methods employed for 
trapping and decoying the various kinds of pigeons and 
game-birds, but, interesting as many of them arc, they 
must be passed without notice. The last chapter relates 
to the ostriches and their kindred, in which we have 
accounts of African, Patagonian, and Australian hunt¬ 
ing. Here the author is doubtless right in his state¬ 
ment that the Arabs used to kill ostriches by disguising 
themselves in the skin and feathers of one of these 
birds; but was not the same method in use among the 
Bushmen of the Cape ? 

In the matter of letterpress and illustrations the book 
is for the most part all that can be desired ; and it can 
scarcely fail to claim a wide circle of readers. R. L. 

^ . . . —...jg..- I ■ ■ ■ 

OUR BOOK SHELF. 

Lifr Hhtmies of American Insects. By C. M, Weed, 
Professor cA Zoology and Entomology, New 
Hampshire CdUegre. Pp. xu + rf%. Woodcuts. (New 
yotlc: The Macmillan Co. London: Macmillan and 
Co., Ltd., 1897.) 

isyfc OpMiibd this book wit^ lively expectations of some- 
t&inf good. Though there has been cotisiderable activity 
American ehtomologists during the last ten years, 
pur UiOerljedge of the lUir hiatorips of American insects 
rasiiU vOty dmfoctive, and there is urgent need of more 
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labourers, especially of such as bend their minds to the 
solution of really important questions. Not only the 
title of the book, but the printing and the figures are 
attractive, and we began the first chapter with high hopes, 
only to draw a blank. The author had nothing particular 
to say about Belostoma. Chauliodes came next—nothing 
of the slightest importance here. Then came the tiger- 
beetles and their larvse—again nothing new. The rest 
of the book is of the same slight texture. Nothing is 
worked out with any completeness ; y/t have merely 
scraps of information, mostly from printed sources. The 
author’s use of books is uncritical. Thus Dr. Le Conte 
is quoted for the explanation of the leaping of the click- 
beetle, and Prof. Comstock for the description of the 
sonorous file of the cricket, though these autnors did not 
discover the facts for which they are cited. Let us hope 
that Prof. Weed or some one else will before long give 
us a book which is really entitled to bear the name of 
** Life Histories of American Insects,” L. C. M. 

TAe Rontren Rays in Medical Work. By David Walsh, 

M.D. With an introductory section by J. E. Greenhill. 

Pp. X -H 144. (London ; Bailli&re, Tindall, and Cox, 

1897.) 

This book, as is intended, will be of interest chiefly to 
the medical profession. The introductory part, which 
deals briefly though clearly with the practical and 
physical side of the subject, will also be found useful 
by those who desire to employ X-rays for other purposes. 

The book is methodically arranged, well got up, and 
is illustrated with a large number of remarkable and 
excellent specimens of x-ray photography, mostly of 
anatomical interest. 

Altogether it contains good evidence of the real ^'alue 
of X-rays in practical surgery and medicine, especially 
the former, and of'the rapid progress that their employ¬ 
ment has made in their application to these important 
fields. 

It is interesting to note that while the author is fully 
cognisant of the powerful effects that X-rays under 
certain circumstances may produce upon the skins of 
particular individuals, he is satisfied that, so far as present 
experience goes, they have no particular action upon 
micro-organisms. 

The introduction is somewhat misleading where it 
states, on p. 33, that the action of the induction coil 
depends upon the fact discovered by Faraday, that an 
electrified body is capable of inducing a similar condition 
in an unelectrified body lying within the sphere of its 
influence. It was electro-magnetic, and not electro¬ 
static induction which Faraday discovered, and it is 
owing to the former, and not to the latter phenomenon 
that the induction coil is possible. Again, there is 
another slip on p. 26, where it is mentioned that kathode 
rays can be reflected, refracted, polarised, and deflected 
by a magnet just as ordinary light. Kathode rays, of 
coiri^e, have never been refracted or polarised, and 
ordinary light is not deflected by a magnet. 

Ain Food and Exercises; an Essay on tke Predisposing 

Causes of Disease. By A. Rabagliati, M.A., M.D., 

F.R.CS.Ed. Pp. xvi + 230. (London : Bailli^re, 

Tindall, and Cox.) 

The book under review is an amplification of papers 
bomributed to the Scalpel during the year 1896. The 
main proposition elucidated in the essay may, in the 
words of the author, be said to be this : “ that there are 
tluee predisposing causes of disease, as there are, con¬ 
versely, three chief predis^sing causes of health, and 

e t these are air, ana exercises.” In the course of 

essay, the writer gives his opinion on the subject of 
heredity^ which, he thinks, ‘‘ counts for very little as a 
predisposing cause of disease and of health, among 
adults at least, if not even among persons who have 
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|»^si^d tbe tender years of early childhood/^ Heredity 
is' ittdeed spoken of somewhat contemptuously in the 
book, and, bracketed with germs, is described as a 
^fetish, blindly and supcrstitiousJy is it invok^^’ 
In the opinion of the author, dve per cent, would be a 
fairer estimate for the hereditary diseases incident to 
adult humanity than even ten—an estimate previously 
conceded in the course of the argument. The book is 
not written for the practitioner, by whom, in fact, many 
of the opinions and views of the author might be 
<hallen|[ed, but for the lay^ man and woman, who will 
And in it many hints as to the diet and physical exercise 
-of the body, which may bo calculated to make easier the 
task of keeping the body in a state of health. Being 
intended for the perusal of the non-professional reader, 
the work throughout is written in a style which will be 
•easily understood by all. 

Mltinentary Drawing : a Series of Practical Papers for 
Beginners. Written and illustrated by Elisabeth 
Moore Hallowell. Pp. 54. (London : Macmillan and 
Co., Ltd., 1897,) 

'.At Arst sight the scope of this small book does not seem 
to fall within the area covered by the columns of Nature, 
4he series of papers of which the work is composed 
• having originally been written for the Art Amateur^ “to 
4five to beginners in drawing a simple explamition of 
aome matters usually considered too elementary for text¬ 
books i yet it will be owned by all that a knowledge of 
drawing is, if not absolutely necessary, very useful to the 
student of science in whatsoever branch he may be 
•engaged, and thus a brief notice of the volume may not 
be out of place here. The book, although written in easy 
Janguage, is not intended for very young readers, but “for 
those who are able to follow from one lesson to another, 
up to the point where the present volume ends and the 
.general text-book begins/' It will, we should think, 
be found very acceptable to many who have not had the 
advantage of early training in art* but who wish to ^ain 
some idea of its principles ; and especially useful will it 
be to those to whom attendance at a drawing class is 
impracticable. A careful student of this unpretentious 
wolume will be in posse*5sion of some very useful hints, 
and will have acc^uired knowledge which wilt stand him 
in good stead in his after studies. 

BotaniscAes Bilderbuch fiir fung und AH. By Franz 
Bley. Part i. With explanatory text by H. Berdrow. 
Pp. 96. Plates 24. (Berlin : Gustav Schmidt, 1897.) 

The best way to obtain a knowledge of common flowers 
is to go into the woods and meadows with an outdoor 
botanist. Unfortunately, a naturalist cannot always be | 
found able and willing to impart the required infor¬ 
mation, and the most satisfactory substitute in such cases 
is a collection of coloured pktures (uncoloured pictures 
are useless for purposes of identifleation) of flowering 
lants commonly seen. We have several works of^this 
ind in our own language, a very good one being Mr. 
J&dward Step's “Wayside and Woodland Blossoms.”^ 
The volume before us is similar in character, though not 
so handy in size as Mr. Step’s. There are 216 coloured 
.figures of plants on twenty-four plates, and brief de¬ 
scriptions of each species represented. The spedes^ 
described and illustrated are tnose which flower m the 
first half of the year, and they are arranged according to 
the succession of the months. Another volume will be 
Mblished for flowers of the second half-year. The 
igures are mostly very good, and the text has been 
designed to interest the reader in plant life and functions. 
The plant-lore referred to in the oescriptions of many of 
^ecies will assist, in popularising the book and 
making it acceptable to young students of botany in 
•Gertmany. 
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LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he ututet take 
to returny or to correspond with the writers oL rejected 
manuscripfs intended for this or any other part of Naturr, 
No notice is taken of anonymous commumcaiions\\ 

The Volcanic Condition of StromboH. 

In view of the fact that all published accounts of Stromboli, 
according to the rtsumS given by Bcrgeat (“Dcr StromboH/’ 
A. Bcrgeat, H abi U tat ion sch rift, MUnchen, 1S96), have agre^ 
in describing the volcano as being explosively active, there may 
some interest attach to a statement of the present condition of 
affairs, as seen by Prof. H. F. Keid, of Johns Hopkins Univer¬ 
sity, and the writer, on October 27 and 28 of the present year. 
The westernmost of the four small craters described by Bergeat 
was not observed at all, the next two were discharging rather 
copious volumes of vapour, and the easternmost, or “old,” 
crater was giving out a very little steam from its bottom. The 
most steam was issuing from cracks in the eastern rim of the 
“ old’* crater, especially from one at the north-casteni or sea¬ 
ward comer of the rim. Much steam was issuing from the 
southern rim overhanging the second and third craters and the 
ridge leading from it to Die main mountain mass. Nothing in 
the nature of an eruption was taking place, and it was evident 
that the craters had been in this condition for some time. Later 
inquiry at Lipari elicited (he information from Bartolo Nicotera, 
the guide, that there had been no eruption on Stromboli for 
about a year. The high ridge over the crater, known as the 
Cima, showed steam issuing uom along its summit, more than 
200 metres abo^e the crater. E. O, Hovey. 

Naples, November 26, 


The Colours of Flowers Blooming Out of Season. 

I HARDLY think it probable that you will be able to spare 
your valuable space tor my communication ; nevertheless, 1 
venture to send you the following observations on the tendency 
of flowers to revert in colour when blooming out of season. We 
have had little frost here, and many flowers which are ordinarily 
out of bloom at this season still persist. The changes, however, 
in their normal colours are in some cases very remarkable. The 
red cactus dahlias are blooming almost orange, the outer florets 
being oAen nearly yellow. These dahlias are also, in many cases, 
showing a tendency to revert to the single form. A species of 
tfopeolum, normally vivid scarlet, is blooming in a cool green¬ 
house, where air is kept on, and has in some cases reverted 
almost to clear yellow ; a streak of red down the centre of the 
petal being the only remains of its normal colour. In both ihu 
above cases I note that the ed^es of the petals are the first to 
change. A species of myosotis* ordinarily of a deep and Very 
vivid blue, is flowering now a clear rosy pink, without the least 
tinge of blue. The flowers are well opened and normal in site. 
Lastly, a pure white phlox of dwarf habit shows a tendency to 
revert in some of its blooms, though not in all, to a greenij^ 
yellow hue. Such cases are probably commem ; but it is with 
the feeling that they may point to climatic conditions as ivr 
fluencing the coloration of flowers, and as having, possibly, 
borne Riaige part id the gradual evolution of their respective 
tints, that I venture to record them. E. Hughrs Oibb, ■ 
The Manor House, Tarrant Gunville, 

Biandfoid, November 20. 


A Roae-Coloured Rainbow. 

On page 263 of Lord Tennyson’s “ Memoirs ” there is mention 
of a red rainbow “ seen at sunset in i&8s. As rt was cohsideffad 
noteworthy by Sir Norman Lockyer, and was the first he bad 
heard of* it may be of Interest respecttiiff sunset phenomena 
near Hayward^ Heath,>n June 29 qf this year, at sunset tjtw 
was a rainbow entirely of a clear rose-pink against heavy Mrgi 
clouds over half the sky, and facing a deep jgoldeh m a 

CUdtr sky. R waa a tMttfiwt avch* and UstM seme 
Just for a I saw a itreak of pefie lea-irimn in 

of the foae coldtir/ S. EacHARr/ * 

HoIyCfw HcMfnei Haywaird V 4 
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Critical Temperature of Water. 

In answer to Mr. Martin’s letter in your last issue (p. 8o), 
Caillelet and Colardeau found the critical temperature of water 
to be 365'’ C., the corresponding pressure hejijg 200 '$ atmos. 
An account of their orpcrimenta is given in.Vr^Bton’$ “ Theory 
of Heat,” p. 384. S. <;jBp<JHEQAN. 

Dublin, November 29. , " . 


SPECTRUM OF A METEORf^^ 

T he photographs of the spectra of the stars(^aken at 
the Harvard College Observatory as..^art of the 
Henry Draper MomoriaT differ in two respects frpm 
those ordinarily taken elsewhere. Instead of using a 
spectroscope with a slit, in which but one star is photo¬ 
graphed at a time, a large prism is placed over the 
object-glass of the telescope, and thus spectra of all the 
bright stars in the field of view are obtained. The 
number of stars photographed simultaneously is still 
further increased oy substituting for the object-glass a 

f jortrait lens like that used by photographers, only 
arger. Tlie field of view is in this way increased from 
two degrees square to ten degrees sauare, and a photo¬ 
graph IS obtained of the spectra of all the brighter stars 
m this large region. Many thousand plates, covering 
the entire sky, have been taken in tnis way at the 
Cambridge and Arequipa Stations of this Observatory. 
All have been examined by Mrs. Fleming, and, as a 
result, numerous remarkable objects have been dis¬ 
covered. One of the latest is the spectrum of a meteor 
which has thus been photographeo for the first time. 
Since it is impossible to foresee when the bright meteors 
will appear, or what path they will follow, a photograph will 
be obtained only when one happens to cross the field 
of the telescope. A number of trails of meteors have 
been obtained, both here and elsewhere, when charts of the 
stars were photographed, no prism being used. When 
the prism was in place no meteor bright enough to leave 
a noticeable trail has heretofore been photographed on 
the many thousand plates examined. At about 11 p.m. 
on June 18, 1897, however, when the 8-inch Bache 
telescope at Arequipa was directed towards the con¬ 
stellation Telescopium, a bright meteor appeared in 
right ascension i8h. r9in., declination -47'^ 10', and 
passed out of the field at right ascension i8h. 29m., 
declination -50° 30'. The spectrum consists of six 
bright lines whose intensity varies in different portions 
of the photograph, thereby showing that the light of the 
meteor changed as its image passed across the plate. 
The approximate wave-lengths of these lines are 39J4, 
4121, 4195, 4344, 4636, and 4857, and their intensities 
are estimated as 40,100, a, 13, 10, and 10, respectively. 
The first, second, fourth, and sixth of these lines are 
probably identical with the hydrogen lines He, Hd, Hy, 
and HA whose wave-lengths are 3970, 4101, 4341. and 
4862. The fifth line is probably identical with the band 
at wave-length 4633, present ih spectra of stars of the 
fifth t)^ and forming the distinctive feature of the third 
class of these stars. The third line, which is barely 
visible, Is perhaiM identical with the band at wave-length 
4aoQ, coQUuafld in these stars {Astron, Nmk, 127, p. 1). 

It will be noticed that pf the four hydrogen lines in 
the fpeetnim of the meteoTt HA is the most intense. 
This IS idso the case in the^ spectrum of « Ceti and of 
nwiby other variable stars of long period. In some 
varntdes, of long Iicriod HA and Hy are equally intense, 
while Ip Others Hy is the more intense. In soOie stars of 
the firsi type in which the hy^lro^n lines are bright, 
Im y Casaidpe^} the line is much more intense in 
wpWbgri^ic spectra man any of the other ]ines< 

are^ neariy eqtmUy These 

t, 'OfawWwy.' ' No. «o. 
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results show iin important resemblance between meteors. 
I and stars having bright lines in their spfectra, and may 
. aid in determining the conditions of temperature and 
I pressure in these bodies. Since bright meteors some- 
; times appear during the November meteoric shower, a 
: special effort will be made to obtain photographs of 
them, both trails and spectra, on November 13. 

November 8 . Edwakd C. Pickering. 


; GEOLOGY AND SAN/TAEV 'SCIENCE. 

address recently delivered by Mr. W. Whitaker,, 
j ^ F.IR.S., hefdre Section iii. bf the Congress of the 
; Sanitary Institute'(ybwrw/i/ 0/ ike Sanitary Institutey vol, 
jxviii.y i^7» pP- 3*^4-316), touches upon several matters 
jof special interest at the present time. Section iii. 
deals with chemistry, meteorology, and geology, and 
Mt. Whitaker chose for his subject ‘‘Water,’’ as being 
appi^opriate for such a triple alliance. Most important 
jis his' suggestion “that round each work for the public 
.supply of water a certain tract of the water-bearing bed 
should be saved from the assaults of surface-contamina¬ 
tion.” The address was delivered before the Maidstone 
epidemic had occurred, but reference is made to it in a 
postcript, and no stronger support for Mr. Whitaker’s 
proposal could have been given. He rightly observes 
that “ we are yet without much information as to how 
far pollution may be able to reach along an underground 
course,” bfit “it is here that geology comes in, for the 
nature of the surroundings of waterworks must be taken 
into account, often for some distance and to some depth,” 
From a sanitary point of view the mapping of all the 
surface deposits on the six-inch scale by the Geological 
Survey is referred to as most necessary. A great deal 
has been done, but very much more remains to be done ; 
and, as Mr, Whitaker observes, “a survey of the drifts in. 
the London area on the six-inch scale is greatly needed.” 

i( is a serious matter when sewage-farms and ceme¬ 
teries are placed on porous strata, which are perhaps in 
adjacent tracts utilised for their supply of water ; and yet,, 
as Mr. Whitaker remarks, “ sewage-farms and cemeteries 
must exist, until some other methods of disposing of 
waste, material are not only found out, but are generally 
adopted.” 

Clearly there is need for greater control over the sites 
chosen for any of the purposes mentioned, and public 
sources of water-supply must be carefully safeguarded. 
Tiie question of federation in the matter of water-supply^ 
in many localities is one to which attention is drawn, and 
this also is becoming urgent. 


NOTES. 

The French Government, through its Embassy in London,, 
has 'pre^fented to Sir Archibald Geikie a handsome vase of 
porcelain in recognition of the services rendered by hinv 
to the Geological Survey of France. 

We are pleased to hear of the foundation of the Zoological 
Society of Western Australia, with the object of establishing a 
Zoolo^l^al Garden at South Perth in tlial colony. Mr. £. A. 
$ouef has been appointed director of the new institution. 

It ijt announced that the Council of the Iron and Steel 
Institute kaye accepted on invitation from the Association of 
Swedish, Ironmasters to hold the autumn meeting of the 
Insdtttto. riepct year at Stockholm. The meeting will be held 
in August, and, in view of the large quantities of Swedish iron 
and ores consumed in this country, there is no doubt that it will 
prove ^a* popular meeting. Previous autumn meetings of 
the Instkitte have been held at Belgium, France, Germany,. 
Austrie'^Hungoryv Sfwin, and the United States. 
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A BUST of Paiteur was unveiled at Melun on Monday as a 
tnemorial of his invectigations on ant!*anthrax serum. 

The death is announced of Dr. Harrison Allen, Emeritus 
Professor of Comparative Anatomy in the University of 
Pennsylvania. 

The Allahabad Pianear Mail states that the Rontgen rays 
are proving of the greatest assistance in dealing with the gun* 
shot wounds among the troops engaged on the frontier. 

The Bradshaw lecture, in connection with the Royal College 
of Surgeons. England, will be delivered on Wednesday, 
December 8, by Mr. Alfred Willett, who will take as his 
subject the “ Correction of certain deformities by operative 
measures upon bones.’* ' 

Tub New York Zoological Society is making headway in its 
undertaking to convert a portion of South Bronx Park into the 
largest zoological garden in the world. It has the right to use 
the ground ; it has the plans for the chief structures to be 
erected ; it has part of the money; and it believes that the , 
publtc*spirite<l citizens of New York will contribute the re¬ 
mainder of the funds necessary. In the second number of the 
new bulletin issued by the Society, we read : The Society does 
not propose that any feature of its work shall be |>crformed on a 
small r^r clieap scale. The Greater New York should not plan 
a mere menagerie on the matchless site set aside as ft Zoological 
Park. The Society is carefully studying in this country and 
abroad what constitutes an ideal vivarium, and it proposes to 
build one worthy of a great city, or none ! ” As already an¬ 
nounced, the City of New York will provide 125,000 dollars to 
meet the cost of preparing South Bronx Park for the reception of 
the Society's costly buildings and collections, and making them 
accessible to the public, as soon as the Society's improvement 
fund reaches loo,ooo dollars. 

At the Royal Geographical Society on December 6, 
Lieutenant Peary will give an account of his Arctic work. On 
Deceml>er 13, Colonel H. W. Feilden will read a paper on recent 
visits by Mr. I^earson and himself to the Barents and Kara Seas 
and Novaya Zemlya. Mr. F. G. Jackson and Mr, Arnold Pike 
will also speak of their observations on the open Polar Sea of 
the past summer. On Friday, January 7, and Monday, January 
10, at 4 p.m., two Lectures to Young People will be given by 
Dr. H. R. Mill j the subject being: “ A Geographical Holiday 
through Forest. Prairie and Mountain.” Th® lectures will be 
illustrated l>y many photographic lantern slides. 

It is proposed to erect a ntonument of grey granite, twenty- 
three feet high, over the grave of Baron von Mueller in St. 
Kilda Cemetery, and donations are invited for that purpose by 
the late investigator's executors. Botanists will be pleas^ to 
know that the Baron’s supplemental volume of the “ Flora 
Australiensis,’’ upon which he had worked for years and was 
preparing for the press at the time of his death, together with 
two volumes on his administration as Director of the Botanical 
Gardens, embracing a biography and complete bibliography of 
his writings, are to be published. His executors will feel 
favoured by the loan of any of his letters, or the communication 
of incidents in the Baron’s life which his friends deem to be 
worthy of notice in his biography. Subscriptions for the monu¬ 
ment, or material for the biography, should be sent to the Rev. 
W. Potter, “ Vonmueller,” Arnold Street, South Yarra, Vic¬ 
toria. 

The annual dinner of the Institution of Electrical Engineers 
was held on Wednesday in last week, and was attended by 
more than two hundred members and friends, In proposing 
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the toast of *^The Scientific Societies," Prof. Ayrton compared 
the conditions of physical research thirty years ago with the 
laboratories of to-day* Lord Kelvin responded on behalf of 
the Royal Society, and pointed out the assistance given by that 
scientific Society to the advancement of natural knowledge. 
Sir J. Wolfe Barry replied for the Institution of Civil Engineers, 
and Sir James Crichton Browne on behalf of the Royal Insti¬ 
tution. Prof. S. P. Thompson propose the toast of **Our 
Guests,” and the Marquis of Tweeddale and Dr. Collins (Chair¬ 
man of the London County Council) replied to it. Sir Courtenay 
Boyle, in proposing the toast of **The Institution of Electrical 
Engineers,” mentioned that the Board of Trade had already 
made 256 provisioital orders for electric lighting : he hoped that 
electric traction would soon develop in this country. The Presi¬ 
dent, Sir Henry Mance, replied to the toast, and gave a brief 
survey of the work of the Institution. 

The autumn meeting of the U.S. National Academy of Science 
was recently held at Boston. Miss Alice Bates Gould, daughter 
of the late Prof. B. A. («ould, who was one of the founders of 
the Academy, presented the sum of twenty thoUssand dollars, to 
be known as the Gould Memorial Fund, the income to be used 
for astronomical and mathematical purposes.—^The Academy 
visited the JefierBonian Lal^oratory at Harvard, by invitation of 
Prof. John Trowbridge of the Scientific School. Prot. Trowbridge 
exhibited his new X-ray machine. It has a voltage of 1,200,000, 
and with it are used 10,000 cells and 60 condensers. The 
condensers are charged in parallel and discharged in series by a 
movable framework. The spark is 48 inches long.—On the last 
day of the meeting, Prof. O. C. Marsh made a further contribu¬ 
tion to the subject of the Jurassic formation of the Atlantic 
coast, which he has been investigating for several years. Prof, 
A. E. Merrill described the effects of tropical seas upon certain 
animals. Prof. Charles R. Cross explained experiments made 
by him on the wave siren for determining the pitch of musical 
sounds. Prof, Seth C. Chandler made a further contributio n 
on the motion of the earth’s pole. His experiments, con¬ 
tinued for many years, warrant the statement that the area 
traversed by the pole does not exceed twenty feet in radius. He 
exhibited charts showing the varying position of the pole for 
seven years. Major J, W. Powell presented an hypothesis to 
account for movements in the crust of the earth.-—After the 
ailjournment of the meeting, members of the Academy visited 
the Harvard Observatory under the charge of Prof. Edward C. 
Pickering, and examined the apparatus and the collection of 
nearly 200,000 photographs of the heavens which have been 
made during a period of several years. —The spring meeting of 
the Academy will be held at Washington on April 19, 1898. 

The reporU issued by the Meteorological Office on Saturday 
last showed that an abrupt change of the conditions of high 
barometric pressure, which liad prevailed more or less per¬ 
sistently for some lime past, was uking place ; the wind had 
become more generally south-westerly, and a rise of more than 
20* bad takf*n place in the tenqjerature, in parts of England, 
since the previous day. The fall of the barometer was very 
rapid, and by Sunday the whole type of weather had thoroughly 
changed; a large and important cyclonic disturbance had 
arrived from the Atlantic, and the centre of the storm on Sunday 
morning lay over the north of Scotland. South-westerly and 
westerly gales were blowing in most parts of dur islands during 
Sunday, and the barometer near the centre of the storm was 
becoming still lower as the disturbance advanced. By 8h. 
on Monday the centre had travelled in a soath-eos^trly direction 
across the North Sea to Denmark, causing terrific seas and 
Boitherly gales on xmt eastern and south-eaetern epftsts, The 
tmosual track followed l^tbe storm was probably owing to the 
barrier offered by the reUttvaly hqfbev batometrlc area extend* 
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Ing oir«r ScAndiiutm, white its fury was augmented by an area 
of high barometric pressure advancing in the rear of the storm, 
from the Atlantic, and thus increasing the steepness of the 
barometric gradients over our islands. Much damage has been 
wrought on our coasts by the violence of both the wind and sea, 
and now that the high barometric area has been displaced from 
over this country, further atmospheric disturbances are likely 
soon to reach us from the westward. 

An example of the reticulated python ( Python reticuiaim)^ 
the largest snake that has been in the Zoological Society's 
reptile-house for many years, and, so far as is known, the largest 
that has ever been there, died in the Gardens on November 14 
last. It measured just over 20 feet in length. This snake was 
obtained in Malacca, and presented to the Society by Dr. 
Hampshire on August 29, 1876, and had, therefore, lived rather 
more than twenty years in this country. During this period it 
has been fed principally with ducks, of which it sometimes 
swallowed four or five at one meal. Its food was offered to it 
once a week, but it sometimes refused to eat for a month 
together. The specimen will be mounted for the Tring Museum. 
The largest snake now^emaining alive in the Zoological Society’s 
collection is a female Indian python {Python molurm\ which 
measures about 18 feet in length. It was obtained by purchase 
in October 1889. 

Thb forthcoming annual report to the U.S. Congress of the 
Secretary of the Interior (Mr. Cornelius N. Bliss), contains much 
interesting information and many valuable suggestions iit renard 
to Alaska, for which territory a government is contemplated 
adapted to its rapid development. In the report of the Governor 
of the territory, Mr. John G. Brady gives a summary of 
events which have transpired there during the last thirty years. 
He attaches great importance to the introduction of the rein¬ 
deer by the Government as an important step in the solution 
of problems of food supply and transportation. A journey of 
over 2000 miles, taken with reindeer last winter by the Super¬ 
intendent of the Government Reindeer Station and two Lapps, 
shows how well adapted this animal is to the necessities of the 
people there. It has this great advantage over dogs, that it 
can feed on the moss which grows everywhere, whereas food 
has to be transported for the dogs. The report states that, 
with care, grasses and other staple crops can be cultivated. 
The whole coast of Alaska, including the islands clear to the 
eastern end of Kadiak Island, U covered with timber of great 
value. Statistics regarding pelagic scaling are given, and the 
branding of fill female pups is commended. 

A wiNTjtK weather record from the Klondike region is given 
by Mr* £. W. Nelson in the Naiional Gtographic Magazine 
(November). The record was obtained in the autumn and 
winter of the years x880-81, at a fur-trading station on the 
Upper Yukon, not far from Dawson City. It covers the 
period from the early autumn to the opening of navigation on 
the Upper Yukon in spring, and is of peculiar interest at 
present, as showing some of the meteorological conditions in 
the area which is now attracting world-wide attention. The 
Yukon froze over on November 2, and was covered with a 
practically unbroken sheet of ice for more than six months. 
The temperature sank steadily from the end of October, and 
in December the lowest temperature, - 67* Fohr., was noted 
llte West umperatures reached in January, February, and 
Mjsroh were *4X^ and -43'’ respectively. In the last- 
fUMned month the effect of the returning sun became evident, 
the Wtttst (8^*) being oUained during that month. 

Not untU the middle of lday« however, did the ioe start on 
the kivei; nod it was some weeks before the river was hee 
eom^ to permit nevigation. 
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,, In the Engineer of November 19 there U an article upon the 
measurement of the velocity and pressure of the wind, with 
ilfustrations of the various parts of Dines* pressure tube ane¬ 
mometer and of its records. Some years ago the Royal 
Meteorological Society appointed a committee to consider the 
subject of wind force, of which Mr. W. H. Dines was a mentber j 
he took great interest in the subject and carried out an 
exhaustive series of experiments, the chief expense of which was 
borne by the Meteorological Council, who were fully aware of 
the importance of the subject. The experiments modified to 
a considerable extent the values of the results obtained by the 
principal anemometers then in use, viz. the Robinson cup 
anemometer and the pressure-plate anemometer, and ultimately 
led to the invention by Mr. Dines of the instrument which bears 
his name. It consists of two independent parts, the head, with 
vane, which is exposed to the wind, and the recording apparatus, 
which may be put in any convenient, .sheltered place, at a con¬ 
siderable distance away. These two parts are connected by 
means of flexible metal tubes, and the arrangement obviates the 
great difficulty experienced where a mechanical connection has to 
be maintained between them, as in the case of the two instru¬ 
ments above mentioned, which can never be placed far above a 
building. The Dines* instrument possesses many advantages 
over the cup and pressure-plate anemometers, and is much 
cheaper, while its records combine the characteristic features of 
both. It is now in action at many stations both in this country 
and abroad, and will, no doubt, throw considerable light on 
questions about whifA there has hitherto been much uncertainty. 

The last number of the Annaks de V 2 nsiitut Pasteur contains 
the report for the past year of the work carried out at the Station 
PalSteur de Tiflis. No less than 242 persons of very diverse 
nationalities received the antirabic treatment; 5 were Persians, 
4 Greeks, 32 Armenians, 5 Tartars, 20 Germans, xto Russians, 
&c. Bites from dogs were principally recorded ; but there were 
also 6 from horses, 2 from cats, and 1 from a donkey. The 
mortality, os estimated according to the Pasteur method, only 
amounted to 0*45 per cent. An extremely remarkable case is 
specially recorded, in which a station-master was treated for 
hysteria, he having no recollection of ever having been bitten by 
any animal whatever. On being, however, repeatedly pressed, he 
recalled having been bitten, a year and seven months previously, 
by a dog in the chest. The characteristic symptoms of rabies 
soon declared themselves; the patient was not, however, 
treated for hydrophobia, and he died. Subsequent inoculations 
proved that he had succumbed to undoubted rabies. So pro¬ 
longed a period of incubation for hydrophobia is, we believe, 
unknown. Experiments were conducted at the station to 
determine the action of Rontgen rays on the virulence of rabid 
marrows, and it was found that the virulence was diminished 
slightly by considerable exposure to these rays. Researches 
weire' also carried out to ascertain how long rabid marrows can 
be preserved in glycerine and water without losing their virulence, 
and the period, Dr. Frantcius tells us, is a longer one than Roux, 
Nocard, and other investigators have thought. 

.The so-called canning industry has made such vast stride^ all 
.over the world, and notably in America, that it is not surprising 
that this method of preserving foods should form the subject of 
inquiry at the hands of the bacteriologist. When w*e learn that 
in Bahimore alone 1,250,000 bushels of oysters are annually 
canned, and that the United States is responsible for 120,000,000 
<»ns of tomatoes, and of other articles, such as fish of various 
icindsi and fruits, &c., in similarly Urge numbers, it is remark- 
al^ that Messfi. FrescoU's and Underwood’s paper, Micro- 
organlsiiis and steriBsing processes in the canning industry,” 
poblkdied la the T^knrAegy Qm^erly^ should be the first con- 
trlbniloa to so important a subject. These gentlemen have 
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specially studied the bacterial flora of canned clams and lobstjsrs 
which iuve broken down, or, in other words, been inaperfect)y 
preserved. In every case where ** spoiling " had occurred, bacteria 
were present in large numbers, whilst in no instance were any 
KSiscOvered in sound cans. Sometimes only a single variety, or 
a pure culture of a particular microbe, was found in unsound 
•cans, but usually the latter contained a mixture of several 
apples. Nine different bacteria were, selected and isolated for 
subsequent study, both as regards their macroscopic and micro¬ 
scopic appearances; two of these were cocci, the remainder^ 
bacilli forms. These bacteria were afterwards inoculated into 
the contents of sound cans, with the result that the latter in¬ 
variably decomposed, whilst experiments were also made to 
test the method of applying heat Co canned articles which would 
snost effectually destroy the chances of these micro-organisms 
mirviving and spoiling the contents. An account of the 
numerous experiments carried out by the authors on this highly 
important commercial side of the inquiry will be published 
Plater; meanwhile their Investigations go to show that, given a 
proper control of the temperature, it is possible to preserve 
clams and lobsters with absolute certainty, and in a more perfect 
condition than has hitherto been possible. 

The Journai de Physique for November contains a specially 
good collection of abstracts of physical papers, in addition to 
an important paper by M. Gerrit Bakker, on the thermodynamic 
properties of liquids with simple molecules, and a note by M. 
J. Schurr, on electric resistance and self-induction. 

From Mr. F. W, Frankland, of New York, we have received 
teveral papers on the “ Theory of Discrete Manifolds,*’ dealing 
vrith the postulates of Euclidian geometry and their hypothetical 
counter-propositions, spocccurvaiure, and the geometric axioms. 
Almost concurrently with these essays, Signor G, Veronese gives 
n the dei Lincei a disquisition on the postulate of con¬ 
tinuity, in which he arrives at certain conclusions contrary to the 
views of Schbnflies. 

Some ten years ago, Weber discovered that a heated body 
•begins to emit visible radiations at a lower temperature than 
that at which it exhibits the well-known glow of red heat. 
This ** grey-glow,*' as it has been termed, has been investigated 
from a physiological standpoint by Herr O. Lummer {Jnna/tn 
der Physih und Ck 4 mk^ 62). According to the author's theory 
the observed appearances are due to the different susceptibilities 
of the rods and cones of the retina to light of varying intensity, 
the grey-glow being perceptible only to the rods, while the red- 
glow stimulates the cones. It is proposed to make observations 
of the lowest temperature at which luminosity occurs. Herr 
Lummer expresses the view that this temperature depends in 
some degree on the area of retinal surface exposed to the 
radiations. 

From a series of investigations on the temperature-coeffi¬ 
cient of the potential of the calomel electrode {Proceedings of 
,tht American Academy ^ Arts and Seierues^ xxxiii. No. i), 
Mr. Theodore William Richards draws the following conclu¬ 
sions : (a) The temperalure-coefl^cient incre^s with the dUu* 
tion of the electrolyte ; {h) the kation of the electrode influences 
the result by affecting the degree of dissociation of the chloride in 
solution ; (f) both of these effects may be approximately computed 
-by a simple logarithmic formula bas^ upon Nernst's hypothesis; 
id) the accuracy of the results U, however, affected by at least 
one important modifying inffuence, the ** catalytic " decomposi¬ 
tion of mercurous chloride into mercuric chloride and mercury; 
,(tf) this side reaction is responsible for the slight inconstancy of 
the normal calomel electrode; {/) the “ decinormal electrode ” 
is much more uniform in its b^viour than the normal, and 
Aenoe fmr some purposes might be a more usefhl means of 
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measuring potential differences; Cf) hydrochloric acid and 
ammonic chloride are anomalous in their behaviour. 

Among recent contributions to systematic botany are North 
American Lemnacece," by Mr. R. C. H. Thompson, all four 
genera which comprise the order being represented ; and 
“ Contributions to the Flora of Queensland," by Mr. F. M. 
Bailey, in which two new species of Nepenthes are described 
and figured. 

The Botanical Gazette states that another botanical journal 
has entered the held as a popular magaxine in America. The 
Asa Gray Bulletin has ceased to be the organ of the Agassiz 
Association, and has entered upon a larger held. It will in 
future be published monthly, at Washington, D.C. 

The last issue (Appendix 1 ., 1898) of the Kew Bulletin of 
Miscellaneous Information consists of a list of seeds of hardy 
herbaceous plants, and of trees and shrubs (mostly ripened at 
Kew during 1897), availal)le for exchange with colonial, Indian, 
and foreign botanic gardens, as well os with regular corre¬ 
spondents of Kew. 

Two useful publications recently received from the U*S. 
Department of Agriculture (Division of Vegetable Physiology 
and Pathology) are “The Bermuda Lily Disease," by Mr. 
A. F, Woods, attributed by the author to a variety of causes, 
chiefly negligent horticulture ; and “ Notes on the Grasses and 
Forage Plants of Iowa, Nebraska, and Colorado," by Prof. 
L. H. Pammel, illustrated by a number of excellent woodcuts. 
Dr. E. F. Smith sends us a reprint from the Centralblatt fur 
Bakteriohgie^ Parasitenkunde^ %md Infektionskrankheiten (in 
English), on Pseudomonas campestrisy the cause of a brown rot 
in crucifenous plants caused by a Schizomycetc, hitherto known 
as Bacillus campesiris. Having only a single long polar flagel¬ 
lum, the author regards it as belonging to Migula’s genus 
Pseudomonas, The life-history and effects of the parasite are 
described in detail. 

The second edition of a series of “ Laboratory Tables for 
Qualitative Analysis," drawn up by the demonstrators in chem¬ 
istry of the Owens College, Manchester, has been published by 
Mr. J. E. Cornish. The tables show in a systematic way, how 
the student should proceed to examine a Solid substance, to make 
a preliminary examination for acids, to examine acid mixtures, 
or make a preliminary examination of an organic substance. 
Following these instructions are tables for the various groups 
of metals. Each schedule or table occupies one sheet (except 
the two first tables, which cover two sheets each). The tables 
are thus handy for use in chemical laboratories where simple 
analysis has to be carried on, though the demonstrators them¬ 
selves would often prefer to give the laboratary work a more 
educational value if they were at liberty to do so, or if txsofi 
enough was allowed them. Where a course of qualitative 
analysis is a part of the curriculum, and the demonstrator has 
thirty or forty students to look after, the tables should be found 
useful, for they will save the student from worrying hU instructor 
with unnecessary questions, ^ 

The additions to the Zoological Society*s Gardens during the 
past week include a Common Marmoset {Hapale jacchus) from 
South east Brazil, presented by Mr. G. WUUsod'; an African 
Brush-tailed Porcupine {Aih^^a africana\ from West Affdoa, 
presented by Captain C. Woollett; a Fiat-backed Terrapin 
{Cye/emmyi p/atysuda) from Joborc, Malay Pemnsula, prelcnted 
by Mr, S. S. Flower; a Leopard Tortoise {TestudopdrdaB^), 
from South Afirica* presented by Miss E. Harold; a Hawk!#* 
billed Turtle from the East Indie#, tivo 

Scorpion Mud Tenapins 

eleven Dumerii's GHeved Tnirtoiaes (/Memmfs dumriUhmet) 
from South Ameficot presented by Br. j. Bach ; d Smbdth 
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Softke ijQ$rmtUpL. imstriaca) from Hampshire, presented by Mr. 
E. Fenton; a Mozambique Monkey (Cercopithecus pygerythrus^ 
$) from East Africa, a Red Deer [Cervus elaphus\ European, 
deposited; two Bridled Wallabys {OnycHogale fnnata) from 
Australia, an Electric Eel {Gymnotus tkctricus) from South 
America, purchased^ 

Th& illustrations for Profs. Parker and Hasweirs forth^ 
coming ** Text-book of Zoology ” have been drawn by Mr. M, P. 
Parker, and not Mr. N. J. Parker, as announced last week. 


OUR ASTRONOMICAL COLUMN 

The Variable Star oCeti (Mira).— For many years past 
the brightness of this star at maximum has not come uo to 
expectation, neither has its time of maximum occurred wnen 
predicted, a fret which might be accounted for by an irregularity 
of some twenty-five days either one way or the other. This 
year, however, as observed on November 28 by Mr. Shacklcton, 
ic was already brighter than > Ceti (3*38), and nearly as bright 
asaCeti (2*44) {Oxford Uranometria}, so that its magnitude will 
be about 2 9. Another observation on November 29, made at 
the Solar Physics Observatory, South Kensington, by the same 
observer and Mr. Butler, gave its brightness equal to 7 Eridani 
<2-8) (U.A) (3'o H.P.). 

The predicted and observed maxima for the last three years 
are as follows :— 


regards immersion and emersion, and homogeneous as much as 
pebble ovM the tnnar orbit. Herr Batterman was handicapped 
very considerably by die local conditions of Berlin, and by being 
restricted as regards his Visible horizon ; but, nevertheless, he 
was able to secure a considerable number of observations in 
the two and a quarter years he devotedHo them. This com¬ 
munication contains simply the individual observations, but he 
hopes at some future date to publish the results when the large 
work of computation has been completed. 

The Variables S Cephbi and T Uksac Majoris.— Mr. 
C< E. Peek, who is the owner of the Rousdon Observatory, Devon, 
has lust published two very interesting series of observations 
relating to the light changes of the variables S Cmhei and 
T Ursae Majoris. All the observations were made with a Merz 
6‘4-inch equatorial refractor, and each is the mean of dne visual 
comparisons with stars that are seen in the same field of view 
os the yariable. The author does not, however, state his actual 
method of observing, but we presume that this wilt be included 
in tfie Introduction (No. i) which he proposes to issue subse¬ 
quently. In addition to the list of the individual observations, 
Mr. Peek has plotted the curves representing the light changes 
during this period of ten years (1887-1896 inclusive) over which 
the oDservations extend. These curves do not appear to have 
been smoothed, so that they represent the observed light fluc¬ 
tuations. In the case of T Ursa: Majoris, there is a very sug¬ 
gestive brightening about the time of minimum in nearly all the 
curves of this variable here drawn, and it would be interesting 
to know if other observers have recorded it. 


J*r6diclcd 

{Observatory Observed. Mag. 

Companion). 

1895 I^®cembcr 9 ... February 27 ... 3-8 

18^ ... November 3 ... February i ... 3*5 

1897 ... November 9 ... ? ... (2‘9)? 

From the observations of last year and the period of 332 days, 
it should be at its maximum about December 30, $0 that it may 
still be expected to increase in brightness, though its light curve 
is very irregular near maximum. 

The Coming Total Solar Eclirse.— Owing to the pre¬ 
sence of the plague in some parts of the country near the line of 
central totality, several parties intending to observe the total 
solar eclipse of January 22 next have had to make new arrange¬ 
ments. At present the following seems to represent the loca¬ 
tions gf the several parties on the central line. The most western 
station, Vizladurg, will be occupied by Sir Norman Lockyer 
with his party, backed up by the officers and crew of one of Her 
Majesty’s ships. Karad, the next station to the east, lying on 
the Southern Mahratta railway, will be the place of observation 
by Prof. Michie Smith with bis party from the Madras Observa¬ 
tory. Prof. Naegamvala with his /ollowers will also protxibly 
adopt this region for work. Further to the east lies Talni, 
where Mr, Newall, Captain Hills, and a party from the 
British Astronomical Association will be stationed. Where 
the central line of totality cuts the road between Nagpur and 
Seoni, Dr. Copeland will take up his station, while about 150 
miles further alo^ the track, at Sohagpur, the Astronomer 
Royal and Prof. Turner will be stations. Still further east¬ 
ward, at Buxar on the Canges, will be located two parties—one 
cpnristing of a second section of the British Astronomical Asso¬ 
ciation, and the other the main party of the Great Indian 
Trigonometrical Survey, It is also likely that the Japanese 
astronomers will be in this neighbourhood. At another station, 
still further along the line, it Is stated that the Fathers of the St. 
^^vier's College, Calcutta, will moke observations. Profs. 
Campbell, Scnaeberle, Todd, and not improbably M, 
Deslandres, wUl be present somewhere on the central line, 
hut the actual positions they will take up are not yet definitely 

known* 

Systematic Observations or Occultations,— Herr H. 
^ttermntt has recently puWifhed {Asir. Nuth., 3457-8) the 
individual observations of a very complete set of occultations 
of stars by the tnoon, numbering 'Alto^her 641, The tnstru- 
wnt he enrdoyed was a Mere refractor of 6 inches aperture and 
o^t AkiU leMCthi and was set up at the Berlin Observutory, 
pte tnM observmions was ta determine the paral- 

laeiic ineqmiUry of the mbon, and thence the parallax of the 
smu ^ For eifrh^ ah ttndertoking it was neoesso^ 16 makE ob- 
as ofrny days oa possible, especially neat the tinie 
wfrU amont the tihseryotioiii ^had, ilsrtimr, to be regular hs 
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Some Systems of Meteors. —Prof. Th. BrecUkine con¬ 
tributes to the BtUUHn of the St. Petersburg Academy (5th 
series, vol. v. No, 5) an investigation with the object of deter¬ 
mining which member or members of our solar system have a 
disturbing action on those systems of meteors which the earth 
passes through in her revolution round the sun. The disturbing 
agents taken into account arc: the action of some m.'ijor 
planet, that of the earth, which is somewhat of the second order, 
and last, but not least, that of the sun, whose power acts in two 
ways, namely, first by attraction, and secondly by creating great 
disturbances in the nucleus. In nearly all cases the sun’s effect 
is predominant, especially when the distance at perihelion 
passage is small, but sometimes a near approach to one of the 
major planets is very marked. Prof. Bredikiue has previously 
shown chat from an examination of comets* tails the force of 
projection at the times of outbursts is sufficient to convert the 
orbits of several of the composing particles from (imrabolic to 
elliptic of short period. He assumes that alt meteor streams 
contain particles originally belonging to comets which passed 
through the soUr system, and lost matter by disturbing actions 
of the members of this system. Employing as a starting-point 
the positions of some of the more prominent radiant points, as 
given in the catalogue published by Mr. Denning in the Monthly 
Notices (May 1890), he investigates the probable disturbing agent 
in each case. Most of the meteor streams dealt with have, 
according to this investigation, resulted from large disturbances 
at Che nucleus caused by the sun itself; among these are the 
Leonids, Quadrantides, Geminides, Aquarides, &c. The 
Orionides owe their presence to the planet disturbing influence 
of Jupiter, while the Lyrids ore due to that of Saturn. 


Comet Perrin e (October 16). —The ephemeris of comet 
Perrine, which we have recently given in this column, begins 
now to indicate variations from the observed place. Herr 
Mbller {AstK Nachr.^ No. 3459) has therefore determined new 
elements from the variation of proportionate distances, using 
the observations made on October 16, Mount Hamilton; 
October 24, Hamburg ; and November i, Arcetri, Florence. 
The*mltowlng are the new computed positions ;— 

Ephemeris^ izh, 3 er/in M.T. • 
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THE ANNIVERSARY MEETING OF THE 
ROYAL SOCIETY. 

'T'UESPAY last being St. Andrew’s the anniversary 
^ mating of the Ho^l Society was held in their apartnients 
at Burlington House. The auditors of the Treasurer's accounts 
having their report, and the Secretary having read the list 
of Fellows elected and deceased since the last anniversary, the 
President (Lord Lister) proceeded to deliver the anniversary 
address. The medals were then presented. 

The Society next proceeded to elect the officers and council 
for the ensuing year. The following is a list of those elected 
President; Lord Lister. Treasurer i Sir John Evans, K.CiB. 
Secretaries: Prof. Michael Foster, Prof. Arthur William 
Rucker. Foreign Secret ary : Sir Edward Frankland, K.C.B. 
Other Members of the Council: Prof. William GrylU Adams, 
Prof. Thomas Clifford Allbutt Sir Robert Stawcll Ball, Rev, 
Thomas George Bonney, Prof. John Cleland, Prof. Robert 
Bellamy Clifton, Prof. James Alfred Ewing, Mr. Alfred Bray 
Kempe, Dr. John Newport Langley, Dr. Joseph Lannor, Prof. 
Nevil Story Maskelyne, Prof. Raphael Meldola Prof. Edward 
Bagnall Poulton, Dr. William James Russell, Dr. Dukintield 
Henry Scott, Prof. Walter Frank l^aphael Weldon. 

The following Ls the address of the President 


Since the last anniversary meeting fifteen Fellows and six 
Foreign Members have passed away. 

The deceased Fellows ure— 

Edward Ballard, January 19, 1897, aged 76. 

Charles Tomlinson, February 15, 1897, aged 89. 

Samuel James Augustus Salter, March 1897, aged 72. 

James Joseph Sylvester, March 15, 1897, aged 83. 

Edward James Stone, May 9, 1897, aged 66. 

Major-General Robert Mann Parsons, May 20, 1897, aged 68. 

Sir Augustus Wollaston Franks, May 2r, 1897, aged 72. 

Sir John Charles Bucknill, July 19, 1897, aged 79. 

Right Hon. Anthony John Mundclla, July 21, 1897, aged 72. 

William Archer, August 14, 1897, aged 65. 

Lieutenant-General Sir William Francis Drummond jervois, 
August 17, 1897, aged 76. 

John Braxton Hicks, August 28, 1897, aged 74. 

Charles Smart Roy, October 4, 1897, aged 43, 

James Heywood, October ty, 1897, aged 87. 

Rev. Samuel Haughton, (October 3!, 1897, aged 76. 

The Foreign Members are— 

Emil Heinrich du Bois Reymond, December 26, 1896, 

«ged 79 - . 

Carl Weierstrass, February 20, 1897, aged 82. 

Alfred Louis Olivier Des Cloiseaux, May 8, 1897, aged 79. 

Julius von Sachs, May 29, 1897, aged 65. 

Johannes Japetus Smith Steenstrup, June 20, 1897, aged 84. 

Rudolph r. H. Heidenhain, October 1897, a^d 63. 

Of these some seem to demand special notice from this Chair. 

In Sylvester, English mathematical .science has lost one of 
its l>est known and' most gifted exponents. During his long 
and active career he wrote several hundreds of memoirs on the 
most refined and technical parts of pure mathematics. It is not 
for me to attempt to enumerate even the most important of his 
labours, which were as solid as they were brilliant. To quote 
the words of one well qualified to judge, ‘'originality, imagina¬ 
tion, and enthusiasm were the ever present notes in tlMjchoi^s 
which he struck with a master's hand; and it may be safely 
predicted that he will always find an honoured place in the 
small roll which contains the names of the men who have b^n 
pre-eminent in the science which he loved and to which he 
devoted his life.” 

Our Fellow for more than fifty years, he received the bkhest 
recognition our Society can bestow, having been awaf£d a 
Royal Medal in 1861, and the Copley Medal in i88a No less 
WAS he honoured by other countries, foreign scientific academies 
having showered their distinctions upon him. Thus iull of 
honours, as of years, he died at the advanced age of eighty- 
three. 

In Sir Augustus Wollaston Franks we have lost one of the 
most distinguished archaeologists of this or any other country. 
Ihirtng a connection witu the British Museum extending over 
a period of forty.five years, he practically founded the Depart¬ 
ment of British and Mediaeval Antiquities and Ethnography, 
and its growth was in no small di^rec due to his prmte 
liberality. 
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In all that related to the subject of the antiquity of man, he 
was one of our first authorities; and the Christy collection of 
which he was a trustee, and which is now iiKorporated With 
the British Museum, assumed its present great importance under 
his careful superintendence and through his generous aid. The 
medieeval collections which he bequeathed to the nation testify 
alike to his taste and judgment and to his rare munificence. 

The Rev. Dr. Ilaugnton was a man of great intellectual 
power and aroaring versatility. He made ^ginal contribu¬ 
tions, liased often upon very laborious researches, to physics, 
chemistry, geology, biology, and medicine, while continuing to 
discharge from time to time the functions of a minister of the 
gospel. If his many-sidedness prevented him from attaining 
a high eminence in any one branch of science, it pre-eminently 
fitted him for the place he was to fill in the government of a 
large educational institution. 

After receiving his school education in his native town of 
Carlow, he proceeded to Trinity College, Dublin, where, his 
brilliant studentship having procured him a Fellowship at an un* 
usually early age, he threw himself with great zeal into the 
educational work of the University. As a boy he had been 
fond of geology, and os a young man he so greatly distin^ished 
himself in it that at the age of thirty he was appointed to the 
Geoli^ical chair in Trinity College. Here he finirid himself 
unable to deal satisfactorily with fossil remains without a know¬ 
ledge of comparative anatomy, and for this an acquaintance with 
human anatomy seemed an essential preliminary. Thus he was 
drawn to Medicine, for which indeed he had an early predilec¬ 
tion ; and entering comparatively late in life on medical study, 
he devoted himself to the entire curriculum with characteristic 
energy. Soon after he had taken bis medical degree, art 
epidemic of cholera occurred in Dublin, and he showed the 
true spirit of a devotee of Medicine by placing himself at the 
head of a band of medical students, to supply tlie want of any 
adequate system of nursing. In this self-denying labour 
Haughton bore more than his full share, and its beneficial results 
left in his mind an abiding sense of the value of bedside work. 
He was thus led to found medals for the encouragement of 
clinical study; and the last act of his life was, out of very 
scanty savings, to provide for making those rewards mure 
substantial. 

In the course of his studentship he had been deeply impressed 
with the abuses which then existed in the medical department of 
Trinity College, and on becoming connected with the governing 
body, he entered on the task of reform with indomitable courage ; 
and it was mainly due to his exertions that the school was 
raised from a comparatively subordinate position to the leading 
place which it now holds. 

The high opinion entertained of him by his colleagues was 
shown by the net that he was for many years their representative 
on the General Medical Council. He was of a most genial and 
loyal nature, and it is said of him that, while he made many 
friends, he never lost one. 

Edward Ballard was one of the chief promoters of the saniUry 
science of the Victorian era. His researches into problems re¬ 
garding public health, which extended over forty years, wefe 
characterised by very remarkable far-sightedness and exactitude. 
To him we are indebted fur most of our certain knowledge on 
the subject of effluvium nuisances in their relation to health* and 
for the indieatioD of trustworthy means of mitigating the 
deleterious influences of noxious trades. He, too, was among 
the first to insist on the importance of strict study of the setio- 
logical relations of “sickness” and “mortality”; and by his 
labours in this connection he laid a foundation for that syttem 
of compulsoT]^ notification of infectious illness which is now 
practically universal in this country. But Dr. Ballard's com¬ 
pleted work in these and other directions by no means represents 
the full measure of the value of his services to public health. 
By his industiy In the accumulation of facts bearing on a 
numbef of unsolved ptroUlms, and his exposition of such 
in their several connections, he has not only indicated Unra df 
further research, but has tended to lighten the labours of those 
who will come after hhn. He was a man of noble nature; and 
the devotion of his great abilities to the service of mankind aras 
utterly devoid of self-seeking, 

James Heywood was a man of oonsidetable scientific attaiii- 
menta, n^ho deserves to be specially vemetnbered on adeount^f 
hit great servkset k rite cause of university reform. w«a 
born in ifiio at Evertooi lAncashire« and on leaving scbMVt 
Bristol* entered Trinity CoUege, Cambridge, where he was 
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Senior Optime in lS33> He could not, however, proceed to 
his di^gFee untU twenty'three yettra later, on account of the 
religious tests which were only abolished in 1856 by the Cam¬ 
bridge University Reform Act, Of this, as member for North 
Lancashire, he was the chief psomoter ; fos, already in 1854, he 
moved sud carried, after several previous attempts, a clause by 
233 ^inst 78, in Mvour of the abolition of religious tests for 
the Mchelor's d^ee in Arts, Laws Medicine, and Music. 
There can be no doubt that this fundamental reform led the 
wa^ to the introduction of experimental science into 'bur 
universities. 

He was one of the original trustees of Owens College, Man¬ 
chester, and took a keen interest in the establishment and 
development of the scientific chairs in that institution. He was 
elected into the Royal Society in 1S39, and was, at the time of 
hU death, the Fellow of longest standing. 

On February 19 last, Karl Weierstrass, one of our Foreign 
Members, died in his eighty-second year. He was elected a 
Foreign Member in 1881, and in 1895 the Copie)' Medal was 
awarded to him in recognition nf the contributions he had made 
to pure mathematics. The grounds on which the award was 
made were set out in the President’s Address in that year ; and 
so it is not necessary now to refer in detail to his researches. 
The results which he obtained and the rigorous precision of 
method which be adopted have made his inf&ence remarkalile ; 
and it can fairly l>e claimed for him that he is not the least 
eminent on the roll of the great mathematicians of the century. 

Alfred Dcs Cloizeaux was a veteran mineralogist of great 
eminence. His first paper was published fifty-four years ago, 
and was ihe beginning of a long series treating of the forms 
and optical characters of crystals. After being Professor of 
Mineralogy for eighteen years at the ^cole Nor male Sup^rieure, 
he was appointed to the charge of the minerals at the Musi^e 
d’Hisloire Naturelle, in which office he remained until he 
reached the limit of age prescribed by the rules of the 
French Civil Service. His fame rests upon the thoroughness 
and accuracy of his systematic investigation of the crystals of 
minerals, more especially as regards their optical properties. 
The results are incorporated in his “ Manuel de Min^ralogie,” 
a standard book of reference. Prof. Dcs Cloizeaux died in the 
eightieth year of his age. 

In Julius von Sachs botanical science has lost one of the most 
conspicuous figures of the latter half of the century. His wide¬ 
spread influence was due in the main to two memorable books. 

In bU Experimental'Physiol(^ie” (1866) he at once put 
the subject on a new footing, lie returned to the methods 
long ago pursued by Hales and Knight in this country, and, 
while giving a critical estimate of the results achieved by his 
predecessors, everywhere turned the light of experimenul 
investigation on the problems presented by the living plant. 
The succeM which he met with was due to a broad grasp of 
general principles and a singular directness of aim at the object 
in view, associated with great experimental skill. In his 
mechanical ingenuity and aptitude for making simple yet 
effective appliances he somewhat resembled Faraday. 

His 'VLehrbuch” (1868) pi^ucetl a profound impression on 
the teaching of botany both in Europe and America. It did 
for botany what Gegenbaur acbieve<I for zoology, in presenting 
the morphological Mcts of the vegetable kingdom for the first 
time as a whole. As with the ** Experimental-Physiologic,'* it 
was no mere compilation, but was at every point subjected to 
the ^st of original investigation. 

Sachs, moreover, presented the somewhat unusual com¬ 
bination in science of great gifts of original investigation accom¬ 
panied by no less great gifts of exposition; ■ The insight of his 
attack on a problem was equalled by the masterly lucidity with 
whfch h« exTOuttded his results; 

Emile duWs-Reymood, who died In December of last year 
at the age of seventy-eight, was a Foreign Member of the 
Royal-Society since 1877. Although bom in Berlin, be was of 
Prenoh-Swiss extraction, his father being a native of Neuf- 
chately his mother belonging to a French Hitfuenoi &mily. 
He stud«d in the Universities of Berlin and Bonn, and took 
Ws Doctoi^s degree in Medicine in Berlin. In *846, at the 
^ Pf he became the assistant of Johannes Muller, 

whose successor he was appointed, in the chair of Physiology in 

Jift, i8j8. He himself told ua that, it was Johannes 
Muller who Brat turned h|s attention, to the study of aniinal 
ejectrieiti:, to lebieh the Mhours of bis Ufe wore chiefly devoted. 
His pubiicatipna on the iwHect were very numerous, while his 
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observations were characterised by mathematical accuracy which 
stamped them as trustworthy. And it is not too much to say 
that nis discoveries constitute the main fabric of our knowledge 
of animal electricity. 

Although his energies were chiefly devoted to one branch of 
physiology, he was not unmindful of other departments of the 
science. Ever since 1859 hU name has been associated with 
the editorship of the “Archiv fllr Anatomic und Physiologic,” 
w'hich he carried on in conjunction with Reichert, after the 
death of Johannes Muller. He was a man of wide sympathies 
and high culture. His semi-popular discourses, scientific, 
literary,' and historical, are models of well-selected language, 
dear exposition, and deep erudition. His address *'On the 
Limits of Natural Knowledge ” has passed through numerous 
editions, and has been translated into many languages. ' Du 
Bois-Reymond ranks with men like Bernard, Briicice, Helm¬ 
holtz, and Ludwig, as one of those l>y whom the science of 
modern physiology has been built up. 

As rg^ds the work of the Society during the past year I 
have llttfc to add to the Council’s Report. 

On July 15 I had the honour of taking part in a deputation 
to the (^ecn at Windsor to present the address of congratula¬ 
tion which had received the sanction of the Society. On this 
memorable occasion I was acconi|Tanied by the other officers, 
including all the Vice-Presidents, and also by three former 
Presidents, whom we all revere, Sir Joseph Hooker, Sir George 
Stokes, and Lord Kelvin. Her Majesty received us in person, 
and made the following very gracious reply :— 

“ I thank you for your loyal and dutiful Address. 1 am 
much gratified by the attachment which your ancient and learned 
Society expresses to my Throne and Person. 

“ I am mlly sensible how far the labours and ingenuity of men 
of science, whom you worthily represent, have advanced the 
industrial and social prosperity of my people, and have tended 
alike to their good and refinement, ana I confidently expect the 
same excellent fruit in years to come from the indefatigable and 
reverent investigation of nature for the promotion of which the 
Royal Society was founded. ” 

In the early part of the year a deputation from the Royal 
Society, the British Association, and several oUiers of the most 
important scientific and technical societies, waited upon the 
Prime Minister to urge upon him the importance of establishing in 
this country a National Physical Laboratory in which the testing 
and verification of instruments and the construction and improve¬ 
ment of, standards of various kinds should be undc»taken in a 
regular and systematic way. There was nothing new in j;rinciple 
in this proposal. Work of the kind referred to has for many 
years been carried out at Kew under the auspices of the Royal 
Society. It has been as successful as the limited means 
at the disposal of the Kew Observatory Committee would 
allow j and all that is needed is sufficient State aid to enable 
work of the same kind to be done on a larger and more useful 
scale. 

It is satisfactory to be able to state that the efibrts of the 
deputation were not in vain. A committee, of which Lord 
Rayleigh is chairman, has been appoinleci by the Treasury to 
investigate and report upon the desirability of the ^kchemc. 
Evidence is being taken, and we may fairly hope that the 
Government wtU finally consent to promote an undertaking 
which could not fail to advance the interests both of pure 
science and of scientific industry. 

In January last I was requested by the Council to approach 
the Imtia Office in order to call their attention to Versin’s 
treatment of buttonic plague, wljjch was causing such grave 
anxiety in the Bombay Ptesidericy. I gladly undertook this 
service, as I had been greatly impressed with an account which 
that distinguished roan, himself an independent discoverer of 
the nlague bacillus, had given of a trial he had made of his 
remed^m China. The cases were, indeed, not very numerous, 
bi^t tm success recorded was most striking, and was in every 
eo exiotly proportioned to the shortness of the duration of 
the disease at the time when the treatment was begun that it 
was difiicuU to conceive it to be a matter of accidentol concomit¬ 
ance. A similar correspondence of results with theory, taken 
along wUh complete trustworthiness of the source of information, 
had mode me early feel and express confidence in the analogous 
sertna tteatment m diphtheria, which has since proved of such 
signat bmrnflt tp the cotnmuni^. 

I W|ie reedved at the India Office with the utmost cordiality, 
and 1 ain not violating Confidence when 1 say that my repre- 
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setltKtions tended to strengthen the Home Governmenl in their 
dispiosition to aflfbrd encouragement to M. Yersin to lalxmr in 
ttM stricken district. 

The vague rumours which reached us some time ago regard' 
ing his work m Bombay were not of an encouraging character. 
But I was glad to see from a ]>a|>erread lately by M. Metchnikoff 
at the international Medical Congress in Moscow, that the 
treatment had been by no means a complete failure, and that 
the smaller degree of success than that obtained in China was 
sufficiently ex plained by the fact that the serum in the present state 
of knowledge takes a very long time to prepare, and Yersin bad 
been obligH to employ what he knew.ivas not as potent as that 
wluch he used in Cnina. We may therefore fairly hope that in 
due time, if the pestilence should last so long, the original full 
nveasure of success will be again obtained. 

The communications made to the Society during the year have 
been of a high order of excellence. In ilhistration of this 1 must 
content myself with referring to two examples taken from the 
domains of physics and biology respectively. The innsi|Uicable 
series of ten papers by Profs, Dewar and Fleming, deS&riblng 
their continued researches on the electfic and ma^tkr'fsroper* 
ties of matter at low temperatures, have brought before us new 
facts of fundamental im^rtance. Such, for instance, is their 
discovery that at very low temperatures the electrical resistance 
of bismuth is remarkably increased by tranxverse magnetisation ; 
so much so that the ohservationr-s seem to indicate that at the 
absolute zero pure bismuth would be a perfect conductor if not 
in a magnetfc field, but a perfect non-conductor if transversely 
m^netfvd. 

The illustration wh eb I will take from the domain of biology 
is the recent communication of Mr. Gardiner on the Histology 
of the Cell-Wall. Before 1883, when his former pai>er on this 
subject was published in our ly^tedings^ other observers 
seen end desertl>ed threads passing through the walls of certain 
vegetable cells, and supposed to connect the protoplasm of am 
c^ with that of adjacent ones. But the observation had oidf 
been made in certain exceptional cases, and, moMonBLrifflMi^' 
were not of such a character as in Mr. Gardiner% 
afford conclusive evidence that the threads really wHMHlad^df 
protoplasm. Since the date referred to he has laboonsd nt tbis 
most important subject with remarkable ingennlty and perse- 
vemnee j and by new methods of preparaiioii varied to overcome 
the special difficulties presented 1^1 hi various forms of tissue, he 
has succeeded in demonstrating, throt^hout the long series 
of cases which he already examined, the presence of 
threads of undoubtedly jprotopUsmlc nature, often of exc^uisite 
delicacy, pa'ising in lar^ numbers through the walls of adiacent 
c^ls, not only w here they are thinned by the presence of pits, 
but elsewhere also. And to use his own words, ** there can be 
little doubt that such connecting threads occur universally in the 
cells of all the tissues of all plants. ?>om this arises the 
fundamental coitception that the plant htxly must be regarded 
as a connected whole.'* And the transmission of impulses and 
of nutrient material from cgrc part of the vegetable organism to 
.another, quite tinintelligible as long as the protuplasm of each 
cell was believed to be shut off from that of its neighbours by a 
wall of celtulose, receives a ready explanation. 

The attendance at our meetings during the past session has 
been very satisfactory. There can be no doubt that the great 
improvement which has taken place of late years in this 
respect has been in no small measure due to the alteration 
of the time of meeting to the afternoon, which is more con¬ 
venient to the large majtJrity of the Fellows than the evening. 

I thus freely admit that the cmige has been very advantageous, 
although I was opposed to it when it was made, as 1 was 
apprehensive that it wo»ld interfere with participation of 
members of my own profession in the work of the Society; 
for I should greatly regret anyihing Bke a severance of Medicine 
from the Royal Society, believing na 1 do that they are very 
helpful to each other, medical i^actice affording the suggestion 
and stimulus of much scientific investigation, while it is^enthe 
ultimate test of the validity of the conclusions arrived at. 

At the ri^ of oeeming to dwell too much upon matters eon* 
nected with the healing art, 1 am tempted to rtier to one recent 
instauce of its intimate connection with science. In the Socii^’s 
/Vuriudi^r for 1893 (vol. Itv. p, 187) appeared a paper by fin.. 
Mnnkton Copeman, relating unportant reseaieb^ on Variota 
and Vaccinia, and referring to a discovery which ht had an* 
nouMed two years previously at the Internationa] Hygienic 
Congf^ in Xmdm {TtMts. of luternat. Congress of Hygiene^ 
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1891), that an admixture of glycerine in certain pro]X>rtion8 with 
vaccine lymph derived from the calf had the effect of causing, id 
no long time, the disap(>earance of what he termed the ** ad¬ 
ventitious microbes” invariably present in that material at the 
outset, without diminishing the efficacy of the lymph for the 
purpose of vaccination. It had been known before that glyceHne 
might be added to the lymph without destroying its vaccinal 
property, but that it would thus cause the (Usappearance of con- 
Gomimnt microbes was quite new. In the scant intervals of 
leisUl^ permitted by his duties as inspector under the Local 
Covet nment Board, Dr. Copeman has continued to prosecute 
|t}9 researches. He has ascertained, among other things, that if 
tubercle bodlli ase intentiorutlly mixed in considerable quantity 
with the l}'mph» they soon lose their life under ihe influence of 
the fflyterine, thus removing the last lational objection that 
could be urged agalnat vaccination. Fur while the use of calf 
lymph* the possibility of conveying human in , 

geneml by the process, (he cow, like man, is liablv to 
eukiBts# It is true that tubercle is very rare in the 
and that the practice of killing the calf after it has furntsMfviS' 
voeeine and subjecting the body tu competent inspectiun^Mil|Mr 
the lymph is set aside for use, would reduce the risk of coga- 
manication of the disease almost to zero. But it is satisfactory 
to learn that Dr. Copeman’s process makes such a thing 
absolutely impossible. It further turns out that the use of 
the glycerine, so far from impairing the efficacy of the lymph 
for vaccination, considerably enhances it ; so that it becomes 
susceptible of large dilution, one calf thus furnishing materia) 
for a much greater number of vaccinations than was formerly 
thought possible. And further the glycerinised lymph being 
Stored in sterile glass tubes, the chance of cuntaminaling 
the vaccination scratches with extraneous impuriiies, some¬ 
what difficult to prevent in vaccinating directly from the 
calf, is entirely avoided. Lastly, it has been found (hat the in- 
fiammatory disturbance at the seat of vaccination in the human 
arm, wkh concomitant febrile disturbance, is greatly lessened by 
ibt wm^ci the pure essential ingredient. 

Conapafatively little advantage has yet been taken of the 
system in this country. But it has been otherwise abroad ; and 
the English Commi^on on Vaccination having marie favourable 
reference to the subject, the President of the Local Government 
Board recently requested their Medical Officer, Sir Richard 
T. Thorne, to make a tour of inspection of the continental practice. 
In this he was accompanied by Dr. Copemah, and we learn 
from the report which they have issued that they found our 
countryman’s precepts very extensively acted on in the various 
coantries which they visitwi. In Germany, especially, they are 
carried out with the thoroughness characteristic of that nation, 
so much so that while arm to arm vaccination has been entirely 
discarded, the use of glycertne-stored l^ph has almost entirely 
superseded the practice of vaccinating tronk calf to arm. 

It has given me pleasure to learn that Mr. Chaplin is 
likely soon to propore legislation for the purpose of giving 
the full benefits of (his valuable process to the country of its 
discoverer. 

It afforded great though melancholy satisfaction to the 
Treasurer and myself to be present last Christmas at the final 
obsequies of the man to whose labours is due the possibility of 
carrying on such Investigations as those just referred to. M. 
Pasteur was buried in his own *'InsiUut” with a splendour 
befitting tbe memory ofm great and good a man. 

I have also been glad to be the mdm, *s President of the' 
Society, of aiding out French brethren in erecting a monument 
to him to whom the world in general owes so much. Having 
received last year a letter from the Perpetual Secretary of thS 
French Academy inviting my help in raising a fund to suppfe.* 
meat that whicn was being subscribed in France, I catfe 4 a' 
meeiine held here on Mardi 26 of test year, at which it was 
decided to form a committee, in Order to coUect contributions to 
the International Pasteur Memorial. I . wrote in the firs^ 
instance to such of our Fellows as are metnUfrs of the Academy, 
requesting them to allows their names to be on the Committee,' 
and received in almost evaiy instance a cordial assent. Ottr:' 
Treesiurer having consented to act as treasurer to the fund, 

Pnif, Percy Franktend dttdetUdueg (he somewhat onetrohl * 
daties Of s«eretafy» a sum hM been laiaed^ amounting in;,alV 
to SyyiL or. asT., ftom wh]cH ly/j W. was deducted'^' 
eapeoaes, a batehoe of 1^. 

I know that out fiwm wOto ihuCh gnriified 

I tedtit feOm a better written to! the TtreaSuter % 
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M. Bertmnd, acknowledge;; a final ch^oe, that the monument 
in Pfiri^ promisea to be worthy o( ita object. 

It 19 notew'orihy that rather more than half the entire sum con¬ 
tributed has come from India* chiefly from the medical officers, 
through Sargeon«General Oeghuiti. It seems probable that 
their great Uherality was prijmpted by a sense ot gratitude for 
Ihegotxl work dime on Pasteur's lines in that great dependency^ 
such as HalTkine's preventive inoculations against cholera, and 
the efforts being made to cope with the plague in Bombay. 

I have the sad pleasure, if 1 ma^ so express myself, of an¬ 
nouncing that my old friend, that distinguished medical officer 
and very gallant soldier, Sir William late Director- 

General of the Medical Department ihe Army, has. by will 
and codicils dated 18^ and 1897, after making certain specific 
legacies, including one of 2000/, to the Universityof Glasgow, 
bequeathed the whole residue of his pi;^rty to the Royal 
Society, subject to certain life annuities. The proceeds of the 
fund are to oe npplted by the R <™1 Society for the foundation 
of sufh prizes and for the special purpose of fur- 

ih^rkg Science, inch^jtg Geology and 

Astlrqh'ot^y, and for fur^ering original research and investiga* 
tiun in Pathology, as the Society may think best and most con¬ 
ducive lo the p]rQmolion of those sdeneds and of original dis¬ 
coveries' therein { such prises aud scholarships to be called after 
the name of thb jesiator. 

Coftsv MiU)al« 

/biff, A/bncht von KHiUkor, Fo9^,Mem,R.S, 

The^Copl^ Medal is given to one who^Mrrildeserves the highest 
honour th^ it U ip the power of the Rowl Society to-confer. For 
nearly sixty years past Albrecht von Kdltikcr has made contribu¬ 
tions of the higlwst value to histology, embryology, and com¬ 
parative anatomy. Thoitth his lalxmrs have embraced so wide 
a held, they have always been of a high order of excellence, and 
haveqftejn 'far-reaching signint^ce. 

Hts early hlstolcgical discoveries were invaluable for the 
svetematio development of the cell theory. Of thcBC I must, on 
ine present occasion, content myself with referring to two : his 
demonstration of the continuity between the nerve fibres and 
nerve cells of Vertebrata in 184^, followed by his memoir on nerve 
cells in 1840 ; and his isolation in 1848 of the cellular elements of 
smooth muscular tissue, together with his essay on the dis¬ 
tribution of smooth muscle in the vertebrate body, and his 
final demonsl ration of the existence of mu.scular tissue in the 
walls of the blood-vessels, where its presence, although pre¬ 
viously asserrerl by Henle and Sharpey, was at the time denied 
by Arnold and many others. 

These are examples of the histological results achieved by von ; 
Kdlliker during the first ten years of nis scientific activity. They 
are of fundamental importance, and they have been followed by a 
long scries of other valuable histological discoveries. The wh^ 
series show not only his power as an investigalor, but'the wide 
range of hb knowledge, and the cafp^rness with which he has appre¬ 
ciated and applied whatever was bew in the work of others, Thi^ 
last quality IS well riiowo in his various essays on the st ructure of 
the nervous ayHtemrfri»b < bis early acceptance of Remak's state¬ 
ments cofneerning iton-medulhucd nerves, to hts work of the last 
few years. 

Prof, von Kbllikei's influence, upon histological science is due 
not only to h(s fame as an invei*tigator, but In {lart alsio to his j 
skill as a teacher and as a writer*. Every successive ediiioo of , 
his text^bm^k has been an itrt|mrtaitt>aukii of I 

the suhj^. , 

Among bis embcyolggical papeiiS, that dealutg with the de- 
Ccphak)pklSk 44|^ from x844» ^ * standard 

woric, and flguires oo^k^/frpnl !t are to pt fotm in must modern 
teat-books, His memo^J, on the. da^ekithReiit of Amphibia I 
<1846^ (mntains impoeumtr'Statame^ on the li^haviour of the | 
nucleus doling and-vm th«<fcifiTiation of cartilage 

and UlciodryaMi^; V papers, loa.. the. daii^pment of the.' 

skujl (1849 played by. 1 

tins nctoolkoed 4 ^ vertebral | 

(^unm, inust M m as of fubdameiital imparlance. 11 is 

, which are { 

sumnMtM Mt m;villbiis effimns 

k ^ 4 hiltoloM Ahnl Kblltker U pre- 
eimiHmy ^Wngukaied, his sooTogicSl papers aye numerous and 
^tinpu^tlaydii ' his labours ih ihb iHseeHon were hi* early 

deu^OUS^illaa^:^ the anMlular nature of the GregSriikidae. his 
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description of the Dicyemidar, his memoirs on the structure and 
development of the Hydruids and Medusa-, and his later mag 
nificetit works on the AlcyOharia, 

Many of von Kplliker's papers haye appeared in the Zoitscknft 
fur WissmschnftUcho Zoohj^ie^ founded oy him and von Siebold 
in 1848, of which he is still rmS the chief editors. It i-^ 
pleasing u> kpow that, at the advanced age of eighty, he is still 
able to prosecute with unflagtfng zeal bis work as an investigator 
and as a teacher. One reasons of his al>>»enee to-day is 

his reluctance to leave his b^itres. 

' V' 

> ' Royai. Meoai.. 

Prof, Andrew Rustell Forsyth^ F,R.S. 

One of the Royal Medals is awarded to Prof. Andrew RiiwW 
Forsyth on account of his contiilnttions to the progref^s of pure 
mathematics. 

lie is known principally for his excellent ire.tUscs on many 
subjects of mathematical analysis. The*e works art mere 
compilations; they contain original work, and exhibit great 
crcativeneiis of tllK^Kht. ^ 

The treatise dnl difftifec|k|ieC}uatiQns was immediately .succetH- 
ful, and established firih^'hts reputation as a teacher. Tlus* 
was followed by a scholarly work on Pfaff^s problem aiul, later> 
by the treatise on the Theory of Functions, tne first in English 
on the subject, and noteworthy for the manner |n which the 
p.uaHel theories of Cauchy, Riemann, and Weierstras^ are 
inar^alled. The appearance of this work is responsible f>r 0 *e 
newly awakened interest in this country concerning the great 
! works on this subject of Weierstrass, Jordan, Klein, Ue, 

I I’oincar^, and Mittag-Leffler. 

I Prof. Forsyth is, in addition, a prolifi: auth >r on other 
subjects covering a wkle range of pure m.vthemvtlcji», 

Rovai. Mkimi- 

Lieut, - Gefural Sir Richard StracHejiy F,R, S. 

The other Royal Medal is c^mferred on Eieut.d^mewt 
Sir Richard Strachey fur his investigAthms in phyntul and 
b aanical geography, geology and meieorologv. Two of 
the mod rcceni of these arc recorded in liis report, 
published in 1888, on the barometrical disturbances 
and sounds produced by the eruptkm of Krakaloa, and 
in his paper in the Piuf, Trans, of 189^ entitled 
“ Harmonic Analysis of Hourly Observations of the 'remiwralurc 
and Pressure at British Observatories.’’ These, whik imix>rtftnt 
in themselves, were but the last of a Jong series of valuable 
memoirs. He was the first to treat scientifically of the |>hyiiical 
and Ixitanical gec^raphy, geology, and meteor»kjgy of the 
Western Himalaya and Tibet. His numerous papers on ihesL^ 
subjects, dating from the >[ear 1847, are published in the 
Journals of the Bengal Asiatic, Geological, and Roy.-il Gei>- 
graphical Societies, in the Royal Society’s Proceedings, ami in 
the Reports of the British Association. 

Sir k. Strachey’s scientifically annotated and very cx>mplete 
botanical collections made in Kumaon, during his physical 
survey of that province (in company with Mr. Winiertx)ttom), 
and in Tibet, at all elevations from 2000 to 18,500 feet, are 
unique in value and intereal^ as being the first from which couM 
be determined the aoccessive zones of vegetation according to 
altitude kt-tlm mountairu of any part of Asia. 

Sir R, Stroefa^ is justly regarded as the founder of scientifnr 
meteor 6 l 4 gy in India, whether by virtue , of his early 
labours to that branch of science, or for the zeal and enerp^ with 
which, during his long career as. a member, first of the Govenv 
ment of Indlii in that country', subsequently of the 0 >ancit of 
the Secittary of State, be promoted the estaldi^thment of 
rneteorologuml observatories and stations all over our Eastern 
dominkm^ Kor were his exertions In this respect confined to 
meteorolpi^^fof there are few sdentific instUnttons or i>i9bl}ca- 
tioos hburviUflfiorted by the Indian Governm^t: which are ^ot 
laigely indew^ for their exiatanceor oiganisatkin to his eflbziA. 

Davy Mgpau 
John Mali GtddstoHOf F,R.S, 

The Mndhl is awarded tb Dr. JcM jHall Gladstone pn 
thc^g^awd<#,i^ ^lue of. hts chemical 

and p^iyskkl researches, extending pver a period of forty- 
nine yakrs. His first paper was printed in 1847, and his 
last in the Proe^in^s of the Rrtyal Society for 18^. During 
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thif time he hoe puhiished seventv^six papers, recording the 
results of his own researches, and Jforty-eight relating to in¬ 
vestigations ntade in conjunction with other workers. 

These papers cover a wide range of subjects. In chemistry 
he showed, in 1847, that urea is ^rroed by the breaking up of 
some of the salts of fulininic acid. He demonstrated the coni- 
posifcton of the soicalled iodide of nitrogen. His memoir on 
the relations of the atomic weights of the elements suggested 
analogies with the homologous series of organic compounds. 
An important monograph on chemical afitnity occupies forty- 
five p^tes of the Philosophitai Transaeiions of 1855; in it 
the be&'Viour of salts in solution is discussed with much 
acuteness. 

Amongst Dr. Gladstone’s other very numerous contributions 
to chemical science, may be mentioned the study of the influence 
of carbonic anhydride on the germination of plants, his re¬ 
searches on the chemistry of storage batteries, on the molecular 
weight of caoutchouc and gums, and on the einc-copper couple 
and its application to the production of orgaho-rinc compounds 
and the hydrides of the organic radicals Dr. Gladstone’s new 
and sithple method of nroducing organo^sinc compounds con¬ 
ferred a most valuable ^oon upon ormnic chemistry, and led 
to the very extensive use of these bodieti in organic research, 
and consequently to many important discoveries in that domain 
of chemistry. 

Amongst Dr. Gladstone’s numerous researches in physical 
chemistry; lie mentioned the following On the Spectra 
produced by Solutions of Coloured Salts In Hollow Prisms'": 

On the Um of the Prism in Qualitative Analysis ” (1857) 
He shows that when a coloured acid and base combine, a solution 
of the salt so fomie<1 only allows those rays to pass which are 
not absorbed by either constituent separately. He taught us 
the o^cal detection of didymium in the same year, and also 
studied the influence of heat on the colour of saline solutions, 
showing that whilst in some cases the intensity only of the 
colour was altered, in others the tint was completely changed. I 
In i860 he published a useful paper on the use of the poTari- 
scope in chemical investigation. Of his other fiapersofi physical 
subjects, the following may be mentioned “C)n ihe Connec¬ 
tion between the Optical Behaviour, Specific Gravity, and 
Chemical Composition of Ethereal Oils ” ; “On the Refraction 
Equivalents of some Elements"; “On the Refraction and 
Dispersion Equivalents of Chlorine, Bromine, and Iodine ” ; 

“ On the Refraction Equivalents of Carbon, Hydrogen, Oxygen, 
and Nitrogen ” ; “On the Specific Refraction and Dispersion 
in Isomeric Bodies" ; and (with Dr. Perkin) “On the Relation 
between Molecular Magnetic Rotation and the Refraction and 
Dispersion of Nitrogenous Compounds." 

Oncol pr. Gladstone’s most important investigations was the 
determination of the refractive equivalents of many of the 
metals. The object was not, how-ever, only to determine these 
equivalents, but also to answer the question whether any of 
the elements possessed more than one refractive equivalent. 
As the refractive indices of the metals could not, on account 
of their opacity, be directly determined, he operated upon 
solutions of their salts, first proving, in cases where both 
solid and solution were available, that the refraction was the 
same in the solid and in ite solution, whether the solvent 
was aqueous or alcoholic, ar.d whether concentrated or 
dilute. As the refraction equivalents of all sodium compounds 
were between 3 and 3*9 less than the corresponding potassium 
compounds, it was proved that the electro-negative constituent 
of the salt had the same optical effect no matter with what 
metal it was coinliined By taking the refractive equivalent of 
potassium as 8, and dividing it by the atomic weight <39) of 
potassium, he obtained for the spemlm refractive power of that 
element the number b'ao5, and 1^ a similar series of deter¬ 
minations the specific retractive power of sodium, lithium, 
mameiiain, bariom, strontium, calcium, zinc, nickel, cobalt, 
lead, and mercury wete amrtalned. 

Buchanan Madau 
&ir John 

The Btict^anan Medal hi presented to Sir John Simon, who 
be wrmcd the founder of tm^em sanitary science. 

: la conseattence of (he appalling fiicta relaring to the 

cottdkilqo of the Indigent classes ifi Umdoo yrhich were broai^t 
fh light by the Sanitary Conunission of 1S43, powers were con- 
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ferred Iw the Legislature on the Corporation for the improve¬ 
ment of so muen W the metropolis as is under their control, 
John Simon was appointed Mimical Officer of Health of the 
city. In thU capacity he brought into existence a system of 
sanitary administration which has served as the model on which 
similar systems have been organised, not only in Great Britain, 
but throughout the civilised world. 

When,, in l8$8,.the powers of the General Board of Health 
were tiAnsferrm to the 1 ^ 1 ^ Council, the knowledge and ex¬ 
perience gained by Mr. Simon during his seven years of office 
in the city were ibade available for the country at large by his 
appointment as Medical Adviser of the Government. He held 
this office for fifteen years, during which he not only energetically 
and effectually promoted measures of sanitary improvement both 
in town and country, but initiated a system of scientific inves¬ 
tigations to be conducted year by year at the public expense, 
and it is deeply to be regretted that his plans were not fully 
carried but. 

The funds for this medal were supplied by Sir John Simon’s 
late dUtic^ished pupil, Dr. Buchanan, and it is fitting that tlm 
first awaro should be to the master, 

[We are glad to be able to reproduce the portraits of the 
Koyuf, Davy, and Buchanan medallists. The portrait of the 
Copley Medallist, Prof. Albert von Kblliker, will be given on a 
subsequent occasion in connection with an account of his life 
and work.] 

Htp^rt of the Council. 

Many of the subjects referred to by the President in his 
Address at the last anniversary have continuetl to engage the 
attention of the President and Council during the pASt year. 

Among the most important duties discharged by the Council 
is that connected with the consideration of papers tommunicated 
to the Society, with a view to ultimate publication in ihe Philo- 
sopkical Transactions or Proceedings. In this duty they have 
received the most valuable assistance from (he Sectional 
Committees, which w-ere apijoinied under the Standin]^ Orders 
mentioned in the last Presidential Address, and which now 
present.a record of their first complete year of working. 

In all 116 papers were received between the close of the 
Session, 1896. and the corresponding period in 1897. Of these, 
37 were submitted for publication m the Philosophical Trans¬ 
actions^ and 70 in the Proceedings; 0x^6, 23 and 75 have been 
orde^Jor publication in the two categories respectively. 

During the post year 22 papers have been published in the 
Mathematics and Physics section, and 10 in the Biolofficai 
section of Htvt Philosophical Transactions. The two sections 
together contain in all 1312 pages of letterpress and 22 plates. 
Nineteen numbers of the Proceedings have been issued, con¬ 
taining 991 pages and 9 plates. 

A meeting for discussion in accordance with the regulatioi^ 
contained in the Standing Orders adopted Ust year was held in 
March of the current year. The discussion was based on a 
paper contributed by Sir Norman Lockyer “On the Chemistiy 
of the Hottest Stars"; this, together with some of the principal 
contributions tp the discussion, has been printed in the P?o- 
ceeditifi^ 

l AWB Uonce of the resoUilion of the International Conference 
on VCatatogue of Scientific Literature, the Council at the 
beginiiittg of the Session, upon receiving the report of the 
British delegates to the Conference, and in accordance with the 
26th resotumn of the Conference, viz. 

“That the Royal Society be requested to form a 
to study all questions relating to the Catalope 
to ii by the Conference* or remamina undecided at 
of the present siuings of the Conference, and to 
to the Governments concerned,” 

appofo^ a ^mmittee with full executive powers. This Com¬ 
mittee flnce been engaged in developing a scheme for the 
the projected complete Catalogue of Scientific 

.TN:CMmRtee has held a number of meetings* has devoted 
nti^ Ikee to the discussion of the dffficttU questions which arise 
in devi^fog meihods for carrying out • so large a scheme as that 
coDtemj^KilM by the Conference, and has appointed a number 
of special Sub CommUtees for drawing up schemes of classifica¬ 
tion fotf the several branches of science. 
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la vkw of the resolutions of the Conferencei it appeared 
duirikble to establish a (provisional) Britii^h Catalogue Com* 
mUtee, wfakh might be consulted by the Committee of the 
KoypU Society on questions relating to the collection and pre- 

S irati()n ^ the material supplied by the scientific literature of 
roat Britain and Irelandi and might ultimately develop into 
the National Bureau for the United Kingdom contemplated by 
the Conference. 

An appeal was, therefore, made by the Royal Society^ 
Committee to the chief Societies representative of the sciences 
to be included in the Catalogue, and to certain important 
libraries, requesting the appointment of represenialives. 

Excepting in two cases, m which the nominations are delayed, 
all the societies and libraries applied to nominated representa¬ 
tives as requested, 

At the first meeting of the British Committee thus constituted, 
representatives of nearly all the sciences included in the in vita* 
ticm attended, and expressed the willingness of the bodies they 
represented to co-o^rarate in the work of the Internationa 
Catalogue, though in some cases it was stated that they wouM 
not be able to contribute towards the expenses. 

The further action to be taken by the various societies towards 
carrying out the work indicated above, will be considered by 
committees specially appointed by them for the purpose, and 
will form the subject of reports to be made to the British 
Committee. 

With the object of keeping the delegates to the International 
Conforcnce informed as to tne work of the Committee, and of 
cUkriting from them suggestions and criticisms upon the matters 
flkll under discussion, an ad inttrim statement of the progress so 
far made in its deliberations has been sent confidentially to all 
the delegates. 

Progress continues to be made with the ** Catalogue of 
Scfienufic Papers’’ and with the classified Index thereto. 

As regards the supplementary portion of the Catalogue, 
the transcription of the copy is now approaching completion, 
and the Council hope that the first instalment of copy rnay be 
ready for the printer early in the neiv year. During the vear 
ending on October 31, about 130 serials have been indexea for 
the purposes of the Catak^ue, representing approximately 
774 volumes, and involving the transcription of about 41,000 
titles. 

Of the classified Index to the Catalogue, about 27^,000 slips 
have now been prepared, of which al5)Ut 100,000 have been 
translated. An experimental classification of these slips is being 
cnade, in the course of which about 53,000 have already been 
classified under the eleven divisions sanctioned by the Catalogue 
C^mittee. During the past year about 65,000 slips have been 
prepared, of which about 13,000 have been revised, or translated, 
as occasion required. 

Under the regulations for the administration of the Govern¬ 
ment Grant Fund, the Council have, upon the recommendation 
Ilf Uke Government Grant Committee, made grants amounting 
to 3115 /m in addition to a grant of 1500/. made to the Joint 
Permanent Eclipse Committee out of the Reserve Fund towards 
Che expenses of observing the approaching solar eclipse. 

Early in the year, the Council appointed a Committee, called 
the Government Grant Review Committee, to report upon the 
manner in which the grants made from the Government Grant 
tiave been expended, and on the scientific results th;^reby at¬ 
tained. The Committer has met, but has not yet reported to 
the Council. The question of the reappmnlment of the Com¬ 
mittee to make an annual report on the subject referred to them 
«s under consideration. 

The Report upon the results of the expedition sent out last, 
year, under the direction of a Committee of the Royal Society, 
to investigate the structure of a Coral Reef boring, W&s pre¬ 
sented to the Society in a paper which was printed in the /Ve- 
of February 18, 1S97 (vol, lx. p. 502). In that report, 
the Chairman of the Committee ex^essed the opinion, that 
a more successful attempt would probably be made from 
Aastcalia, and the Council therefore heard with satisfaction 
oarl^ in March that the authorities at S|’dney would probably be 
, wdUing to renew the attempt at boring with aome assistance 
In money and influence from the Royji Society, l^ater, the 
Omncil was informed that a second ei^pcdltlon had been 
despnlidied from Sydney with the assbtance of the Royal 
<;^mphical Society of Australasia on the a^eement that the 
•oore, alien recovered, should be sent to the Royal Society, and 
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that all scientific details of the results of the expedition should 
be reserved for the Royal Society to publish. On the recom¬ 
mendation of the Coral Reef Committee, the balance remaining 
in hand from lost year’s expedition was voted in aid of the 
Australian expedition. 

Early in the present month, the Secretaries received a pre¬ 
liminary report from Prof. David, in which he informed them 
that on September 6 the boring had attained a depth of 
$57 feet, and in the lower part had pierced more than one mass 
of coral limestone, one—about 20 feet thick—ending at 550 feet; 
they have also been informed that the boring was continued after 
the above-named date, and was still proceeding in generally 
similar material to that above, at a deptn of 643 feet. 

The Joint Permanent Eclipse Committee has organised expe¬ 
ditions for the observation of the Total Solar Eclipse in January 
next; jind, at the request of the Committee, applications have 
been made to the War Office for leave of absence for Capt. Hills, 
R.K., in order that he may take part in the observation of the 
Eclipse; to the India Office, for facilities for the landing 
of instruments free of duty ; to the Admiralty, for the convey¬ 
ance of one of the observing parties to and from their observing 
station in one of H.M.'s ships; and to the Colonial Office, for 
facilities for the transhipment of that party from a passenger 
steamer to the ship of war at Colombo. 

AH these requests have been acceded to by the authorities. 

The Comraittee appointed last year at the request of Her 
Majesty’s Secretary of State for the Colonies, to investigate the 
subject of the Tsetse Fly Disease in South Africa has, in the 
course of the year, through Drs. Kanthack and Durham, and 
Mr, Blkndford, conducted a careful investigation into the disease 
so far as it can be studied in this country, in subjects inoculated 
from a dog sent over from South Africa by Surgeon-Major Bnice. 
The Committee have, at the same time, been in communication 
with Surgeon-Major Bruce, keeping him informed of the pro¬ 
gress of the inquiry here, and offering him suggestions for further 
Investigation in South Africa. The experimental investigations, 
under Dr. Kanthack, are being pursued at Cambridge, with the 
aid of a grant of 200/., generously placed at the disposal of the 
Council DY Mr. A, Beit for this purpose. A letter, however, 
has recently been received from the Colonial Office, stating that 
Surgeon-Major Bruce’s investigations have, for the present, been 
susj^nded, and he himself has been directed to return to military 
duty. The investigations have, so for, not resulted in the indi¬ 
cation of any practical preventive treatment of the disease, but 
the life-history of the hsematoroon, discovered by Surgeon-Major 
Bruce and shown by him to be the esscfnlial cause of the disease, 
has been carefully studied, and still presents problems of great 
interest. 

Acting upon the recommendations 'of the Scientific Relief 
Committee, the Council has during the year granted 545/. to 
assist scientific men or their relatives in distress. Early in 
the year the Council found it expedient to codify the practice 
and original regulations, which had been modifiea from time to 
time since the formation of the Scientific Relief Fund, in a 
series of regulations for the guidance of the Committee in the 
administration of the fund. The revised regulations will be 
printed in the new edition of the “Year-Book,” 

In January the Council received a letter from the Royal 
Society of Canada urging them to move the Government to 
give their adhesion to a scheme for the unification of time at 
sea by the assimilation of the astronomical and civil day, with 
a view to the necessa^ alteration being made in the Nautical 
Almanac for i^i. The Council appointed an influential com¬ 
mittee to consider the question, and received from them the 
following report 

•* The Committee report that as there is a great diversity of 
opinion amo^t astronomers and sailors as to the advisabiliiy 
01 the adoption of dvil reckoning for Mtronomical purposes, 
and as it is impossible to carry out sqch a change in the 
Nautical Almanac for the year 1901, they do not recommend 
that the Royal Sodety iffiould at present take any steps in 
support of the suK^stea dhange of reckoning,” 

Acting upon Uits advice, the Councu luve for the present 
I /efiraioed from taking any steps in support of the suggest^ 
change of reckoning* 

The biennial election to the Tonle Studentsbip was, under the 
terms ofthelfrust, pkj6e4 by the CouncU^^^^ yesi in the haa^ 
of the Acad^mle det Sdences, Pdris, which conferretf 
award on M* JiUes R^ib; Doctor of $cienoes,, of the 
Normale.' - - v \ 
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Early in the year^ the attention of the Council was called to 
the system of teaching natural science in schools, and a Con¬ 
ference on the su^ect was arranged between the President and 
Council and the Fellows appointed by the Society as members 
of the governing bodies ot the public schools. At this Con¬ 
ference an interesting discussion on the subject took place, and 
a general expression of opinion as to the desirability of attaching 
increased importance to the teaching of science as a necessary 
element of education was recorded ; but the Council has not at 
present decided upon taking any further st^ in the matter. 

About a year ago the President and Council were invited 
by the Council of the British Associaticm to co-operate in 
approaching Her Majesfy*s Government with a view to the 
establishment of a National Plwsical LalKiratory. At the 
suggestion of the President and Council, a Joint Committee 
was formed to discuss the question, and to take action in further¬ 
ance of the desired object. This Committee waited upon Lord 
Salisbury, and laid before him the arguments in favour of the 
scheme. As a result a Committee has been appointed, with 
Lord Rayleigh as Chairman, to consider the desirabiliW of 
establishing such a laboratory, and is now sitting. This Com¬ 
mittee recently invited the Royal Society to appoint one or two 
Fellows to give evidence before the Committee on the subject 
under reference, and the President and Council have accord¬ 
ingly invited Lord Kelvin and Prof. Oliver I^odge to undertake 
this duty, which they have acc^ted. 

In May last the Council received a request from Sir Benjamin 
Stone to nominate representatives upon the preliminary Com¬ 
mittee for carrying out a scheme for a National Collection of 
Photographic Records, and Prof. Lap worth and Prof. Meldola 
were accordingly appmnted to serve on the Committee. 

Occasion arose during the past year for the exercise of the 
functions assigned in 1885 to a Committee designated the Indian 
Observatories Committee, which, however, has been held to be 
not a Committee of the Royal Society, The Astronomer Royal 
having called the attention of the President and Council to the 
anomalous position of this Committee, it was decided to appoint 
A new Committee of the Royal Society, to be named the 
Observatories Committee, to advise the Council on any questions 
similar to those formerly referred to the Indian Observatories 
Committee. 

Reports have been received from the Kew Observatory 
Committee (imblished in the Proceedings)^ the Water Research 
Committee, and the Meteorological Council. 

The Library continues to grow, especially in the section of 
^icniidc serials, and, although two book-cases have been added 
in the saloon, the question of shelf accommodation must soon 
bcconte a matter for serious consideration. During the past year 
20 new seria] publications have been added Co the 440 which the 
Society already received at regular intervals by exchange or 
purchase. Of these 450 serial publications, about 

46 are issued in monthly parts 
14 ,, ,, weekly 

10 „ ,, fortnightly ,, 

10 „ „ quarterly „ 

and the remainder at irregular intervals. 

Besides these, 53 complete books have been added to the 
library by presentation or purchase. Among these may be 
specially mentioned the first volume of the collected papers of 
the late Prof. J. Couch Adams, two further volumes tjf the 
collected papers of Prof, Cayley, Sir Joeeph Hooker's “Journal 
of Sir Joseph Banka,** Cnpt, Lyons’s " Report on the Islands 
and Temples of PhUje,’* the Proems-Verbaux of the “ Conference 
Internationale des Ftoiles Fondamentales de 1896,*’ and the 
completion of Helmholiz s “ PhyaioJogische Optik. ” 

THii Anniversary Dinner. 

In the evening the Fdlows and their friends dined together 
•at the Whitehall Rooms, Hdtel Mdcropdle^ The dinner was 
the most nttmercusly attended of all tW have been held in 
conneetkm w'lb the anoivemry meetings of the Society. After 
tbe asnaUejel tneetsi^ad been xwoppsed by the President, Sir John 
proposed the toast or “ Her Majesty’s Ministers and 
of the ZjegisUture/\conpBiU|t with it the name of 
liord PresSent of the Council. 
Pttkoof ^fVonshtfeis kOported by the Timn 

to have epohon es 
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As this is the first occasion on which I have had the honour 
and pleasure of being present at one of these gatherings, 1 am 
not acquainted with the subjects to which the speeches on this 
occasion are expected to be .addressed. But, before accepting 
the invitation of ^ur President to respond to this toast, I took 
the precaution of entering into a little negotiation with him, in 
which 1 succeeded in obtaining the concession that, whatever 
happened, I ^ould not be called upon or expected to make a 
.speech upon scientific subjects; and I think the President will 
rar me out in the statement which I make, that, therefore, I 
may be dispensed from any attempt to follow Sir John Evans, 
who has so kindly proposed this toast, into any scientific 
analogies which he may have been able to discover between 
the evolution of the human body and the government of the 
country. In making this confession of incapacity to address 
you upon scientific subjects, I feel that 1 am only acknowledg¬ 
ing the existence in my own person of a defect which appears to 
be almoai Inherent in those who have devoted themselves to the 
pursuit of politics. I doubt very much whether since the time 
of Bacon there has ever, with one exception which I will refer 
to in a moment, been a Minister <»f the Crown who has been 
capable of saying anything upon these subjects to an assembly 
composed of the leading men of science of the day, such as 
those whom 1 have the honour of addressing, in words which 
would be worth their attention. The solitary exception which 
1 can call to my mind is in the person of the present Prime 
Minister, who, if he had not devoted his powers so vigorously 
to political and public affairs, would, without doubt, have l>een 
an eminent man of science, and who, even now, amidst all his 
numerous and important avocations, has been able to keep up a 
not inconsiderable knowledge of the progress and discoveries 
of many branches of scientific pursuits. Gentlemen, 1 believe 
that the divorce which apparently has always existed lietween 
the pursuits of politics and science in our country has not been 
so complete in the case of other nations. We are all of us 
acquainted with the names of men in many foreign countries 
who have been eminent in science, and at the same time have, 
to say the least of it, been conspicuous in politics. Whether 
that fusion of political and scientific pursuits has always been a 
success, I do not think is a subject upon which I am called on to 
enter at the present moment. But, at all events, with regard to 
our own case, I think it appears to be certain that the calls 
which the pursuit of politics makes upon the time and strength of 
any man who desires to attain success in that career arc 
so severe as to leave but little residue for the equally increasing 
calls upon the strength and lime of those who aspire to dis- 
tinguisn themselves in scientific pursuits. Bm, while I do not 
look forward to any immediate closer connection between the 
pursuits of politics and science, I am not by any means sure that 
in some time not very far distant some greater knowledge and 
acouainlance with at least the results of scientific investigation 
and inquiry and research may not come to be a necessary part of 
the equipment of some portion at least even of our Government. 
The recent discoveries of science and their practical results have 
had so profound an infiuence on the social condition of all the 
peoples of the world, uncivilised as well as civilised ; they have 
had, and are having, so great an influence upon the industrial 
progress, and therefore upon the growth or decline of nations, 
that it is almost Impossibw that some knowledge at least of the 
results,^ if not of the methods, of scientific discovery should 
become dl^OBt as indispensable a part of the training of states¬ 
men as the knowledge of the instincts, the passions, and the 
interests of the peoiirte to which their studies have hitherto 
been almost entirely, or at any rale mainly, directed. I'he 
uestion whether with advantage the State can more 
irectly interest itself in the direction or assistance of 
scientific. Inquiry is one which 1 have no doubt has 
been fluently discussed amongst you and upon which, 
probably, there would be considerate cfiflerence of opinion even 
among those who are assembled here. That is a question which 
I have no inteti^oQ of entering upon, but there is a less ambitious 
objeOt-!*tWe o^ect of making some of the main principles of 
sciertce and a knowledge of the results at least of the discoveries 
of science .more accessible to the main body of the people— 
whiqh has occupied our attention in recent years. It is also an 
obiecl which has occupied a greater share of the attention of 
other Qationa, and one which, Tn my opinion, will reouirc and 
demand greater attention on our part in the future. I nope and 
trust that at tio distant time Her Majesty’s Government may ^ 
able to make proposals and submit measures to you bearing in 
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Kome dtgree upon the ^ubiecls to which 1 have reserved. Among 
theae 1 may mention such subjects as that of the creation of a 
teaching University for the City of London. I should not say 
for the city, but for London itself; and for the whole country 
aome reorganisation of its secondary education, which is the 
indispi^nsaDle foundation of any progress towards higher 
scientiiic study. I myself entertain a strong conviction that these 
are subjects of far greater importance than a great many which 
excite much more general and widespread interest. But strong 
as my own conviction, or the convictions of my colleagues^ 
upon these subjects may be, T am not here to hold out to you 
any sanguine hope that we shall be able to induce Parliament 
to devote to them the attention which these subjects, in my 
opinion, richly deserve. Certainly we shall not be able to induce 
Parliament to give them the attention which they demand and 
require unless we can create in the country a widespread public 
opinion of their importance and their necessity. I think that 
many of those 1 have the honour of addressing, who stand at 
the head of the scientihe professions, may be able in these 
matters to render great assistance to the Government by guidance, 
counsel, or advice, and, by helping us, thus assist to create 
throughout the country a public opinion of the importance of 
these rnatleri, 1 think you can assist us in bringing home to 
the minds of many who have hitherto given, perl^pa, an in¬ 
complete consideration to these questions the fact that that 
country cannot prosper which neglects the prosecution of either 
the higher or the suiK>rdinate branches of scientific research, or 
which is indifferent to the scientific training of those who arc 
destined in the near or even the more distant future to conduct 
the industrial and commercial enterprises of this Empire. 1 will 
not trespass further upon your time except to thank you in the 
name ol my colleagues for the very cordial manner in which this 
toast has been proposed for your acceptance by Sir John Evans 
and for the manner in which you have received it, 

Tne American Ambassador in rising to propose the health of the 
Royal Society, said I can only follow at a great distance the 
example set by his (trace the Duke of Devonshire, and apologise 
at the beginning for my lack of qualification to address such an 
assembly as this. 1 regret that I have not even that smattering 
of scientific knowledge which would enable me to put on an 
appearance even of saying anything instructive or amusing. The 
only reason why I do not stand entirely mute is that I am 
unwilling by silence to seem indifferent to the great compliment 
which has been paid me in assigning to me this honourable duty. 
It is in associations of men like this, in institutions like the Royal 
Society, and similar bodies in America, of course of more recent 
date and of narrower resources, iliat there exists ohe of the 
strongest bonds of union that unite the two great branches of our 
race. They are held together by a common love and pursuit 
of universal truth, by devotion to the highest interest of 
mankind, by a kindred passion for light and progress. 
In your^ursuits there is everything that unites and nothing that 
divides. The results of science arc all gain and no losi The 
triumphs of war ard bought by the tears apd anguish of both sides. 
The success of diplomacy and trade, are often attended by the 
discomfiture of one party. But the whole world is brightened and 
made more livable oy the achievements of a Faraday, a Morse, 
or a Fulton. The ^nius of a Lister or a Morton lessens in¬ 
calculably the wh<Me vast sum of human suffering, and every 
invention or diKovery on either side of the sea—the product of 
the patient, self-denying labour of any of the scholata of our 
race, whether it be Ix>rd Kelvin or Edison, Bessemer or Graham 
Bell, Huxley, Tyftdall, or Marsh—is at once thrown Into the 
common slock of the world’s intellectual riches, profiting every 
one and injuring none. It is for this reason that I— 
although 1 have no claim to sit among scholars or men 
of science—am glad to be allowed to come here .and pay 
my humble tribute of profound respect to those eminent men 
who, under the auspices of this venerable institution, are doing 
so much to hasten the glad day when all mimneeptiona and 
misunderstandings, born of ignorance and prejudice, shall fade 
away in the light of dawning truth and widening knowledge; 
when, to use the language or ypur grant poet, who was himsflf 
through life a patient and devoted student of science, ** Universal 
Peace ” shall 

Die Uk« A thtfi of light KCrow ttw land, 

And like a lane of bsami athwart the mo. 

I have the honour to propose the health of the R<^t 
Society, and to couple with the toast th^ twroe» honoured and 
revered in every country upon earth where high genius, devoted 
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to the loftiest purposes, la valued and appreciated—the name of 
Lord IJster. 

The President responded, and afterwards proposed the toast 
of “The medallists,” to which Prof. Forsyth replied. The 
dinner terminated with the toast of “ The gu<»ts,” proposed by 
Lord Kelvin, and responded to by Prof. Lewis Campbell. 


USEFUL INSECT PRODUCTS. 


commercial value of the insects from which cochineal, lac, 
^ and Japanese white wax are obtained were briefly referred 
to, by Dr. L. O. Howard, in the course of a short paper on a 
useful American scale insect, read at the last meeting of the 
Association of Economic Entomologists. It was pointed out 
that for many years the cochineal or cactus scale insect, now 
called Coccus cac/i\ was used as the basis of an important red 
dye, until practically superseded by the introduction of aniline 
dyes. In the same way the European Porphyrophora was used 
in the production of a purple dye. Aside from the dye insects, 
we have the lac insects, of which a single species, TocAari^ta 
Jacca^ produces practically all of the shell-lac, stick lac, and 
button lac of commerce. This species is Asiatic in its diatn> 
button; but in the south-west States, upon the very abundant 
creosote bush, a lac insect occurs in an enormous quantity, the 
commercial possibilities of which have not been developed. 
This is the congeneric species, Tackardm larrccf (Comstock). 
This insect has been known to science only since 1881, but 
was long prior to that time known to the Indians, who for 
many years have been in the habit of collecting the scale in¬ 
sects and forming them into mure or less elastic balls, which 
their runners were in the habit of kicking before them as they 
journeyed from one point to another. There are other species- 
of the same genus inhabiting North America. The third sub¬ 
stance of commercial importance derived from scale insects is 
a pure while wax, which is secreted by the Chinese and Jajmnese 
Ericertis pi'la and by the Indian Ceroplasles cenfa^s. On 
account of its expense, and on account of more or less available 
substitutes, this wax has not become of great commercial im¬ 
portance in Europe, but is much used in the Eastern countries, 
Doth in the malting of wax-candics and in medicine. The 
Chinese wax is said to have ten times the illuminating {xiwer 
of other waxes. It is a beautiful wax, resembling beeswax in 
its chemical composition more nearly than the vegetable waxes, 
and is clear white in colour. Dr. Howard calls attention to 
the fact that in the far south-west of the United States there 


is a wax insect {porococcus qutreus) which apparently needs 
careful investigation from the commercial point of view. 
Three species of oak are recorded by Prof. Comstock as offer¬ 
ing food for this insect, vis. Quercus ohlcut^ifoUay Q. undutata 
variety and {>, agrijoHa. Dr. Howard recently re¬ 

ceived specimens of the insect from Mesa Grande, California. 
They were not sent in position on the twigs, but had been 
removed from the twigs, and compressed together by hand 
into a more or leas pliable lump, somewhat rcsembUng a iumi> 
of india-rubber, but not possessing the same elasticity. The 
substance, it is remarked, makes an admirable chewing gum, 
as it takes and retains flavours better than other gums. Part 
of it has been proved by chemical analysis 10 be a true wax, 
aqd part resemnles rubber in its physical properties. The 
product is not only interesting from a chemical standpoint, 
but it may prove to be also of economic value, as the svipply 
is well-nigh inexhaustible. By directing attention to tnese 
products of potential importance, Dr. Howard demonstrates 
the commercial uses of entomology. 


THE RAINFALL OF SOUTH AFRICA. 

A SHORT time ago the Meteorological Commission of Cape 
“ Town placed in the hands of ]^. Alexander Buchan the 
rainfirii statisucs obtained at 278 stations in Cape Colony during 
the ten years iS85-^i8m, in older that he mkht analyse and 
discuss them. Dr. Buchan has now completed ms task, aAdthe 
results a» given in a puhlicatton just rcemved firom the Meteord* 
logical Commisdon. The report contains sixteen maps printad 
in different shades of blue to exhibit the muiCall in South AMl|a 
(from lat 35* to 35* S.) lar of fhe year, the maid* 

mum annual ninmHi the mhiiRUtm mtn&ll, tha mean anmiiit 
rainhiU, and the range M mean annual ndafiOL All the infer 
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ituition which the statistics are capable of aflbrdinp; has thus 
been extracted from them^ and is shown graphically upon this 
series of maps. 

In a bdef introduction to the tables and mapst Dr, Buchan 
refers to a few points of interest to meteorologists and physio¬ 
graphers, It app^rs from this* and the map of mean annual rain> 
fallf that the annual distribution over South Africa, to the north 
of the latitude of Clan william, steadily increases from west to 
east, the amount on the Atlantic coast falling short of five inches 
a year, whereas on the ease coast, for some distance to the north 
and south of Durban, it exceeds forty inches. From Philadelphia, 
a Utile to the north of Cape Town, all along the south and 
south-eastern coast (with the exception of a small portion from 
Cape Agulhas to Mossel Bay), and for some distance inland, the 
annual rainfall exceeds twenty inches. These southern slopes 
appear to be, longitude for longitude, the best watered portions 
of South Africa. 

Dr. Buchan studied the statistics with reference to the sunspot 
period ; and with reference to the subject reports as follows ; — 

Sunspot Period of the Rainfall, 

In order to see what connection may be between the sunspot 
period and the rainfall of Cape Town, the annual amounts are 
(hu4 arranged : — 

“ Table showingthc difference ofeach year’s rainfall from fifty- 
four years* average of 25*83 inches.* 


Convocation has directed that 600/. a year be paid to the 
Visitors of the University Observatory for its use for the next 
five years, beginning January 1, 1898. 

The followiog grants have been made to the Botanical 
Depirtmentj Ot)for the Herbarium, Library, and Musetim 
such a sum as will, with the Fielding Fund, make up 400/, a 
year; (2)^50/. a year for the Botanic Garden. Tne grants 
extend over the years 1898-1900. 

The Professor of Chinese, James Legge, died on Monday at 
his residence in Oxford. 

Mr, J. O. Griffiths, of Llandovery CoU^e, has been elected to 
a Mathematical Scholarship, and Mr. O. T. Falk, of Rugby, 
to an Exhibition at Balliol College. Mr. K. W. Shobridge, 
Bradford Grammar School, has been awarded a Mathematical 
Scholarship at Queen’s College, and Mr. F. R. Sandbach to one 
at Corpus Christi Collie. At Hertford College, Mr. H. A. 
Brown, of Plymouth Allege, has obtained a Mathematical 
Scholarship, and Mr. R. Cambridge an Exhibition. 

Mr. G.' PriestJe;^, of Eton College, has been elected to a 
Natural Science Scholarship, and Mr. S. Douglas, of Wygges- 
ton School, Leicester, to an Exhibition at Christ Church. 


The Russian Government has granted 400,000 roubles for the 
construction of a chemical laboratory at the Polytechnic Institute 
at Riga. 
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*' The individu4.1 years' rainfall shows sudden transitions in 
amount from year to year. Thus 1877 and 1878 show respec¬ 
tively 975 inches, and ij '2i inches ^yf excess above the average ; 
whereas the two following years, 1879 and 1880, show 7 07 
inches and 8‘U inches of denciency. These two pairs of con¬ 
secutive years arc, further, the greatest departures above and 
below the average annual rainfall of the whole fifty-four years. 

** The means of the eleven-year period have been ‘ bloxamed ’ 

thus, 1st yearas 9nd year = * and so on. The 

smoothed curve thus obtained is a remarkable one. The rainfall 
is above the average in the fifth, sixth, seventh, and eighth years 
of the sunspot penod, but under the average in the other years. 
The curve further shows two maxima and two minima. The 
seller maximum occurs on the first year, thence the rainfall 
diminisheft to the smaller of the two minima on the third year ; 
then gradually rises to the principal maximum, 378 inches above 
the average, on the sixth year; and thereafter steadily &1U to 
the prtnapal minimum, 1*69 inch below the average, on the 
tenth year. There is thus a difference of 4*47 inches between 
the annual rainfall of the wettest and driest years o^ the sunspot 
Mrlod. The steadiness of the increase and decrease of the tain- 
hill daring the period is the moit remarkable feature of the curve. 
It must, however, be noted that the extreme irregularity of the 
annual ambunts from year to year eannot be said to hold out a 
hope that the cycle can be turned to practical account in fore¬ 
casting dry and wet years." 


l/N/yEMSiTV AND EDUCATIONAL 
INTELUGENCE. 

OXFOED.—Mr. )Fb Harrison (New CoB*) has been appointed 
Exag^r In Mdphaniesand Phyrics, Mn W, W. Fisher (g.C.C ) 
in Cbenristtry, and Mr. C. H* &r)cs(Camb.) in BoU^, for the 
taanUpation in the ^hal Hotioors &hoDl of 

sad the light, a d«- 



A COURSE of ten Thomson Lectures on Magnetism will be 
given at the Free Church College, Aberdeen, by Prof. J. A. 
Ewing, F.R.S., Irom December 9-22. 

Dr. F. STANI.EY Kivi'iNc;, F.R.S., lecturer and Assistant 
in the Chemical Research Laboratory of the Central Technical 
College, has been appointed to the Professorship of Chemistry 
in University College, Nottingham. 

President Seth Low, at the request of the trustjees of 
Columbia University, has withdrawn his resignation, which was 
presented before the election in order to leave him unembarrassed 
in the canvass ; he will, therefore, continue to preside. 

We learn from Scieme that the Technical Institute in Munich 
has lieen given by the Government 175,000 marks for enlarging 
the electro-technical laboratory, 1 (0,000 marks for the erection 
of a laboratory for the agriculiiuar station, and 170,000 marks 
for enlarging other buildings. 

The Root Hail of Science and the Benedict Hall of 
Languages of Hamilton College were dedicated a few days s^o. 
The former, which cost 3ji,ooo dollars, was the gift of Mr. Ehhu 
Root, and the latter, which cost 30,000 dollars, of Mr. H. H. 
Benedict, both of New York City. 

The Council of the College of Preceptors have arranged a 
number of lectures to be delivered between January 4 and 
January 14, and visits to PMucational Institutions, for^ teachers 
(especially Siecondary Teachers), who will be in London at that 
period. Among the subjects of the courses of lectures are the 
principled of class teaching, 1 ^ Mr. J. J. Findlay; and the 
teaching of science, by Dr. C. W. Kimmins. This course will 
have special reference to the Headmasters’ Association's 
syllabus of physics and chemistry. An address on eyesight in 
relation to school life, will be given by Dr. W. S. Colman ; and 
one on ^^t^ating school museums, by Mr. E. Howarth. There 
will al»6 be an exhibition of ge^raphical lantern slides, 
specially prepared for the Geographical Association, by Mr. B. 
B. Diclanson. 

At the annnal meeting of the Scottish Association for the pro¬ 
motion of Technical and Secondary Education, held in Edln- 
burgh'onv Saturday, the President, Lord Reay, delivered an 
address M! the necessity of paying more attention in this country 
to prgamring and s)‘stematising technical education. In the 
course Of his remarks he said that tht^h the Victorian era had 
been rich in men of the highest scientific eminence, other nations 
not poawasliig men of equal eminence bad enriched themselves 
by tne ttachkm of the men who filled such glorious pages in our 
history,' Intfeemistry, in phyrics^ in electricity, in geology, in 
astro^omyi the mcMt illustrious names of Scotsmen and English¬ 
men couta be menrioned, but when it came to the adaptation of 
their teaching In the school. In the workshop, on lar^ landed 
estates, thej had to go to Germany, to the United States, to 
SwitxerlaiKf, and to htelgium. Onr aystem of education ought to 
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be worked on t)etter lines. No spasmodic efforts here and there 
to form science classes, but technical schools which led to 
technical colleges, on a carefully graded system, were needed. 
The tCduca/tion Dipirtmcnt would have to determine clearly the 
lines of demarcation of thi various fonin of educition which it 
would support. In the United States, Germany, France, and 
Switzcrlana, public money was un^iidgingly given to techtiical 
sch >oU, and there was no reason why in this country there should 
l>e so much hesitniion. The cause of the success and progrns 
of continental industry was due to the keen sense of conrpetilion 
and to the widespread conviction that all production must be 
placed on a scientific basis Science there was not considered as 
a luxury, but os a powerful agent of economic production. *]^e 
fojner we realised that our very existence as an industrial nation 
ua; threatened the better. 

Thr opinions expressed by Prof. Priestley Smith in a 
pamphlet on the “ Aims and Methods of Education ” iCornish 
Brothers, Manchester), just received, are acceptea by the 
majority of pebple who have given thought to educational 
systems. The ordinary nniddle*class parent is content to 
know nothing ab>ut the efficiency of the instructors in the 
schools to which he sends hia children. Happily, the limes 
arc \ without signs of the growth of a neaUhy interest 
in the sul>ject of ration il cdtication, and we welcome every 
publication which will encourage its development. I of 
us are of much the same opinion as regards the futility of 
learning by rote, and the truly educational value of a kinder¬ 
garten system of education for the young, A kindergarten 
may be described as a place where cnildren learn by natural 
insiead of unnitural methods, and con.sequontly acquire more 
rcalknowdedgt* than by any other system. But not every school 
that is called a kindergarten justifies the title, for in many 
of these schools, as in many private schools for the middle* 
cliiSis, Nullification to teach h often a secondary matter compared 
with local influence. The elementary school teacher must show 
himself qualified to teac^ befitre he can be recognised by the 
Education Department, but we have not yet reached the^‘ stage 
of educational progress when the master of a private school 
must produce similar credentials. When these anomalies are 
destroyed we may jHsrhaps hope for the establishment of a 
rational system of education, for we shall then have the men to 
put it into effect. Prof. Smith says many hard but true things 
wdth regard to the classical veneer which effectually covers up 
natural tendencies in the public school. “The follower of 
nature." he remarks, “ in education, adopts a different system. 
He believes less in books, which supply information ready cut 
and dried, than in mental exercises earned on in class by ques¬ 
tion, discussion, and demonstration. He helps the coy to 
observe and compare examples, to discover likenesses and differ¬ 
ences, and to arrive at rules and principles by inferring them 
for him seif. He aims at seiftrainittg^ and studies the art of 
pfomolin| it. He <leclares that this system arouses a greater 
activity of interest in the boy. and makes of his mind an in¬ 
strument fiw observation and reflection rather than a store¬ 
house. " This is the system of education we should encourage, 
because it is the one which Will most benefii the child, the 
country, and the race. 


SCIENTIFIC SERIALS, 

BolUitim deUa Socut^ Sismohgica Italiana^ vol. iil N, 

An electric seismoscope of double sensitiveness, by G. Aga* 
mennonc.—An elastic pendulum for mechanical action, by C. 
Guiicanti.—Notices of earthquakes recorded in Italy (Febr«' 
W 18-March 20, 18971, by Agatpennone, the most 
ittg being those of disuut, but unknown, earthquake bn 
February and March 2 

N. 4.—The earthquake of Kishm (Persian Gulf) of tW night 
of. January lo-n, 1897, by G. Agamennone. A correUtiow 
'of aome records of a previously unknown earthquake obtained 
at European observatories betweeij 9.15 and 9.32 p.m. (Greeh' 
wich mean time) on January 10, with 9m earthquake ocoiriing 
at 9.30 (?) in the island of Kishm, but the Umes are toq 
Cordant to enable the velocity to be di^mtmed r-Summary of 
the mncipal eruptive phenomena in Sicily and the adja^t 
island during the half-year January-]uue^ iS97» by S. 
Arcldmcono,—Condition of the central eraser of Etna Irom the 
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second half-year of 1895 10‘ the first half-year of 1897, by A, 
Ricc6.—Notices of the earthquakes recorded in Italy (March 20 
-April 27, 1897), by G. Agamennonc, the most impirtant 
being the Umbrian earthquake of March 21-22, the Roman, 
earthouakes* of April 3, the Lucano earthquake of April tb, and 
the Aoruzxi earthquake of April 26-27. 


SOCIETIES AND ACADEMIES. 

LoNrx>N. 

Royal Society, November 25 —“ On the Geometrical 
Treatment of the ‘ Normal Curve ^ of Statistics, with especial 
Keierence to Correlation and to the Theory of Error. ’ By 
W. F. .Sheppard, LL. M., formerly Fellow of Trinity College, 
Cambridge. 

The object of the paper was, in the first place, to simplify and 
extend the treatment of normal correlation as expounded by 
Francis Gallon and Karl Pearson; and in the second place to 
obtain general formula: in the theory of error, and to apply them 
to questions which arise in relation to normal distributions aod 
normal correlation. The method was, throughout, elementary^, 
the use of the differential and integral calculus Ireing avoided, 
though geometrical infinitesimals were to a certain extent 
cmphjyed. 

Physical Society, November 26.—Mr. She! ford Bid well, 
President, in the chair. — Mr. Kollo Appleyard read a pa^r 
on the failure of German-silver and platinoid wires. The 
mechanical defectiveness, and the consetpiein electrical in¬ 
stability of alloys used for electrical wires, may be discussed 
from two points of view : (i) as to the constitution and metal¬ 
lurgy of the aUtiy ; (2) with regard to the subsequent treatment 
and environment of the wire. In stating the case, the author 
gives insiances of the failure of German-silver and platinoid 
wire that have occurred among several thousands of resistance- 
coils distributed over widely different latitudes. In periods of 
time, varying from six weeks to several years after manufacture, 
the wire on some of the bobbins became brittle and broke, not 
only on the outer layers, but also within the coils. The towns 
where the faults appeared are all within the tropics, and included 
nearly within the isotherm of 25“ C. Other coils, of nominally 
the same material, manufacture, and environment, have retained, 
their original good condition, It follows that rnetallurgical 
differences exist between different samples of the same noininnV 
quality of alloy. Examples are given to prove that faUure 
sometjroes occurs with platinoid through which no eKctrld^y, 
has passed. Provided that the wire is good, the effect/of 
environment is almost insignificant, r.r. the question is one of 
metallurgy, rather than of instrument-making. The author 
introduces a distinction in regard to brittleness. He discrim¬ 
inates between “primaiy^* and “secondary" brittleness. 
“Primary” brittleness is characteristic of certain alloys {( 5 or 
instance, of gold-lead, or of gold-bismuth) from the moment qf 
their solidification. But the brittleness of German silver apd of 
platinoid is of a different order; it is a subs^uent phenomenon. 
“Primary” briiileness is thus an accident of binh, and 
“ secondary " brittleness is a disease that develops with age lUid 
circumstance. The fracture of bad specimens of German-illver 
and platinoid shows patches of dark metal, crevices, gnu 
fissures. It may be supposed that, during the process 6f 
ing, “liquation” occurs—the metals that first soluBf^, 
jecting yet molten portions, as ice rejects foreign 
Consequently, the strength of the 'final alloy yaiwl: 
from point to prnnt of its mass, and in passing alar-' 
wards through the die* the weaker portions give Wayi «hd 
the general structure is loosened; moisture cah then 
through the cajinllary channels. At all fissures and crevicUS w- 
electnc current produces undue heating ; this accounts for itff^ 
failure of resistance-coils on arc-light and other .circuits. As 
regards the proteotton of coils against tAbtsiure, parafiSn-wM U 
of no use wWever; it is highly abooiThhnt Shellac varnh^ If 
greatly to be preferred. Ebonite doe# not seum to hayu. Aqy 
deteriorating but H niay be weliJd life ailoj^ Wr'M’ 

actual c^^t iD.condtusl^j, 

I importmg thousands ttf tons, pumually^ of ^ 

Oennany; this Is sulBc^% be r2|iri^T W; 
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ceftson to know that inatrument-makers were beginning to get 
the wire for tlieir resistance-coils also from Oermany. He had 
not enough experience of tnanganin to say whether that material 
would stand rough service in the tropics/ Pr<5f. Ayrton said 
the pa|>er had raised ^he extremely interesting question of the 
permapetit^ of metals used for resistance-coils. Some time 
ago he had immersed bare platinoid wires in running water in 
metal tanks, and the wires all broke into short pieces. He 
thought, at the time, this might be due to electrolysis. On 
another occasion he had found that by raising the temperature 
of platinoid to a dull-red heat in the air, by an electric current, 
apy acquired faults in the wire were corrected, and the original 
resistance and flexibility were restored. Kven when .such 
metals are in good condition, the resistance temperatnre curve 
does not return upon itself; it encloses a loop, indicating two 
distinct values for resistance at each temperature. He had been 
told by Dr. Muirhead that coils intended for hot climates 
should be enclosed in air-tight metal cases. English manu- 
beturers were still dubious in regard to manganin. In 1892 | 
he had twenty coils of this material, each of a thousand 
ohms; the wire was silk covered. There were 2000 \ oUs 
between the terminals. Their resistance had certainly not 
changed by i in 1000, although there was some amount of 
vagueness regarding the fiflh ngure, which might be due to 
molecular alteration, for they were heated more t^n was good 
for resistance coils. He confessed that this msnganin had come 
from Germany. Dr. S. P, Thompson mentioned an alloy that 
was proposed in Germany under the name of “Constantin.’* 
He would like to know whether any information could be ob¬ 
tained as to the employment of cast-iron wire. It was a metal 
that in some respects commended itself. He had observed the 
failure of some CUrman-silver coils, but he had generally at¬ 
tributed it to rough handling. Mr. W. Watson referred to the 
recent work done at the Reichsanstalt with regard to German- 
oilirtr and platinoid. It was there found that all alloys con¬ 
taining ainc were liable to erratic change of resistance, and 
‘ i^ere unsuitable for standard coils. Moreover, even the slight 
amount of idnc introduced into manganin during t^oldering with 
aoft solder robbed that alloy of its constancy. Silver solder, 
containing 75 per cent, of silver, should he employed for man- 
ganSn. It Prof. Ayrton^s coils were soldered with soft solder, 
that was sufficient to account for the change in the fifth figure. 
Shellac varnish was undoubtedly the best protection for coils. 
Absdute alcohol should be used as Che solvent, and the coils 
should afterwards be heated for some hours at 140^* C. If a 
heating-current was passed through German-silver or platinoid 
coils Immersed in water, the general result was to produce 
brittteness.—Mr. Watson then described a thermostat which 
he had contrived for drying the coils after applying the shellac 
varnish. A hot-air oven contains a thermometer witn a platinum 
Contact at the I4cf mark, and an S candle power lamp. The 
chermometer is in circuit with a relay actuating a mercury-key 
ifbr the 8 candle-power lamp. The key consists of two mercury- 
cups, and a C(»^responding U-piece of copper, inverted, one 
Umb to each cup, It is important to keep the heating-circuit 
always madefor this purpose a 53 candle-power lamp is per- 
ttuwmttly connected between the two cups.—Prof. Perry then 
read' a vote on a question in thermo-dynanrics, arising from 
corvespohdence that had taken place between himself, Prof. 
RamsaVf aad Mr. Rose-lnnes, with regard to a paper in the 
Tram. Mr. Rose-lnnes replied.—The President 
proposed a vote of thanks to the authors, and the meeting, 
adjourned until l>eeember 10. 

iruthethittidal Society, November 11.—Prof. Elliott, 
F.R.S^, President, in the ehatr.—The President briefly referred 
to the reemit decease of Lieut.-Colonel J. R. Campbell, ivho 
hkd served on the Counclli and r^er^ signal service to the 
Socie^ by his liberal gift of ^00/. to Us funds.—The Treasurer 
igave an absUact of his report, and> In the course of his remarks, 
pointed out that the puDlications of the Society had of recent 
yeora ,mw& to such .Sm extent us to ux its utmost resources, 
,had t&t, h the heha .pf^:t;he funds tnuniflcently 

JeataMllheid ;I^r(^Rayl%h,rUnd more recently 

^ hit . the ^ioCjety would be 

td mahrrMlilyr reknet itsitotmre of uoti vity.—The ballot 
! l^en fhe hwdhitt fiEmounorFd that the gentlemen 
KAtniiii (Ocifbber ix) had been dulyi 
serve Cpundl for the ensui^ tUssioii-^Tlic; 

: pu an kufcenslon of the 
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exponential theorem, by J. E. Campbell; the integral Jp"ilx, 

and allied forms in l.egendre’s functions, between arbitrary 
Umits, by R. Hargreaves; on the Ponce let polygons of a 
Lima^on, by Prof. F. Morley ; the calculus of equivalent state¬ 
ments (No. 7), by H. MacColl; the character of the general 
integral of partial differential equations, by Prof. Forsyth; 
note on Bessel functions, by H. M. Macdonald. 

Geological Society, November 17.—Dr. Henry Hicks, 
F.H.S., President, in the chair.—The geology of Hotuma, 
by J. Stanley OaHiner. The author described the relation¬ 
ship of the island of Rotuma (situated in lat. la'* 30' S., long. 
277° 1’ E.) to the adjoining isles. It is almost separated into 
two parts, which are united by a narrow neck of sand. The 
interior is compased of volcanoes, which have emitted lavas and 
fragmental rocks. Around (he volcanic rocks are stratified 
deposits composed of sea-sand with volcanic fragments. These 
are partly denuded, and are mantled round by coral-reef and 
beach sand-flats. A remarkable cavern in the lava of Sol Mapii, 
with lava-stalactites, was described ; there is a similar cavern in 
Au Huf Huf. An account of the prevalent meteorological con¬ 
ditions was also given. In an appendix by Mr, 11 . Woods, 
some of the rocks were] described. They consist of olivine- 
dolerites and basalt.s and associated fragmental rocks. —A 
geoli^ical survey of the Witwatersrand and other districts in 
the Smthern Transvaal, by Dr. Frederick H. Hatch. After 
giving an account of the physical characters of the area, the 
author proceeded to describe the various rocks, referred to 
(i) the Karoo system ; (2) the Cape system ; (3) the Primary or 
Archman system. The Archxan rocks protru^le in a few places 
throi^h the sedimenta^ beds, which form the greater part of 
the area, and Consist of an igneous complex of rocks of varied 
composition. The Cape system is capable of division into flve 
distinct series:— 

rMa^aliesherg and Gatsrand series; alternating^^uart- 
zites, shales, and lava-flows. 16,000 to 20,000 feet. 
Upper ^ Dolomite and cherts, thickly bedded. 6000108000 feet. 

Beds. ' Black reef ,• a bed of quartzite and conglomerate, 20 J 
to 50 feet, and'Kiipriversberg amygdaloid ; a basic V 
-volcanic rock, 5000 to 6000 feet. j 

I Witwatersrand beds; sandstones and conglomerate 
(in park auriferous). 11,000 to 15,000 feet. 

Hospital Hill series; quartzites and ferruginous shales. 
8ckx) to 10,000 feet. 

The Karoo formation U represented by the coal-measures of 
Vereeniging and the district south of Heidelberg, and by the 
measure* of other coal-areas. They have furnished plants which 
Mr. Seward refers to in a note os being of Permo-Carboniferous 
age, The age of the Cape system is doubtful. The Upper beds 
rest uneotiformably on the I^wer ones; and if the latter be of 
Devonian age, as has been inferred, the former may represent 
the Lower Carboniferous rocks. In the discussion Which fol¬ 
lowed the reading of the paper, the President asked whether 
there was any fossil evidence to show the age of the beds under 
those of Permo-Carboniferous age. The unconformities were 
important, and might indicate that there were rocks in the area 
older than those of Pabeozoic age. Would it not be lietler to 
avoid using the term “ Primary”’ for crystalline rocks suggested 
to be of “Archsean” age? Mr. C, Dawson pointed out the 
great lithological resemblance of the specimens on the table from 
the Hosoital Hill series to some of the fluviatile rocks of the 
English Wealden group; particularly to the lower beds of the 
Hastings sands and Ashburnham group. The Cape series, of 
course, was a much older formation and had suflered change, 
but the rocks of the Hospital Hill series appeared to have 
suffered, l«st. Prof. Le Neve Foster said that he considered 
that ail .{itftjsons interested in gold-wining were much indebted to 
the author for his very valuable contri&tion to our knowledge 
of the g^lqgy of a great gold-bearing region. He desired In- 
forniarid^ two poinu : (1) whether the coi^lomerate-beds 
on the sbiitherb side of the syncltnal are as rich in gold as those 
which have so largely Worked on the north side ; and (2) 
what sdyfeoe^mtiations guide the prospector in searching forme 
oiitcrop:bf the bi^dl Is their existence indicated by quartz- 
pebbl^ 6b the Sdi^e, or by ferruginous outcrops, or what ? In 
conetttM^i he tl^euse by the author of the ex- 

presrion “ mfinciblisation of the ' Conglomerate ” t he wished in 
seaadit mid otrt of sbaadn to protest against this use of the word 
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'* mineralimtion '* Mr. W. H. Merritt said that v^hat he 
' thought of ipecial interest was the mode of occurrence ol the 
gold in theee conglomerates. He said that this showed that 
auriferous solutions may occur in a very unexpected manneE, 
and in very unexpected places; and in conBrmation of this he 
alluded to a locality in British Columbia where gold occurred, 
and was worked in deposits of cupriferous }^rrhotite containing 
virtually no free quart2 and occurring chiefly in gabbro. The 
Rev. J, F. Blake and Dr. J. W. Gregory also Sjjoke. The 
author, replying to the President, admitted that in describing the 
ai^ient crystalline rocks he had used the term ** Primair ” indis¬ 
criminately with '* Arch^ean.^* He agreed that it would perhaps 
be better to discard the former, and to use the Utter term in 
reference. With regard to the age of the Cape formation, he 
ad pointed out in the paper that the Witwatersrand b^s were 
probably correctly correlated with the Table Mountain sand¬ 
stone, and that the latter was underlain by the Bokkeveld shales, 
in which characteristic Palaeozoic (Devonian) fossils hcul been 
found. Keplying to Prof, Le Neve Foster, be instanced the 
Nigel Mine as one that had been opened up in payable ore on 
the south side of the synclinal. There was nothing to indicate 
which of the conglomerate-beds might carry gold, short of taking 
samples for panning or assav. He saw no objection to the use 
of the word *' mineralisation to indicate a secondary impregna* 
tion with mineral matter. He was glad to Bnd that Dr, Gregory 
confirmed him in the idea that the Dwyka conglomerate was a 
volcanic breccia, and consequently indicative of volcanic activity. 
—Observations on the genus AciisifMt de Koninck, with de¬ 
scriptions of British species, and of some other carboniferous 
gastropoda, by MissJ. Donald, of Carlisle. The author made 
some preliminary observations on the genus Ar/isinOf and con¬ 
sidered it advisable to regard A. pukhra as the type of the genus, 
while the so-called A. striaiula must be placed among the 
MprcAsoHiti:^ and A. ftatia is placed in a new genus. 

Eiitomological Society, November 17.—Mr, R. McLachUn, 
F.R.S., Vice-President and Treasurer, in the chair.—Mr. Setwyn 
Image exhibited male examples of Pign's itrasska^ with a black 
spot on the disc of the fore wings. They were bred from larva? 
found on Tropmlum at I^e, N. I>evon, and six out of ten males 
^owed this variation. He also showed a dark aberration of 
ttrika, taken at Copthorne in Sussex, and two fine 
specira^hs of P/usta moneta taken at Valerian, near Balcombe, 
Suseex.-'Mr. M. Burr exhibited three new species of Rumanian 
Orthoptera in illustration of a later communication.—On behalf 
of Mr. T. D. A. Cockerell, of MesilU, New Mexico, two 
specimens of Symklot laania from that locality were exhibited 
to show the remarkable forms of variation found in individuals 
occurring at the same time and place and on ihe same dowers, — 
Mrs. Nicholt communicated a paper on the butterflies of Aragon, 
and Mr* Burr a list of Rumanian Orthoptera.—Mr. Tutt read a 
ps^r entitled ** Some results of recent experiments in hybridi¬ 
sing Ttjphrosm bistgrt^a and Tcph'osia cripHsculariaP 

Royal Meteorological Society, November 17.—Mr. E. 
Muwley, President, in the chair.—Mr. R. H. Curtis gave the 
results of a comparison between the sunshine records obtained 
simultaneously from a Campbell-Stokes burning recorder and 
from a Jordan photographic recorder. The Campbell-Stokes 
recorder consists of a sphere of glass, four inche.s in diameter, 
supported in a metal zodiacal frame. A card being inserted-in 
one of the grooves according to the season of the yeai, the sun 
when shining burns away or chars the surface at the points on 
which its image successively falls, and so gives a record of the 
duration of bright sunshine. The Jordan recorder consists of a 
cylindrical box, on the inside of which Is placed a sheet of 
aeasitive cyanotype paper. The sunlight, which is admitted into 
the box by two small apertures, acts on the paper, and trkvelling 
over it by reason of the earth’s rotation, leaves a distinct trace 
of chemical action. In an improved pattern two semi cylindrical 
boxes are used, one to contain the morning, and the other the 
aftermfon record. The CampbelbStokes instrument gives a 
record of sun heat and the Jordan instrument a record of sun 
light; and whilst it is probably true that, as a rule, the burning 
and ^emical effects vary directly with the brightness of the 
sun's rays, yet it by no means follows thkt the conditions wUch 
will produce the most active chemical action must neceosaxQy 
and always be those most favourable for burning. It has been 
the opinion of most observers thnt the phoK^rapbic ipatiumeiits 
yield a larger record than those of the naming type. In order 
to set (he matter at rest the Council of the Royal Meteorological 
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Society determined to institute a comparison between the 
Campbell-Stokes and the Jordan recorders, which should 
thorough!)! test the capabilities of the two instruments, and at 
Ihe same time afford trustworthy data for determining how far 
the records yielded by the one may be accepted for comparison 
with those obtained from the other. These simultaneous ob¬ 
servations were carried out by Mr. E. T. Dowson, at Geldeston, 
near Beccles, and extended over a period of twelve months. 
The records were sent to Mr. Curtis for tabulation, who gave 
the results of his examination in this paper. After describing 
the methods adopted for the measurement of the records, Mr. 
Curtis drew the following conclusions from the figures: (j) In 
the case of the Campbril-Stokes instrument the records are 
capable of being measured with a very fair degree of accuracy. 
(2) The records of the Jordan Instrument afford room for much 
greater difference of opinion as to what ought to be tabulated, 
and consequently measurements of the Jordan curves arc open 
to considerably more doubt than are measurements of the 
Campbell-Stokes curves. (3) When the whole of ihe photo¬ 
graphic trace which can be distinctly seen, but including 
portions of it which are decidedly faint, has been carefully 
measured, the amount will approximate sufficiently lo that of 
the Campbell-StokM instrument to allow of records obtained 
from both forms of instrument being compared tn/gr re. From 
an examination of the records at other stations it appears that 
on some occasions the instruments have begun to record within 
thirteen minutes after sunrise, and has continued up to ten 
minutes before sunset. Mr. Curtis concluded his paper by 
calling attention to various defects in the adjustment and work¬ 
ing of the instruments, and pointed out how these might be 
overcome. After the paper had been read, an’ interesting 
discussion ensued os to the merits of the respective sunshine 
recorders. 

Linnean Society, November 18.—Or. A. (lUnther, F.R,S., 
President, in the chair—The President announced that since the 
close of last session they had been so fortunate as to receive from 
ProC 0 . J. Allman, a former President of the Society, a portrait of 
himself painted by Miss Busk, whose portrait of her late father 
was now hanging near it. It was an excellent likeness, and he 
was sure it would be highly valued. He moved that a vote of 
thanks be recorded for the presentation, and this was unanimously 
agreed to,—Mr* Alan F. Crossman exhibited photographs of a 
fasciated lily {Li/ium aurafttm)^ on which some information 
was given by Mr. A. D. Michael.—Mr. R. Morton Middleton 
exhibited and made remarks on some ants received from 
Ephesus. These had been referred to in a previous communica¬ 
tion as being made use of in Asia Minor for the purpose of bold¬ 
ing iG^ether the edges of incised wounds by means of their 
strongly-booked and sharp mandibles {jfoum. Linn, ^oc.^ Zw/. 
vol. XXV. p. 405). The spates was now identified as Cafaj^'fyphus 
viatica^ Fabr. Mr* Thomas Christy gave some additional in¬ 
formation resulting from inquiries he had made of foreign 
correspondents*—Mr. J. £. Harting exhibited a specimen of the 
great bl^ woodpecker \PUnt martius), lately received from 
Cohmel ^ C. Dawson, of Weston Hall, Otley, Yorkshire, where 
it had been shot in his presence by a friend on September 8* 

It was shown that this could not be the bird which had re¬ 
cently been lost from the Zoological Gardens, since the latter 
did not escape until October 9* Allusion was made to the 
numerous records of the occurrence of this species in England, 
some of which at least seemed worriw of credence, since the 
recorded specimens had been obtained, and were preserved in 
the possession of trustworthy persons, Mr. Howard Saunders 
expremed the opiriion that there was no sufficient ground for 
including Pieus tn^rimr in the list of British birds, as from its 
partiality for piue forests and its sutionaty habits, it was not 
likely to be a voluntary visitor to this country. The President 
remarked that the perfect state of plumage of the specimen 
exhibited was satisfifetory evidence ol iu not having recently 
escaped from captivity $ and that the late Lord Lilford, the year 
before bis death (which occurred on Time 17, 1896), had two 
black woodpedkert tn jsis aviary in Northam{)ionshire, and in 
consequence of their aiUng in bealthf had given them Mr 
liberty. It seemed possible that one of these might be the bird 
lately shot in Yorkshire.—Mr* Jf. E. Harting also exhibited in 
the fiesh a hybrid ph^isant and black grouse, which had bs^ 
received that ^y from Shropshire. In Itnpemnce It prebtoaljr 
resembled a rimdar hybrid of i^hfich a colored figure b giVeli 
in early ecRMs of WbhU'# ** Selbmi»/'-On^Wr 
Leonard Lush, of StohehonSh, OUmcestetUhiie, three 
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.ridges {Perdfx ctwrea) were exhibited, which had been shot 
by him on the Berwyn Mounbdns in Wales early in October 
li^t. It was retniirkable that InHic covey, which consisted of 
nine birds, no less than five of them were white, four only being 
of the normal colour,—Mr. Hamilton Leigh exhibited the skull 
of a red deer reoei^tly shot by him in Scotland, in which ^ere 
was a singular distortion of the pedicel, resulting from an anient ^ 
fracture of the left temporal bone.paper by Prof. A. 
Dendy, of Canterbury College, 'N.Z., was read, on P^ntobotbos 
MmaarensU ({^h. et. spec, nov.), a problematical cushion- 
shaped marine object, measuring from 13 to 36 mm. in ^trans-' 
verse diameter, found attached to rocks in shallow water the 
Gulf of Manaar, of which he had received fifteen sp^imens 
among a colle|ption of sponges sent to him by Mr. "' l^dj^ 
Thurston, Superintendent of the Madras Museum. The ob^t 
was found to be concentrically laminat^ and to contain cal¬ 
careous material, atKl a "ground-substance," the various micro¬ 
chemical reactions of which were carefully described, and which, 
if protoplasmic^ yielded no traces of nuclear structures. Minute 
al^ were alw detected, and in the deeper layers foreign particles 
in the form of sand-grains. The predominant component was 
found to be a dense feltwork of minute filaments, tor the most 
part radially arranged and destitute of contents, which after prot 
longed study the author had eome to regard as bacterial. Com¬ 
parison was instituted between these filaments and certain 
Schizophyta, and between the entire object and certain cal¬ 
careous algoid "pebbles," described by Murray, from Michigan 
and elsewhere, as also between it and the gigantic Hhizopod 
Loftusia (Carp, and Brady); and as an admittedly tentative 
conclusion, the author, anxious to record the existence of so 
remarkable an object, inclined to the belief that it may be a 
symbiote involving some gigantic rhizopod undetermined and a 
bwterial organisn^ Prof Howes, in reading the paper, sub¬ 
mitted some microsODpic sections of the object which had been 
made at South Kensington from material sent him by the author. 
He pointed out that spicules apparently of sponges could be 
detected among the foreign particles ; and remarked that to him 
and his colleagues at the Royal College of Science it appeared 
that while bacteria were present, al^l filaments were over¬ 
whelmingly predominant, and that the evidence for the supposed 
presence of a gigantic rhizopod was exceedingly slender. In 
this criticism he was supported by Mr. George Murray, who had 
also examined the material, and who, after considering the com¬ 
parison with the afore-mentioned "pebbles," put forward a 
suggestion of probable similarity to the algal " pseudomorphs ” 
apparently parasitic on sponges, first recorded by Carter in the 
Atmah and Mag, Nat, Sist, for J878.—Mr. F. .Chapman read 
a paper on Haddmia^ a hew genus of Foratninifera, from 
Torres Straits. He explained, with the aid of lantern-slides, 
that Hoiidoma is a calcareo-arenaceous type, of the sub¬ 
family LttuoitHiS (of Brady), 

Cambridqb. 

PhlloBophical Society, Kovember aa.—Demonstration of 
(he influence of uranium rm upon the formation of clouds, by 
Mr. C. T. R. Wilson. The effect was cleariy seen by the 
members of the Society present—Exhibition of models of the 
regular and semi-regular solids, by W, W. Taylor. Mr. Taylor 
exhibited and explained the construction of a large number of 
solids, the star solids having very various forms,—Partial 
differential equations of the second order, involving three In¬ 
dependent vartabies and possessii^ an intermediary mtegmi, by 
Prof. Forsyth. The author discussed the theory of Inese 
equations and developed it to the same extent as the corre- 
s^nding theory in the case of two variables had already been 
developed. In particular, he dealt with the equations which 
are the extension of the Monge^Boole forih; and he obtained a 
elate of equations which U the generalisutibn of the class dis^ 
covered by Goursati they possess an intermediary integral, 
though not of the general functional character appropriate to 
the Monge-Bpole equation.—The harmonic expression of the 
<^ly variation of solar radiation, and the annual variation of 
Its Coefficients, by Mr. R. Hargreaves.—On ^e fifth book of 
Euclid’s elements, by Dr. M. J- HIH,—Eleterification of 

prepared gases, by Mr, J. S. Townsend. This paper 
oontain^ an account of .^eriihcnts which were applied to find 
the Charge on the ttidivldual carriers of the eteCtridi^ In charged 
add also the v^Oeiiy of the carrier when actM on by an 
etehtsfo foffde. The results of es^imenta on dMfosion show 
^ ^e dhamn will net dlfhse through earthenware 
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with the gas.-^On a chemical effect produced by the impact of 
kathode rays, by Prof. J. J. Thomson and Mr. Skinner. 
Aluminium is rapidly evaporated from the kathode by an" 
electric discharge in a highly exhausted vacuum tube in which 
air has been replaced by mercury vapour. The metal w con¬ 
densed over the wails of (he tube in the form of a bright mirror. 
An iron kathode gives a similar nlirror in a mercury vapour 
discharge tube. When the aluminium coating is dissolved off 
the wall of the bulb by hydrochloric acid a gelatinous membrane 
remains which gives the reactions dF; silica. When potassium 
vapour is used the glass opposite the aluminium kathode is 
roughened. In parts sheltered by screens from the dtschi^e 
the glass is not attacked. In potassium vapour the aluminium 
kathode is not evaporated to any marked degree. Opposite the 
kathode both in the mercury vapour and potassium vapour 
bulbs a dark annular stain of (nc shape of the kathode is form^. 
This stain resists the action of strong hot hydrochloric acid, 
nitric acid, aqua regia and potash solution. The action of 
hydrochlorio acid removed it apparently by dissolving the glass. 
The tests indicate carbon, but the quantity of the stain is too 
small to make certain. The stain is also formed on screens of 
mica, quartz and calcite. Monatomic gases appear to permit 
the evaporation of aluminium, as Prof. Callendar has observed 
its evaporation ^ an argon vacuum tfibe.—On the effect of zinc 
and other metals on a photographic plate, by Prof. J. J- 
Thomson. In the course of a discussion at the Cavendish 
Physical Society on Dr. Russell’s J»p«r on the photographic 
effect produced by certain metals, Sir (Jreorge Stokes suggested 
that possibly light might be thrown on the question as to 
whether these effects were due to radiation or to the vapour of 
the metids, if photographs were taken with a stream of air 
Aowing between the metal and the photographic plate. In 
consequence of this suggestion a series of the photographs made 
by zinc and amalgamated zinc (i) with nothing but air between 
the zinc and the photographic plate, (2) when the zinc was 
covered with a film of celluloid, were taken both with and 
without an air blast. The photographs with the air blast were 
found in both cases to be distorted, which is in favour of the 
view that the effects on the photographic plates are due to the 
vapour of the metals. 

Manchester. 

Literary and Philosophical Society, November ifi.—Mr. 
J. Cosmo Melvill, President, in the chair.—Mr. Joyce Showed 
a small pocket form of voltmeter of the permanent magnet cla.ss. 
It is contained in an old-fashioned watch case, the first example 
having been made by Mr. Joyce in 1885. The present in 
strument is wound to read to three volts, a reading much required 
in a cell tester for users of secondary batteries. In order to 
make the case quite smooth outside, the terminals are formed of 
two spring chucks contained inside the instrument and capable 
of gripping any wire from No. 24 to No. 18 B.W.G. Instru¬ 
ments have been made reading to 120 volts total.—The President 
communicated a paper by Mr. Peter Cameron, entitled “ De¬ 
scriptions of two new species of Muiilla from South Africa,” 
the specimens being exhibited at the meeting. 

Paris. 

Academy of Sciences, November 22.—M. A. Chatin in the 
chair.—On the Leonids, by M. J. Janssen. No special increase 
abcive the pn^foary number of shooting stars was observed on the 
night of Kos^ber 13-14, either in Paris or at San Francisco. 
It U suggested that next year arrangemenu should be made to 
secure, Ifposinble, the spectra of some of these bodies.—On the 
automatic registration of the calorific intensity of the solar radia¬ 
tion, by M. A. Crova. Two self-registering instruments of the 
{Mttern previously described when placed side by side yield iden¬ 
tical cnryteiR ^ Owing to the delio^ of adjustment, however, 
this elate of mstrametit is only suitable for an observatory, the 
neces^^ for a more portable type leading to the construction of 
the lnib:knieAt described in the present paper. This consisU essen¬ 
tially Of a thisrmcKeiectric couple, in circuit with a self register¬ 
ing aperiodic Mlvanometer. The practical trials of this acti- 
mometer at riteldeudon Observatory, and on Mount Blanc, have 
been quite SKUIactory.—On certain questions 'relating to the 
pnpbkm* of IMricblet, by M. A. Liapounofi^—On completely 
orthoilionai aystems in any space whatever, by M. G. Kicci.— 
On the th^y of infinite transformation groups, and the int^ra- 
tioBofpartiardi^tentml equations, by M. Jules Beudon.—Ona 
method of rcgiaterlng i^otographic^ly thermal radiations, by M. 
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Five illuitmtiofiL from photogiuphs accompalriy 
^ whkh icis enowik thiit subeUmce^ ivbose tempei^f 
Im# weirbvtt attghdy from thiU cf the atmosphere may be ma^ie 
|Q^|)lroi|wife efieoU upon a seniitis^ plate, These results Ihbw 
^ ^etiomeoa deeeribed by some authors os photogf|||iha 

<$ iiaih|o eOhrvia are simpl|f due tp the temperatusaof the hai4* 

, -ylnBaanoe of temp^ntumr^phn the rotatory power of liquids, 

^ hy^hC..Fh* A, Guyeand Mdlle.>£4 Aston, i^/imary^«myl alcohj^ 
hppetus^o ofier an exceptian to4he rules formulated in previous; 
fajpm'for the relation Mtwem rotatorjrpower nod temperature, 

^ inennuehas In the neigHbouiihood^’the TOiUng point the specdfie 
- undergoes a sudden increasik An explanation of this 

sought in the observations of RamSay and Shields, whlth 
showed that liquid amyl alcohol is composed of complex mole¬ 
cules, breaking up Nngle moieoules on vaporisation. To 
confirm this, observations were made ^of the rotation of wmyt 
alcohol in water and in benzene solutions, cryoscqpic deterpii^* 
tions showing that the alcohol was riqt^ assbciated^in water, %it 
polmerised m benzene. The^resuUs were exa^^tly in accordance 
with the above hypotbesia—On the rotatory power of poly¬ 
merised bodies, compart,with their monomers, by 
lot. Remarks on the pzecMing papw, --Op chlorocyanamide,'!^ 
M. Paul LemouU. A tbermocliemical paper.—Contribution to 
the Itudy of nitrification in* soils, by Schloesing, jun.— 

Itffliiehce of oxygen and other substances upon,tfic formation of 
cblorophyllif by M. W. Palludine, By placing etiolated leayes 
coBtiuning practi^Ily no carbohydrates on the surfree Of cilrtaiu i 
solutions and exposing light, it wasifound that sateharosh, 
raffinose, glimpse, frfictose, maltose, glycerine, galactose, lactose 
and dextmm distinctly favOAr the prbddction of chlorophyll r 
inttline and tyrosine are without, sensible action; whilst others 
substances, such as mannite, dulcite, urea, alcohol, retard or 
even p^vent completely the formation of the colouring matter. 
—On certain improvements to the BoUrdon anemometer, by M. 
R, Mailhat.—An apparatus to determine in n precise manner, by 
means qjf the X-Kavs, the position of projectiles in the cranium, 
by MM. Reniy ana Contremoulina The skull is photographed 
successively by tiyo Crookes’ tubes placed in different p^t!ona« 
and the,tribe thus obtained projected on to the head by crabial 
cori^^'Mes,-^Rcm9xks by M. Marey on this apparatus^ In 
elgVjrii preliminary exjJeriments ^oh 'the dead subject, the exact 
p^ion of bullets, aiw even of splinters of bone, was deter¬ 
mined wHh perfect accuracy. Twq cases on the living subjofit 
were al^ carried out with complete sticcess. 
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and the Vu^ : A. }. McMillan. 
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Gold Extraction : H. L. Sulmon and Dr. F. L. Ttm. I . 

Victoria Institute, at 4.30.—Paper by Rev, H.il^nadelh " 
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AKTHROPOLOorcAt, Institute, at a.30. . 

RdNTGBN Society, at 8.30—Adjustable X-Ray-Tubet; A. A 
gwlnton. 

Royal Victoria Hall, at $.30.—Klondike: Dr# T. K. Rose, 
Institution of Civil Encinebm. at 8 —Paper toU further d 
On the l.aw of Condensation of Steam ; Hugh U Gailendor, F.‘ 

Jtdin T. Nicolson. 

* WEDNESDAY, DEOWksB E , ^ ^ • 

Society of Aetb, at ft*—The Mining aa^'Metalltiri^l of 

Sweden as shown at the Stockholm ExMhlddn of tBpyt 
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Royal Society, at I’aa—The foUpwmg Papon wHl/rvMitr be 
On the Densities of Carbonic OrM«i Carheme Ant^drlde, apd 
Oxide ; IaM Raylmgh, F.K.S.-On the Amltcatlon of ^ 

Analysis to the Dynamical Tlieory of the Tide*# Pmt On t) 
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fategratUb of Laplace's Dyn^cal Equations: S. S. Hough.-TA Nets 
Qn.aomie Puriher DewriainaBons or the t^loetric Cen^an^ ^Oygamo 
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SOM^ UtMECOONISBD Laws of NATlfkE. 

Some l/n^ognised LmWs of Mature. An Inquiry iniS\ 
the ' Carnes of Phyncal EhmotHeha, wit/i Special Re- 
fertnct^^ti Gravitatim. By JgrvAtius Singer Lewis 
H. Bcrcni With illUBtrhtions. Pp. xvii -f- 483. 
(London j' John Murray, 1897;)» 

“AT la^t^ after years of patient plodding in dim 
regions, where the footprints are few and the 
pitfalls many,; the time has arrived when we are 
enabled to pflaice before the world of science the first- 
fruits of oul" exploratiohB.” 

So say the authors, Messrs. Ignatius Singer and tewis 
H, Berens, at the opening of the preface to a hanasome 
volume of nearly 500 octavo pages, published under the 
above title by Mr. John Murray, and printed in good 
style by the printer to the University of Oxford-* A' 
subordinate title tells us that it is *‘an inquiry into the 
causes of physical phenomena, with special reference to 
gravitation,*’ and a cursory inspection shows that it is 
decorated with quotations from great writers and philo¬ 
sophers at . the head of each chapter, and that it is al¬ 
together a mOfit ambitious work, courting the widest and 
closest attention. 

The present reviewer is not one to regard lightly the 1 
danger of summarily rejecting a germ of new discovery | 
because it happens to conflict with orthodox opinions, 
nor has he failed to have borne in upon, him the con¬ 
viction that there are indeed many real laws of nature 
at present unrecognised, some unsuspected, others 
scouted, by cootemporary^ science. 

It is, therefore^ in no spirit of levity that he finds it 
his duty to state not qnly ;.that the pre^,ent wplume con- 
taiiys much that is plainly and simply tnislj, he has to 
stnte further that, so fkf a|' he has b«e|j ^Wc to judge, 
there is nothing in it of tfee slightest valhe A-om cover 
to cover. , , 

The former of these Statements it is easy'to justify by 
quotation ; the latter may very likely be considered by 
the authors as an unfottdd6^ individual opinion typical 
of the arrogance of eveiy professed* - ^H^kist with 
regard to any novel view of th# tmmrse which 
may be brought to his hotige. It is, however, difficult 
to imagine whal manner «f men these authors can be, 
nor how it happens that ^writers , io cotts^qiiously 
ignorant of fhe elements of phyilcs, beyond^ what 
they have culled from a superficial |^c<|uaini^nce with 
a few popular books, should yet fitover¬ 

flow in a Wordy and pretentious 
many of the be»t*es(ablish«l scienti^ 
lightly the acknowledged meters of sdeode^ itnd setting 
forth a quantity of false philosophyv jftw 
hetaded facts with a flourish^aat if a n^w ^iinqipia wpre 
being given to the world. Who, readers 

of such a book ? It has been most 
in some quarters. Can “h be that blf whool 

edpcation in jGi^land is ageh thait a^ ^^siderablc 

iW noi ;)icr«Vr IniWld lo (*iply th*t ^ 9^^^ 

^ i<i| It* Whwtk*' ^ W*! 
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number of men of letters or of philosophy, or any other 
branch of study, find themselves able to accept ^pch, a 
book as this as containing posribly as good and seunfl 
science as, let us say, Thegnson and Tait ? Neither - 
work is by them really read perhaps both works seem 
lo them nearly on a par. Perhaps they think that since 
Theinson and Tait and Helmholtz and Newton are all 
adversely criticised in the work before us, it is very likely 
true that the pretended facts of our boasted science are 
all uncertain fictions, and that the authorised scientific 
version of to-day is little better than a mass of hypo¬ 
thetical dogma* 

If any such suspicion is in the slightest degree pos¬ 
sible swnong the member^,of so-called educated society, 
it meahs that wfe hte, aftqj "all, not far away from the 
dark ages ; the death of a cdmjkintjvely few individuals 
would perhaps loosen the grip of the human race on the 
truths of science, and plunge> us once more: into ^e- 
Calilean igiyranee. It is’to be wondered if tjicntf are 
not more than a f^w who wpuld w^ome the change. 

If the book/-is really" an isolated phifeoiAenon, it is as 
insignificant sj^ the-K:ttstonttary‘production of those para- 
doxers who were so delightfullV gibbeted years ago by 
De Morgan ; but it has not the usual air of the work 
of the paradoxer : the first half, at any rate, may easily 
impose upon the unwary as being a serious and sober 
attempt to solve perplexing problems, and contribute to 
the progress of natural knowledge. Sober and sermus 
in intention we doubt not that it is, we do not suppose 
tha^t the authors are playing off a conscious and expensive 
hoax ; but, withoftt the slightest desire to bfe abusk^i we 
niust maintain our view that a very small ingredient of 
coid^non modesty would have prevented their shouting 
out their ignorance to the world—would have withheld 
ihpm, with their little pittance of popular knowledge, 
from “ undertaking to write the whole body of physicks,” 
as Montaigne has it. 

,However, it is only fair now that we give some idea 
of the sedpe of the book, and that we make from it some 
illustrative extracts, so as to justify the terms of strictly 
measured depreciation which we have been constrained 
to use in our attempt to estimate it truly. 

The focir great fundamental and universal laws of 
nature, according to Mr. Singer (we are told in a note at 
thje end of the preface that the science and philosophy of 
. work are exclusively due to Mr. Singer), are Persist¬ 
ence, Ree^tan^e, Reciprocity, and Equalisation. 

The l&Q df‘ persistence is thus worded : All matter 
teods to pcraqyere in whatever state it may happen to be, 
an^ to resist change *’; merely a simple and vagne 
parody of'pajt of the first law of motion, but it is in- 
tei^ed more comprehensive," and to include 

ata^lf such a statement as the following : 

^ tendency to preserve their 
oaga^s, functions, habits, and dispositions 

As to we arc told, that it is the same 

th^ as^P^slsteace, and 'constitutes its quantitative 
i *0 the law of rcMStarice^ if it were to be sUted 
deflnitdly, w^rf become a Newton's second law. 

Thi'Vtlw^ however, rather avoid definite' statements, 
an^%r^iiduli9 in capitals or iuUcf^ as if such npuns were 
batttve. By “ Reqiprocky *' seems to be meant 
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something akin to the third Jaw of motion, though that i$ 
not in the loast underatood by them ; and by “ Equalisa¬ 
tion’’ ia Intended something like the second law of 
thermodynamics, viz. that unless a difference of state 
exists between two bodies, there is no activity or 
Jtend^cy to activity. 0 

Thus it may be admitted that the customary teacjjpgs 
of science have not been wholly thrown away upon 
Messrs. Singer and Berens j tliey have acquired some 
rudimentary notions from their perusal of popular exposi¬ 
tions of science, but the amount of vagueness and in¬ 
accuracy with which they have contrived to shroud those 
notions is almost incredible except to those who take the 
trouble to read their book. 

In the first place, they are careful to tbpfuse their 
terminology, as the following explanatory notes testify :— 

We usp the terms force and energy synonymously, 
and in the sense of power or strength, and shall use 
cither of these indiscnimnately as the one or the other 
may happen to be mpirt convenient (p. 49). 

“To us Mieat.’ n^eans simply temperature.” Work 
can be got ft-lom a body by either heating or cooling it, 
and it is the degree of difference of temperature that is 
important in connection with the mechanical equivalent 
of neat, not heat fi^rse (pp. 86, 88). 

“ Pressure is * work,’ and so is motion ” (p. 106). 

“‘Force’ and ‘mass’ (or ‘weight’ and ‘mass’) are 
synonymous terms ; two different names for one and the 
same thing.” And yet the proportionality of weight and, 
mass or of gravitation force and mass is put forth as a 
real fact of the Newtonian theory (p. 349). 

In the second place, they ignore in detail the laws 
which they admit in general. For instance, on p. 77 
, occurs the following illustration :— 

• 

“Two Ixidies attracting each other, the one with a 
force of 100 and the other with a force of 10, the stronger 
body would be pulled one-tenth and the lesser nine-, 
tenths out of their respective positions.” 

And many other instances might be given of their 
entire misapprehension of Newton’s third law. 

There are many singular instances of what appears to 
be malevolent criticism, statements of the beliefs or 
usages of orthodox science which are utterly destitute of 
basis in fact. The following may serve as illustrations :~ 

“ Confining our attention to what are called the 
physical sciences, we still find the greatest possible 
differences in both language and conception. We have 
hydraulics and hydrostatics, mechanics^ dynamics ah4 
neumatics, electricity and magnetism, light, sound, and 
eat, and so forth ; each separate branch of knowledjge 
having its own distinctive theory and peculiar term,ii>'‘ 
ology not applicable to the others. It is like the cOU* 
fusion at the Tower of Babel. The workers in the 
different fields of knowledge cannot understand each 
other, therefore cannot commune with each other for the 
purpose of seeing whether the conclusions deduced 
one group of facts agree with the conclusions derived 
other fields of inquiry.” 

“The close relation of the different phfifnonieite 
embraced under electricity, magnetism, and galvildUi^^S 
now well known, yet arc they still treated as 
and distinct sciences.” 

^ On p. 39 it is asserted that Newton's pendulum ek« 
periments, whereby he proved that inertia and vre^t 
were proportional, were proofs of nothing whatever, 
being only equivalent to using first one balance ahd 
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then another. And on 0 ^ wheh NewtOh • 

found pendulum bUbs ^ two^^ ^ififereht . 

materiall^wung together IjT their c^tres 0^: 

he must have ati^usted th^ :Centm ^ciilation . 
experimentally by means of equa^> trnie^ of sudtig^ 

' In other words, he wass eithet U fool Or ; the 

full-blown paradoxer would nqt %tve shrunk frOih the 
appropriate epithets. But out authors are more polite ; 
thby are good enough to say, “ Our quarrel is not With 
Sir Isaac Newton, but with human fmilty ”1 

'“The fixing of the absolute zero at - 273'^ C. is based 
on the theory that at that temperature a body would 
pmctically be annihilated:—a conclusion which in a 
pievious chapter we have dhown to be unwarranted by 
the facts ” 1 

There is more about this absolute zero of temperature, 
which is evidently a bugbear, and is considered as non¬ 
sensical as absolute position or absolute truth ; in fact, on 
the subject of thermodynamics generally the authors are 
naturally afflicted with wholesale ignorance, which they 
believe to be scepticism. “ The action of the steam 
engine is generally attributed to heat,” they say on p. 84, 
“and calculations are based as to the quantity of work 
to be got out of a heat engine on the supposed mechan¬ 
ical equivalent of heat,” and they proceed to point out the 
errors in this view. It appears that “ the true cause of 
the motion of the piston is a disturbed equilibrium, and 
consequent tendency to equalisation.” “ Heat is no more 
an entity than acidity or hardness or depth of colour.” 

In fact the whole doctrine of energy is absurd. 

“ The whole doctrine of ‘energy,' with all its astound¬ 
ing and contradictory corrollaries, has not been deduced 
from any facts at all, but is begotten of those conceptions 
which have come down to us in unbroken succession 
from our primitive and ignorant ancestor?. The facts 
have merely been distorted in Order to make them fit 
into the mould of the prejudiced human mind.” 

After this they proceed to “deal with the error which 
has given rise to the doctrine of the dissipation of 
energy.” “When estimating the efficiency or power of 
. doing work of a body we do not measure the force ^hich is 
I just necessary to arrest its motion [as we ought to do, is 
I implied], but that which .actually causes it to move a 
certain distance ; in which case there is bound to be a 
discrepancy, an apparent loss,” 

Joule’s experiments involved also a fundamental 
error, “ owing to his assumpUon that a certain weight 
descending a certain height in a certain time is the 
measure of its mechanical power.” 

“ Where be committed the error was that he assumed 
the whole power^ of the descendin^f ^weight to have been 
expended in driving his mechanisnt, [out] to produce 
motion in the mechanism the weight had to be greater 
than the resistance of the latter, ... The power of the 
weight was greater than the mechanical efiect in his 
paddles, and hence greater than the corresfondieig 

S ermal.effkcL But: herp much greater Joule 
OihKht'Of determining." ^ ^ 

No, ali»#^iie 4 »eUevedpracticaHy^ as theoretlcafiy 
that action and reaction were eiqual 

“ Instead bf estimating the * heat ^^eodneed byB^lctSM 
and then dividing ^ assumed 
number of hentj unlta-ra*Jmdo 
mated the mm^ankal etfpc% jfifbatfoOd W 
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]then bayt calculated the heat equivalent of yrork by 
dividing the calculated thermal units (which no^ubt he 
would have assumed as being all converred into 
mechanical eiFect) by the resultant work expressed in 
foot-pounds. Manifestly he would, in the latter case, 
have given too high a heat value to the mechanical effects; 
just as in his actual reasoning he has given too high a 
mechanical value to his heat units.^ 

And then in a footnote : 

“ There can be no doubt that it was purely accidental 
that the latter process has not been adopted by Joule 1 

If he had happened to make his experiments in this 
inverse way, the authors go on to say, the law deduced 
would be *^that the heat energy of the universe is 
becoming every day more and mdre changed into 
mechanical energy/’ 

“Thomson’s error was due to his acceptance of Joule’s 
conclusions. Joule, in his turn, arrived at his fallacious 
conclusions by the double error, . . . and both these 
philosophers have shared in the fundamental error that 
* ener^ ’ is a something which is transferred from one 
body to another. Thus do we see how fertile an erroneous 
conception is in producing error. . . . Verily, as Lord 
Bacon expressed it ’’— 

Then follows a quotation about the tendency of the 
human mind to reject contrary instances—not without 
great and pernicious prejudice—** in order that the 
authority of those previous conclusions may remain un¬ 
shaken.” 

But not only do they thus misapprehend matters 
of real physics : the authors also fail to understand 
even such simple popular phrases as Tyndall’s **Heat 
a mode of motion," and criticise it as if ‘‘mode" 
meant result **; saying that if heat were due to 
motion, then equal weights of different substances 
falling from equal heights should manifest the same in¬ 
crease of temperature (p. 165), and they go on to say that 
experiments on this point would be desirable. The 
generation of heat, they say, is due to states or acts of 
coercion, and in one of the few modest sentences to be 
found in the book they confess, on p. 163, that 

** our own belief is that all bodies while in states of 
coercion [like compressed air] are constant sources of 
heating, but that the diffusion is equal to the rate of 
generation, and hence no sensible increase of tempera¬ 
ture can take place." 

Further on they recover from this unusual weakness, 
stoutly maintaining that what they cal! Tyndall's view of 
heat is quite wrong, “since heat is due to arrested motion, 
not to motion itself,” and boldly asserting that the amount 
of heat generated by bodies falling from a height depends 
upon their hardness, v 

I 

a quantity of water or mercury falUng from a certain 
height would not generate as much heat as would a like 
quantity of^ say, steel falling from'an equal height." 

It Mmald be tedtmiS to follow the authors through their 
wild statements oonOeming electricity and magnetism in, 
(detail; the following brief extracts must suffice. 

*‘^0 go^foaf electroscope, consisting as it does of 
ahq mhtalt will be found ^ bp analogous to an 
elecjtric machine. Indeed,* the prindple of the instru- 
nimt Is -not yet wtdersMod; nnd no attempt has been 
foeoe fo iOapte (p. ai i). 
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“The resistance of thin wires is less than the resist^ 
ance of thicker wires of the same material, which is the 
opposite of what is currently believed to be the case " 
(p. 222), 

“The total resistance of 6 lb|* of copper, for instance, 
would be the same whether the 6 lbs. of copper were 
only a yard in lengthy with a corresponding diameter, or 
a mile long and correspondingly thinner/’ 

“Airis a most powerfoL electric, and when between 
the poles of a powerful electro-magnet partakes of the 
character of a viscous fluid." 

Then follows a reference to the usual well-known ex¬ 
periment of movii^g or spinning copper between the 
poles, with the folfowing note appended : 

“ which shows that air is attracted by powerful magnets 
and hold there with a firm grasp." 

“ The distinction between electric and magnetic attrac¬ 
tion is arbitrary, and no more philosophic than is the dis¬ 
tinction between light and heavy bodies, hot and cold 
bodies, voltaic electricity and galvanism.” 

The distinction usually drawn between conduction and 
induction is asserted to be spurious. Heat electricity 
and magnetism are said to be identical, being all excited 
by friction. Magnetic attraction may just as well be 
called gravitation, since the only difference is that it is 
not necessarily in a vertical direction. 

Thus we get led back once more to the subject of 
gravitation, and Newton’s law is replaced by the following 
foggy statement. 

“Bodies attract each other in proportion to their 
different states of excitation, in proportion to relative 
mass, and inversely proportionally to the square of the 
distance and intervening resistance." 

“The point of attraction of the earth for bodies on its 
surface cannot be in the centre ... for that would 
involve the assumption that the opposite half, of the 
globe . . . exerts a force equal to that of the nearer 
half.” 

“ The theory that attraction is proportional to mass is 
not borne out by facts : attraction on earth is actually 
less where the diameter of the earth is greatest. If we 
turn to the heavens matters are even less satisfactory.” 

The astronomical determination of the mass of central 
bodies turns out on their view to be quite illusory. 

With regard to “ action at a distance,” our philosophers 
find no difficulty whatever; they point out that air and 
water and other matter only obstruct the fall of bodies, 
wherefore, of course the less there is between bodies 
the better they Can attract. They quote the usual 
extract from Newton’s letter to Dr. Bentley, and add 
comments 

“in order to show why such luminaries of the human 
intellect were unable to see what to us seems as plain 
as the noon-day sun ; and we trust to be able to show 
jthe reader t^at it again the ignisfatuus of suggestive 
wefrds and false concepts by which these great intellects 
were decoyed from the path of philosophy into the 
quagmire of metaphysical word-quibblings." 

But now, towards the end of the volume, when the 
Newtoriidtt tfieoiy once mdre attacked, the authors 
fail^o keep their mantle so strictly down, and the cloven 
hoof of familiar old paradoxer becomes at length 
conspicuous. 

“This foct, that the planets do not fall into the sun 
notwithstanding tl^e assertion that they mutually auract 
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each other, but, quite contrary to this theory, actually 
recede from the sun at regular intervals, is as yet an 
unexplain^ problem. In works on astronomy, however, 
the tact is generally glossed over, and it is made to 
appear as if the recessions were most satisfactorily 
accounted for. But on closer examination the supposed 
explanation turns out to be either mere rhetoric or a 
series of equations of abstract mathematical problems. 

, Why, if sun and planets constantly attract each other 
pro^rtionally to their quantities of matter, and inversely 
proportionally to the sauare of the distance, do they not 
fall into each other ana all into the sun ? The question 
is a perfectly legitimate one, seeing that every writer on 
astronomy has deemed it necessary to offer explanations. 
But these explanations are far from satisfactory, as we 
shall now endeavour to show.” 

And so they proceed ultimately to arrive at the con¬ 
clusion that, ^ 

** while there is no doubt that the curvilinear motion of 
terrestrial bodies is due to the joint action of two forces, 
viz. the impelling force and the attraction of the earth, 
there is no evidence either direct or indirect that 
planetary motions are due to two such independent 
forces.” 

The ridiculous ideas capable of being formed by men 
of so-called education concerning the meaning and 
function of mathematical reasoning is illustrated on pagq 
353, where it is said first that Newton's achievement was 
not what is usually supposed : 

** Newton, however, has done nothing of the kind; 
nor has he even attempted to do so. What Newton 
did prove was the proposition that ‘A body [acted on] 
l)y two forces conjomed will describe the diagonal of a 
parallelogram in the same time as it would describe the 
hides, by those two forces apart.' It is the truth of this 
mathcuiatical proposition that Newton proved, and not 
that planetary motions are actually due to two such 
forces,” 

And then it is added ; 

“Abstract mathematical formula* can never prove a 
fact in nature.” All that mathematics can do may be 
illustrated by the case of a man sent to market w’ith 
eighteenpence, who returns with sixpence, then on the 
hypothesis that he spent the difference on a dozen apples, 
mathematics enables us to calculate the price of each 
apple ; or, given the price, it can find the number of 
apples bought. 

Criticism of this sort is gravely printed. It appears 
to be literally true that many men, including a few 
schoolmasters, believe mathematics to be represented by 
schoolboy studies, and especially by “ problems leading 
to simple equations with one unknown quantity.” 

In Section A, at Toronto, recently, Lord Kelvin 
implied, en passant^ that a schoolboy in the very first 
month of his algebraical studies came across some¬ 
thing which when developed led into the heart of the 
mathematical arcana; viz. when be came across, the 
imaginary roots of a quadratic equation. No wonder 
that in Lord Kelvin's perspective quadratic equations 

itlegated in imagination to something like the first 
month of a boy's mathematical study ; but, alas, many of 
us know boys of sixteen who have been for years at what 
schoolmasters call mathematics, and who have hardly 
yet arrived at quadratic equations. In the perspective of 
many a British school, trigonometry forms a sort of goat, 
and the elements of the differential calculus loom dim 
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and gigantic in the far future. When feebleness of the 
kind qnoj^ by the authors is believed to represent any¬ 
thing like mathematics, no wonder that practical men 
and others regard it with aversion thinly veiled by 
contempt. 

But not only is mathematical reasoning lightly re¬ 
garded by our authors, they differ from most of their 
species in treating experiment also in a slight and un¬ 
substantial manner, which though by no means intended 
for disrespect really amounts to it. A number of ex¬ 
periments are quoted, some of them made apparently by 
the authors themselves, which if they were true would 
constitute some of the greatest discoveries of the century; 
but they are obtained in the most casual manner, as if, 
like the scientific hero of many novels, the authors had 
only to retire into a back room for about twenty minutes, 
in order to make the most momentous and fame-bringing 
discovery. We quote two instances. 

“ By heating a body it is made to weigh less : that is, 
not merely is its specific gravity lowered, but its absolute 
weight is less, and it regains its former weight on 
cooling” (p. 380). 

“Our explanation of this is that, though cool to touch, 
the molecules are still in a state of excitation, and hence 
their lesser weight” (p. 383). 

“ Another experiment was made as follows. A glass 
tube sealed at one end was contracted in the middle. In 
the lower portion were placed about 10 c.c. of water, and 
in the upper portion a stick of dry potassium hydrate of 
about an equal weight, and the tube was sealed. After 
cooling, the tube was weighed and then turned upside 
down, so that the water could flow on to the potassium 
hydrate. The stick of potassium hydrate partially dis¬ 
solved, and the solution crystallised. On weighing it 
was found to be lighter by about 20 mgr. On shaking 
the glass the crystals partially redissolved, and the tube 
became heavier ; but after some time the crystals re¬ 
formed, and the tube weighed again less” (p. 384), 

On pp. 397 and 401 we are told that inside the crust 
of the earth there is a neutral sphere or zone outside 
which bodies press inwards, but within which they press 
outwards, so that gravity at a certain depth in the earth 
is inverted and bodies press upward. So this naturally 
explains volcanoes,—in fact the earth, if cooled, might 
explode like a Rupert's drop (p. 402). 

Matter from the interior, if it ever got above the 
neutral zone, would be found to be light instead of heavy, 
and hence it is that the dust of Krakatoa took so long 
to settle (pp. 400 and 407)! 

After this we can be surprised at nothing, and so we 
go on to learn 

That the axial revolution of the earth is due to the 
radiation of the sun, like the motion of a radiometer or 
of a sunflower. 

That the real diameter of the earth's orb is 506,734, 
and not 8000, miles. 

That by reason of its axial rotation the earth rolls on 
its own orb, pressing against the zone of neutral attrac¬ 
tion, and thus effecting its annual journey round the sun 
like a coach-wheel. 

That the sunspots are circumsolar planets with 
satellites, their apparently irregular shape being an 
easily explained optical illusion^ 

That the terrestrial seasons are caused by unequal, 
solar attractions; and other extraordinary nonsense. 
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We will on these topics make only two quotations, 
though the exposition of the doctrines occupies several 
chapters* 

“Nobody will question that at a certain distance 
between sun and earth a body will be more strongly 
attracted by the latter than by the former, or by the 
former than by the latter, as the body may happen to 
be nearer the one or the other. In other words, nobody 
will question that the earth has its own field of attraction 
as against the sun ; hence all that is within that field of 
attraction would form part and parcel of the mass. 
Now, the distance between earth and sun is at all times 
determined by their relative slates of excitation, as before 
explained. Hence the earth may be regarded at any 
one moment as being kept at a certain definite distance 
from the sun, as if held there by ropes or bars. But the 
earth revolves, and in revolving meets with a greater 
resistance on the side nearest the sun than on the 
opposite side ; hence there is greater retardation on the 
one side than on the other: from which follows the 
translation in orbit. The laws of rigid mechanics find, 
therefore, here application. The earth is drawn towards 
the sun, but cannot pass a certain line ; and this line is 
the ri^id surface against nohich it presses. To the eye 
nothing may be there impenetrable ; but to the earth 
this invisible circle is like a hoop of adamant, against 
which it presses and along which it is rolling in space.” 

And this brief note ;— 

“ Prof. Helmholtz estimated the depth of the luminous 
envelope at 500 (!) miles. This estimate ... is 
ludicrous.” 

Thus at length the lofty position appropriate to superior 
knowledge is fully assumed ; and from pitying and apol¬ 
ogising for Newton, rebuking and correcting Thomson 
and Tait for their fundamental errors, the authors pro¬ 
ceed to laugh at an estimate by von Helmholtz. 

Behold, a greater than these men has arisen ; another 
still larger volume already in manuscript is threatened ; 
and the natural philosopher of the twentieth century is 
to be Ignatius Singer! O. J. L. 


PHILOSOPHY OF KNOWLEDGE, 
Philosophy of Knowledge, By Prof. G. T. Ladd. Pp. 

XV 4-614. (London : Longmans and Co., 1897.) 

ROF. LADD, of Yale, is well known as an industrious 
writer on psychology, and upon philosophy regarded 
mainly from a psychologist’s point of view. The present 
volume gives his Theory of Knowledge, and with some 
naivetiht claims for it “ the treatment due to a pioneer 
work,” and avows a “quite unusual interest” in its 
success. His method he characterises as a constant 
striving “ to make epistemology vital—a thing of moment, 
because indissolubly and most intimatel y connected with 
the ethical and religious life of the age.” 

Most modern psychologists of note have definitely 
broken with that abstract and detached view of their 
science which would argue the question of the “ origin ” 
of knowledge within the limits of a narrow subjectivism, 
and iyhtch would assume that thereby the questions of 
nature growth and validity bad received adequate solu¬ 
tion. The piresent tendency of psychology is rather to 
offer specialist training which msdees general 

ko. 1467. VOU 57] 


metaphysic profitable, or, at any rate, to endeavour to 
set itself right with metaphysic, by an alliance based, 
perhaps, upon a compromise. 

Of such a tendency Prof. Ladd is a representative* 
He puts forward a strenuous plea for an ultimate view 
of knowledge and reality which shall neither be subjec¬ 
tive idealism nor Crude realism, neither wholly dualism 
in one sense of that word, nor wholly monism in one 
sense of that word. He insists on the implication in the 
act of knowledge of what he not very happily calls 
“ extramiental ” or *‘trans'subjective ” reality, meaning 
that we apprehend that which is manifestly independent 
on our individuiM consciousness, and does not emerge 
in it as a a matter of course as the result of its own 
laws. He urges the claims of our feelings and our will 
to be satisfied equally as well as our thinking taken 
abstractly. He demands as a sort of postulate of faith 
that we take it that things are known in some sense as 
they are. The self, he holds, is known as it really is, 
thinking, feeling, and willing. And things are known 
as what will not always as we will, and by an analogical 
saltus as other will. 

This is interesting speculation, but it is rather eclectic 
than original. Prof. Ladd would seem to be a pioneer 
only in the sense that we are at present fortunately free 
from Erkenntnisstheorie as it is too often understood in 
Germany. For he is something too well read in theories 
of knowledge which pass with undue freedom from 
psychology to metaphysic, and often approach perilously 
near to ignorafio eUnchi. 

It is in his criticisms that this influence, which con¬ 
stitutes, as we venture to think, the weakness of his work, 
makes itself apparent. Interlined with positive views 
as to the relation of faith to knowledge, of .esthetic and 
ethical value to reality, where Prof. Ladd obviously owes 
much to Lotze, or as to the relation of thought and 
reality to will, where Wundt’s influence is manifest, there 
arc offered an erudite though inconclusive history of 
opinion and a running fire of uncomplimentary comment 
upon Kant, Mr. Spencer, Mr. F. H. Bradley, and others. 
And the sympathetic insight of the successful critic is 
wanting to the Yale professor. The results, as well as 
the methods, of certain thinkers are agnostic or sceptical, 
and that must not be. And so a discursive appreciation 
of various points of their doctrine is put forth, which, 
e.g. in the case of Kant, ranges, with the exception of a 
suggestion as to the implication of will in the treatment 
of the second analogy of exj>crience, entirely within 
the circle of commonplaces on the subject, and is 
altogether unconvincing to believers in the results of 
sympathetic interpretation. Again, in dealing with post- 
Kantian idealism, it is not its alleged panlogism which 
he criticises, as he might well have done from his 
Wtmdtian standpoint, but rather its general tone or 
points so truistic that any theory of knowledge must, and 
if not explicitly yet tacitly does, meet them. 

The discursive and rhetorical style of the book would 
of itself tend to ineffectiveness in matters of criticisth. 
It is* often picturesque, and has many happy phrases; 
it sometimes rises to eloquence, and is always eminently 
readable. But it is singularly vague and elusive. And 
the volume needs condensation. H. W. B. 
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OUR BOOK SHELF. 

und unsertr IVaidd^ume. Von Dr. M. 

Biisgeny professor an der grossherioglich sachsischen 
Forstlehranstalt in Eisenach. viii + 230, mit 100 
Abbilduiigen. (Jena; Vertag von Gustav Fischer, 1897,) 
This comprehensive volume on forest botany, which 
i& essentially on the same lines as the well-known 
text-books of D6bmer-Nobbe, Hartig, and Schwarzj gives 
an interesting account of the attiactUre and physiology 
of forest trees. The introducto^ Chapters are devoted 
to a general external survey of the tree, note being made 
of the various forms of buds and shoots, while the in¬ 
fluence of their position and development on the habit 
of trees is clearly indicated. An interesting subject is 
touched upon in the annual and periodic rate of height- 
growth, and reference is made to the relationship that 
exists between the rapidity of growth ip youth and the 
light-requirements of trees. With hardly aii exception 
trees that arc intolerant of shading grow with great 
mpidity when young (larch, birch, &c.\ and are thus 
enabled to keep their crowns well above the level of 
those of competing species. Slow-growing species, on 
the other hand, are not pu-cjudically affected by moderate 
shading (silver fir, beech, &c.). Were they otherwise 
they could hardly have survived in the mixed prinijcval 
forest, where the struggle for existence proceccled with¬ 
out interference from the woodman’s axe. 

An important section of the book deals with the 
annual wood-ring, the characteristics of which are so 
useful in aiding in the identification and in explaining 
the properties of timber. Although our knowledge m 
the causes that lead to modifications in the annual ring 
of trees has been much advanced of recent years, there 
are still many' interesting problems awaiting solution, as, 
for instance, in the matter of eccentric growth. The 
explanations that are usually offered can hardly be said 
to be sufficient to account for the constant eccentricity 
that occurs on sections of wood taken from roots and 
branches, as well as from stems that have grown upon 
a hillside. And even after all that has been written by 
Sachs, de Vries, Krabbe, Harlig, Strassburger, and 
others, who will confidently say whether pressure, nutri¬ 
tion, physical exhaustion of the cambium, water, or 
heredity is the true cause of the difference that exists 
in the struetpre of wood formed early and late in the 
growing season ? 

After discussing the formation of duramen and the 
properties of timber—where, by the way, one misses any 
reference to the Latest work of Roth in America and of 
Schwappach in Prussia—the author proceeds to an ex¬ 
amination of the leaf and root As was to be expected, 
ii good deal is said regarding the many theories that 
have from time to time been advanced to account for 
the ascent of water in trees—so ably summarised up to 
date by Marshall Ward in his book on timber—and 
while greatest prominence is given to Strassburgeris 
experiments, the woric of Dixon and Joly receives ap¬ 
preciative recognition. A chapter on fruits, seeds, and 
seedlings completes a volume which, while designed 
chiefly for foresters, cannot fall to be of use to a larger 
public, and especially to students of botany. 

William Somerville. 

Physiography for Advan€€d Students. By A. T. Sim¬ 
mons, B.Sc. Pp. viii -h 4B3. (London : Macmillan 
and Co., Ltd., 1897.) 

This book is a supplement to “ Physiography for 
Beginners ” by the same aUthdr, and for those who have 
mastered the earlier work it will fomish an excellent con¬ 
tinuation course. Matter, energy, the air, the sea, and 
Idadred subjects occupy more than half the volumOi 
while the description of the different members of ^ 
unjverae*' and of the various natural laws rclaring to 
them, occupies the remainder. 
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Both terrestrial and celestial subjects are admirably 
dealt with, the explanations being clear and to the point, 
and the selection of illustrations, which number 218, 
leaves nothing to be desired. The experimental method 
so successfully adopted in the previous book has been 
adhered to as far as possible, though there is naturally 
leas scope than before for this treatment. Another 
notable and praiseworthy feature is the large number 
of references to books and Proceedings of societies deal¬ 
ing with special branches of the subject, and it is 
much to be desired that advanced students should 
acquire the habit of utilising information of this kind. 

^ At the end of each chapter is a series of test oues- 
tions, which will doubtless be greatly appreciatea by 
teachers. There is also a summary of the chief points 
of each chapter, which will be valuable if not misused ; 
but there is possibly some danger of the less serious 
students confining their studies to these condensed 
statements. 

We believe that the book will admirably supply the 
need which must have been felt by teachers and students 
under the new conditions created by the revised syllabus. 
In conjunction with the volume to which it is a supple¬ 
ment, it will also provide the general reader with a com¬ 
prehensive view of the earth and its relation to other 
bodies in space. 


Chemistry for Photographers. By C. F. Townsend, 
F.C.S. Pp. xviii + 158. (London : Dawbarn and 
Ward, Ltd., 1897.) 

Great is the number of those who practise the art of 
photography at the present day, but how many of these 
are acquainted with the chemical reasons underlyii^ the 
numerous manipulations which are performed } Every 
photographer, it does not matter how much or how little 
he employs bis camera, should make himself familiar 
with, at any rate, the chief rudiments of this science, 
even if he does not wish to enter more deeply into 
details. 

The book which we have before us gives the reader a 
concise and clear insight into the various chemical ques* 
tions which come into the sphere of photography. Th e 
author has carefully drawn attention to the fact, that by 
good judgment, and by paying heed to the actions of 
various chemicals employed, the photographic plate can 
be made to give results far better than when such know¬ 
ledge is lacking. 

Not only is the chemistry of the photographic image, 
developers, reversal, intensification and reduction, print¬ 
ing, &c., clearly explained, but useful information is col¬ 
lected, bearing on impurities, recovery of residues, cellu¬ 
lose, resins, varnishes, &c. Curiously enough, no mention 
is made concerning the pros and cons of mounting solu¬ 
tions, an important question for those who wish their 
prints to last more than a year or two. Perhaps this 
su^ect will receive attention in a future edition. 

The book should be read by all who wish to gain an 
insight into the chemical side of photography. 

My Fourth Tour in Western Australia. By Albert 
F, Calvert, F.R.G.S. Pp. xxvii -f 359. (London; 
William Heinenriann, 1897.) 


Mr. Albert Calvert lias written much upon Western 
Australia, and has been generous in publishing his views 
and convictions as to the minetal resources of that Colony. 
He now informs hts readers that the object of previous 
works was to advance the int^sts of the Col^;^, whertos 
in the present volume the sulycCt is txtsated “ entirely ffom 
a p^sona) standpoint.*’ Open confession is proverbially 
go6d for the soub and by deelarihg that the book con^ 
tains a narrative of persomd ixnpresaibns, int^edriDO 
interest aD4< atnuse thh 

persona! biattcts aie ihclddM iri the Vbluma. ' " ^ ^ 
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LETTERS TO THE EDTTOR 

[T^e Editor does not hofd kimseff responsibh for opinions ex¬ 
pressed by his correspondents. Neither can he nndetiake 
to reh0m, or to correspond ^ith the writers of^ rejected 
mmuscripts intended for this or any other port of Nature. 
No notice is taken of anonymous communi<ations.'\ 

Astronomical Constants and the Paris Conference. 

Many objections have recently been raised—above all, in 
America—to the decisions of the International Conference that 
met in May 1896, at Paris, with the object of choosing a uniform 
system of fundamental stars and astronomical constants for the 
four great ephemerides of Berlin, London, Paris and Washing¬ 
ton. The matter is of the greatest importance, inasmuch as 
it refers to the bases of precise astronomy, together with a 
general tendency of all science to a meiht)d ol international 
discussion that, leaving free and autonomous all personal and 
local initiatives, bring workers in such agreement as is neecssafy 
for nullifying discrepancies and contradictions. Of such ten¬ 
dency we have the most comforting manifestations in the 
International Geodetical Association, ih the Commission (also 
international) for unifying weights and measures, and in the 
similar meetings of scientific men of every nation for the 
electrical raeasuremenU, for meteorological services, for the 
photography of the heavens. Astronomy is, perhaps, among 
all physical sciences the one destined by its historical tradition, 
no less than by its present and future necessities, to second— 
nay, to promote and develop—the cosmopolitan tendency. The 
grand spectacle of the face of the heavens, ever before the eyes 
of all; the difference of phenomena according to the horizons, 
which carries with it the need of co-operation between the 
observers diversely situated with regard to the celestial sphere ; 
in fine, the high and significant moral education that comes to 
astronomers from the continual contrast between the immensity 
of the heavens and the miserable narrowness of the limits 
traced out conventionally on tlie globe between one country and 
another ; here are the causes through which a spirit superior to 
any narrow nationalism was soon breathed into our souls. Tycho 
Brahe, the proud Danish patrician, the founder of practical 
astronomy in the Renaissance, sings sternly— 

Omn« tolam ford patrU ost, co«lumque 
Undique supra. . . . 

And his name, with those of Copernicus, Kepler, Galileo and 
Newton, form a constellation that shines not more fur the sky 
of Denmark, than for that of Germany, Italy, or England ! 

On the other hand, on the sentimental considerations of the 
solidarity of the human race, to which a great weight must 
always be given, other areuments of a more modest and more 
positive character rest and flourish; these comfort, and, if I do not 
deceive myself, put out of all reasonable doubt the necessity of 
imprinting on our science an international character. From 
the day in which Frederic William Bessel solidly constructed, 
on the admirable observations of James Bradley, the ** Found¬ 
ations of Astronomy," enriching with his teutonic analysis the 
product of the patient British Ingeniousness, a new current of 
collaboration among astronomers of every country was opened. 
The works of the said Bessel, of Struve, of Argelander, and 
lately those of Auwers and Newcomb, set out by admitting that 
the modern era of precise astronomy opens with Bradley, as the 
era of the Renaissance began with Tycho Brahe, and the 
Hellenic with Hipparchus. Each of those three great observers 
had his precursors, whose work seenis to estoblish a mystertous 
continuity with the astronomy of the civilisation immediately 
preceding it Atistillus and Tymocharis, the first Alexandrian 
observers, are connected with the agronomy of the Oriental 
nations ; King Alfonso of Castile, Paolo Toscanelli and Regio¬ 
montanus with that of the Arabiaits; Hevelius, Cassini, Flam- 
weed with that of the Renaissance. But os in the great 
catalogue of Hipparchus we have the measure of what the 
genitts of the Greeks could give when applied to observations 
of the httairens, as only in the celestial places determined by 
Tycho Brahe we have the material for the new planetary theories 
Of Kepler, whkth led to the discoveries of Newton, so to Bradley 
tod tb Bmdley litione) we must refer the rational application of 
tose dented meabs of astruttorniical observotiem titsu, revealing 
to he applied io the^aces of itars» 
MW jh a skiereil astronomy- The precession 

of itfhe eqmtto** rifforously the notation of the 

Ms add tim abertoon of the fixed stars discovered 
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and measured in iheir effects ; the places of 3224 stars exactly 
settled in regard to the fundamental circles of the sphere, with 
a precision Unknown till now, and comparable only to that of 
the modern meridian observations; these are the ffuits of the 
long, fatiguing and sapient vigi^ the Royal Astronomer in 
that' Greenwich Observatory vvlience astronomy issued trans¬ 
formed one hundred and fifty years ago. 

But if Bradley merited in the competent and severe judgment 
of Bessel the glotious epithet 6 f tdr incompetrahilis^ if Lindenau 
and Struve bad beei> able to say that astronomy had been 
renovated at Greenwi<^ work of the great English 

observatory surpassed at the end of the eighteenth century all 
remaining astrohomioal productions, if, after the exhaustive 
discussion of Astrenomia)^ Bradley's work 

has still been gooi^'^l^gh for a more refined elaboration in the 
last quarter 6? ‘Century, by the merit of Auwers, who has 
given it all th6 yd^e of which it was intrinsically susceptible, 
)t is DP V longer, {disable nowadays to put entirely on one side 
all to au^erial tiiiit has been accumulated from 1750 till now, 
and ought to concur with Bradley's observations in fixing 

with aB ^Bsible approximation the values of the fundamental 
constahfs and the coordinates of the leading stars. As to what 
refers more especially to the precession of the equinoxes and 
to the ptwer motions of the stars, it is undeniable that the 
value of Bradley's observations is notably augmented by their 
antiquity: the greater the length of time that has elapsed, the 
more is manifested the influence of corrective terms, in which 
time itself is multiplied by the coefficient of the precession or 
by the proper motion on the one or the other coordinate. But 
to render such influence really efficacious in the calculation of 
the lactors that enter into the same terms, it is necessary that 
the lapse of time should be so great as to carry the terms that 
Contain it to a higher order of term (unknown) that represents 
the accidental and systematic errors of the places settled by 
Bradley. Now no one could affirm that the century and a half 
that has passed lietween Bradley and our time be sufficient for 
this; on the contrary, indications arc not wanting that authorise 
an opposite opinion. Shall wc, for this, resign ourselves to a 
perfectly passive indifference, allowing time to mature the terms 
still too restricted ? For the accidental errors, there is nothing 
else to be done ; but they arc not the moat dangerous, and, on 
the other hand, the abundance of Bradleyan observations would 
allow us In many cases to rely upon fortuitous compensations. 
For the systematic errors, however, the case is different We can 
and we ought, with all the means of investigation with which the 
improved state of the science furnishes us, to seek out those 
systematic errors that still remain in Bradley’s Catalogue, even 
after the acute revision of Auwers. Such a work would in no 
wise be irreverent to the laljoursof the talented Berlin astronomer, 
who, for the first, has given us precious materials for investiga¬ 
tions of that sort, by his new and masterly discussion of the 
observations that Tobias Mayer made at Gottingen, con¬ 
temporaneously with those of Bradley. It is nece.ssary in a 
special manner to ascertain (as my revered master Schiaparelli 
suggests to me) whether and how far it is possible to render 
independent of Bradley the enormous amount of observations 
made by Piazsi at Palermo l>etween 1792 and 1814. To such 
research I am now attending, while at the New York Obscr\*atory 
(through Dr. Davis) and at Turin the elements are being 
prepared in accord for a new reduction of the Palermitan 
Catalogue. Until such a reduction be completed, and until 
analogous researches have been instituted on all the observations 
that can lend themselves to the solution of the problem, and 
that were executed in the first half of the century, it will be 
vain to impose by international agreement the values for the 
precession and for proper motions that should be not provisory. 
The oniit^uity of the equinoxes observed by Bradley is not 
sufficient title to make us exclude iipriori equinoxes more recent 
t>armore precise, those observed in Germany especially. For 
tie needs of astronomy until now Bradley's work has rendered 
incalculable service; but what Bradley could by himself give, 
be has given^ It is perhaps illusory to believe that a dee)^r 
and mimitrer discussion (os is undoubtedly Newcomb’s last, com¬ 
pared to those of the Struves) can lead us to a more intimate 
knowledse of the truth. 

But it tt not in the exclusion of intermediary observa¬ 
tions, of those in a special manner beloitging to the first half of 
oUr century, that the conclusions of the Baris Conforencefind 
serious Ohjectfons, for what refers to the precession and to proper 
motions, As Lewis Boss notes in a deep and animated 
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paper m the Asir&Hamical Journal^ two great astronomical un 
dertakin^ adapted td throw new light on the controversy await 
their fulnlment: the eones of the AstroHomische Geselischa/t and 
4 he Catalogue of the Paris Observatory* Notwithstanding the 
^fierential character of the first) and the heterogeneous origin of 
|ne second) Prof. Boss thinks timt we cannot estimate from these 
ftwo cojnous springs of informiil^on on the proper motions, in 
which (he abundance of data compensates (in certain limits at 
least) their dependence upon the errors of the fundamental 
systems adoptee. 

Allow me to add another consideration to those out forward in 
all competence by the American astronomer- The problem of 
the precession is indivisible, as we have said, from the problem 
of the proper motions: the problem of proper motions may 
depend in its turn on the displacement of the solar system in 
space. Now there is no doubt that a solution, fit io be con¬ 
sidered definitive for a long series of years, is still wanting as to 
the last problem. And the reason of it is cleat: i t has been till 
now attacked on different sides, but always with individual 
method, inherent (we must say) to the state of science) that has 
not yet mobilised all its forces for a simultaneous attack. The 
classical methods based on confronting between stellar co¬ 
ordinates observed at many years’ distance, and on subtracting 
in the observed displacements the parallactic part from that due 
to the real motion of single stars, are singularly convenient to de> 
termine the directions of the translatory movement of the solar 
system. To determine its velocity it is instead more convenient 
to use spectroscopic methods, with which the velocity Of each 
star is measured in the direction of the visual ray. The very 
brief time that has elai>sed since the day that Vogel, at Potsdam, 
with such ability rendered possible the measurement on the 
photographs of the slender and nearly imperceptible displace¬ 
ments of the s])ectrum lines, has not yet allowed this method to 
be applied in its potentiality, the fecundity of which Secchi 
had already divined, as many worthy ob^rvers, such as Pickering 
and Maunder, had attempted to practically employ it. When 
the new photographic equatorial (to be mounted at Potsdam) has 
given the means of studying a large number of stars inferior to 
the second magnitude (which is the limit till now of the instru¬ 
ment used by Vogel), when the rigorous proceedings of the illus¬ 
trious German spectroscopist become familiar to the American 
astronomers, who until now are perhaps the only persons to 
whom the question of expense presents no difficulty, when a new 
installation is to be made, then, and only then, the moment for 
approaching the solution of the problem of the solar translation in 
space by the medium of a rational combination of astronomical 
and spectroscopical methods will be arrived. 

Once the movement of our system is known with suflficient 
exactitude, it will be easy to eliminate its effect from the proper 
motions of the stars, which can then be reduced, free from all 
systematic part, to the merely accidental variations of the co¬ 
ordinates, and can therefore be treated as accidental errors, and 
submitted to calculation, together with the eventual correction 
of the constant of preccasion. This will only gain in precision 
the longer its deduction is delayed, which, for obvious reasons, 
may be afterwards made definitive for a lohg series of years. It Ls 
exactly for such a consideration that I think it right that all the 
equinoxes determined after Bradley’s, and which are not affected 
(as those of Piazri are) by incurable errors, should be used in the 
new determination of precession, it Ixiing possible only, from 
the comparison of these equinoxes, to rise again by extrapolation 
to Bradley’s epoch, with data adapted to render clear the law of 
the systematic errors remaining in the revision of Auwers. 

As to the nutation, it does not seem that the value 9"*21 of 
this constant, adopted by the Conference, has yet given rise—at 
all events, in public—to disputes and oppositions. Anyhow, it 
will not be useless to remember that fresh rigorous determin¬ 
ations of it were by several authorities demonstrated to be 
necessary in recent years, and that especially the persistent 
uncertainties have their 1>eing through the disagreement^ not 
yet well explained, existing between value of the terrestrial 
flattening given by the mechanical theory of the nutation and 
that given by geodetical measures. Harkness has sustained the 
need of a new series of observations, tending to furnish a new 
value of the constant of nutation, more precise than that of 
Beters. While such a series is projected and executed (and it 
will be necessary to prolong it at least for one of the periods of 
ninety years that reconduct the node of the moon’s orbit 
to thf equinox), the discussion of the enormous geodetical 
material that is being accomplished will furnish us more secure 
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facts as to the flattening and to the moments of inertia of the 
earth, thanks to the comparison between the values given by 
the arcs of meridian and by the measured lengths of the pen¬ 
dulum for seconds. Hence a conrertion (that can be but 
arbitrary) seems premature as to the value already assigned by 
Peters, whose exactitude, according to Harkness, is remarkable. 

Kor the solar parallax, the Conference thought it opportune 
to fix a value of 8"‘80, by an act of authority unjustified by 
sufficient explanations. Tnis appears to many astronomers to 
be an acceptable mean among the most discordant values that 
laborious researches have furnished in the last twenty years. 
The lamented Tisserand found no other motive for being 
satisfied with this choice, except its approach at less than 
a hundredth part of a second to the value fixed by Laplace. 
But the example of the famous mistake of Encke, not too oppor¬ 
tunely .quoted by him, should have admonished him to use 
greater prudence. We have, it is true, two distinct groups of 
results in these last years ; some approximate to the value of 
8"75, the others about 8"‘85, Are we to conclude that the first 
defect ©"'S, the others exceeding as much? Or is it not— 
given the great intrinsic accordance of the single determinations 
on which every value reposes—more legitimate to sus^>cct tha! 
some series are affected by constant errors relatively enormous, 
and such to take weight f^rom them all in the definitive discus¬ 
sion ? The fact is that, notwithstanding the transits of Venus 
and the oppositions of Mars, notwithstanding the photographs 
and the heliometers, or the combined forces of men of value like 
Gill, Auwers, and many others, the problem of the parallax 
remains more open than ever. It is true that, as Boss remarks, 
one active period for this research seems at an end ; but it is 
true also that, on the contrary, the question of the aberration is 
more lively than ever; and that, in the present .state of 
astronomy, it would be absurd to settle the value of the farmer 
just when the greatest efforts are concentratetl on the latter. 
To avoid contradictions, I see nothing better at present than to 
adopt (which, for the immense majority of astronomers, would 
simply mean to preserve) the constant of aberration given by 
Nyren, and the corresponding parallax, as it is calculated with 
the last value of the velocity of light, determined by Michclson 
at Bretauil. In a few years the material for a new calculation 
of the abanmtion will not be wanting; each of the series in¬ 
stituted lately for the study of the variations of latitude at 
short periods will furnish a useful element for discussion. 

We see from this rapid analysis how all fundamental problems 
of astronomy, even being connected with each other in a single 
problem, by effect of the equations of condition that unite the 
single constants, can, for simplicity of investigation, be gathered 
in diverse groups, according to the more intimate dependence 
of some constants upon others. We see also that the gigantic 
general combination, attempted by Harkness a few years ago, is 
really premature, but has notable importance, as the first essay 
of the method which sooner of later must be used. Harkness’ 
work in every way teaches us the inutility, or at lea.st tho small 
efficacy, of isolated researches, that are not sought to be co¬ 
ordinated with the analogous researches on elements of the same 
roup. If it be too bold to establish the solar parallax on several 
oxen physical constants, mechanical^ or astronomical, bound 
more or less with it, it would be too timid and behindhand not 
to take into account with it the velocity of light, the stellar and 
planetary aberration, and the variation of the geographical lati¬ 
tudes. The nutation joins with the constants that define the 
figure of the globe and the law of the distribution of matter In the 
internal strata of it Finally, the precession is united to the 
proper motions of the stars, and to the translation of the solar 
system in space, elements which in their turn depend on the 
systematic corrections of the stellar catalogues. 

A general renovation, then, of fundamental astronomy must 
precede a new and authoritative definition of the numbers that 
the twentieth centuiy must accept as the more probable values 
of the constants. The compilation of a fundamental catalogue, 
which must be the consequence of all this work, cannot be 
subordinated to considerations of opportunity, and much 
less to what Dr. Chandler shrewdly calls the ** sentimental 
association vulgarly attaching to round fibres.” If, for 
reasons foreign to science, the editors of the Cmnaissamg 
des Temps and of the Nminai Almeauu will not accept the 
Newcomb’s or the Auwers’ stars, let them keto their ownv 
the slight residuary dificreponcy between the epbemeridK will 
certainly be less Wmfiil than agreement on « new pro* 
visional system, that, not having more indue than the exhai^;^, 
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on&t would acquire superior authority without justifiable 
motives. Dr. Auwers, who is undoubtedly the most competent 
person in such matters at the present time, has well delineated 
the limits of his fundamental catalogue, calling it not purely and 
simply fundamental, but “ fundamental for the observations of 
the zones of the Astr^nomiscks GtsslUchafty In other words, 
he has not intended to do anything else than furnish an indis¬ 
pensable basis for the great international undertaking about the 
zones, and has set up a guard against extending the signification 
of fundamental" that should legitimise every delicate use of 
his stellar positions. The researches to which he is attending 
now, and to which the Paris Conference justly attributes **un 
Int^r^t scientifique de premier ordre,” prove now in his mind (as in 
those of all the astronomers assembled in Paris) the fundamental 
catalogue now In use may be considered alike provisional, just as 
the new catalogue to be comiuled at the end of this century for the 
needs of national ephemeriues. To give to-day the title and the 
authority of a fundamental catalogue to a collection of stars is 
not sufficient in fact for the single stars to answer simply to the 
conditions which are enumerated at page 6 (Appendix C) of the 
Annmire du Bureau des Longitudes for 1897; it is necessary 
that their positions be founded on absolute ol^ervations, ex¬ 
ecuted with all the precision of which perfected modem instru¬ 
ments are susceptible, and on an exhaustive discussion of the 
series obtained till now on the same stars at Greenwich, Pul- 
kova, Leyden, Washington, and in a few other observatories. 
For the present lime the needs of the practice will be satisfied 
with collections like those of Auwers, Boss, Safford, and 
similar astronomers. 

After all, if an international accordance were proposed ex- 
cluMvely to cause the four great ephemerides to adopt a uniform 
system of constants and of funoamental stars (as it appears to 
have been decided at Paris), without taking care at the same 
time that the reasons for the preference granted to such a system 
should consist in the undeniable superiority of it with regard 
to every other pre-existing, one might say that the agreement 
shows the absurdity of losing time, labour and money in the 
compilation of four different ephemerides, whilst one alone is 
enough for the needs of astronomy and navigation. In fact, for 
what object are four separate bodies of calculators employed to 
draw from planetary tables the places of the sun, moon and 
other b(^ies of our system ? Would not one office alone, even 
international, be more than enough, and one sole almanac, pub¬ 
lished in several languages > And would it not be convenient 
to profit by the occasion to separate more clearly than has 
hitherto b^ done what is necessary for astronomers from that 
which is sufficient for geodetieal observers, for geographers, for 
sailors? The papers in the Astronomic^ Journal touch this 
matter with great ability, calling attention to the fact that the 
national ephemerides (except, perhaps, that of Berlin) show 
rather too much the effects of their practical destination ; if this 
could be fused with the supreme scope of astronomy some 
centuries ago, when the decay of astrological tendencies obliged 
science, from reasons of self-preservation, to find Tor herself a 
utilitarian basis, it is not at the end of the nineteenth century 
that she should found on its applications the justification of her 
existence. Like geometry, Ince all positive and speculative 
knowledge, like fine art, even the science of the stars aims 
especially at the honour of the human mind, and, from this 
point of view, the discovery of Neptune is worth as much as 
the discovery of a new salutary remedy or of a new electrical 
engine. On the other hand, the positions of the stars and 
l)IaneU are now known and calculated with a precision far 
superior to that which suffice for the applications. An imme¬ 
diate accord like that of Paris seems thus superfluous for applied 
astronomy and premature, for pure astronomy. In any way, I 
agree with Messrs. Boss and Chandler In the view that if an 

E eement is to be come to, it is not in the form in which it was 
en at Paris. American astronomers justly note that the 
eaucratic governmental character of the four ofiicts publish¬ 
ing the ^pihemerides is not a sufficient title for them to repesent 
all ofi^ciat and private astronomical science of the afferent 
countries . the definition of a merely scientific controversy of 
weh moment The directors of the four ephemerides indis- 
putably occupy an eminent position amoiutst th«f colleaguca; 
hut whatever may be their pewonal meriu, their opinion (in a 
laatter that temehei the foundations of science) U not soch as to 
uDpmts itsu^authocliatively and without 
u I afiow myself to add that such an opinion tanoot 

tihe mimer^^ astronomers that belong to.oountriea 
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where ephemerides are not published, and where they are com¬ 
piled (as at Trieste and at San Fernando) second-hand. The 
resolution adopted by the organisers of the Conference of inviting 
Messrs. Gill and Backlund, with adeUberative vote, Messrs. Van 
de Sande Hakhuyzen and Tripled with a consultative vote, does 
not seem to me to represent anything more than a well-deserved 
homage rendered to those learned astronomers, and perhaps 
might contribute to render more significant the exclusion of 
other countries, lUch as AttStaria-Hun^ry, Italy, Sweden, 
Norway, Denmark, the Argentine llepublic, whose astronomers 
till now have strongly and efficaciously contributed to the 
theoretical and practical study of the arguments. As to what 
refers specially to my own country, it may not be inopportune to 
recall to mind the ancient scries of ephemerides published, first 
at Bologna, afterwar^^Milan, which was interrupted twenty-five 
years ago in o^er ifot to lose time and money by repeating what 
was abundantly doim^f Paris, Berlin, London and Washington. 
The history of the Milan Observatory in this lost quarter of the 
century, proves that the promises made by its director Schia¬ 
parelli not vain, that thus the Observatory might ‘‘dedi¬ 
cate itself with greater alacrity to those researches that con¬ 
stitute the real progress of science ” {consacrarsicon maggiore 
alacriiH a quelle ricerchcy chc costituiscono il vero progresso 
nelle scienze). 

Finally, I believe that the discussion on the conclusions and 
aims of the Paris Conference should ]>e continued by corre¬ 
spondence in scientific periodicals, as well as by direct treaty 
between the more competent bodies. And, perhaps, it would 
nut be without some utility were the Royal Astronomical Society 
and the Astronomische Gesellscha/t to agree to examine and 
extend the plan devised some few years since by Dr. Gill for an 
international Congress of Astronomers, by which alone the de- 
UlDorations of the Conference could have full and authoritative 
sanction. Fr. Fokko, 

P. S.—The present paper was already finished when I read, in 
No. 413 of the Astronomical fourncU^ I?rof. Newcomb’s reply to 
the criticism of Prof, Boss. Notwithstanding the reasons 
strenuously advanced by the learned astronCraer of Washington 
in support of his proposal of a new value for precession, it does 
not seem doubtful that the question must be considered from a 
wider and more general point of view. No one contests the 
delicacy and the rigour of the procedure adopted by Newcomb 
in drawing out his precession : no one denies but that he has 
treated the difficult argument in a masterly manner, enlightening 
it with his original and profound views. Where it seems to me 
that Boas dissents from Newcomb is in the opportunity of expend¬ 
ing such talent and labour about a material already exhausted 
and not susceptible of giving more sure results, in whatever way 
it lie treated. In anyway, even accepting the Newcomb’s new 
contribution to the study of the particular question of precession 
with the praise due to it, the general question still remains open. 


The Treatment of Stamp Battery Slimea from 
Gold Orel. 

On page 501 of your issue of September 23, there is given a 
brief aostract of a paper read by myself at the July meeting of 
the Chemical and Metallurgical Society of South Africa. 

The essential features of the paper have hardly been correctly 
rendered in the condensation, inasmuch as at present mechanical 
stirrers are employed for agitation of slime-pulp, jets of air 
serving merely for oxidation, though their use as a means of 
agitation is suggested. 

Tlie primary use of aeration is described in the paper as the 
oxidation of FeS, FeOj,, IL, and other reducers, so as to effect 
a preliminary preparation of pulp before addit^ ^nide \ hence 
the KCy is not protected by the presence of Feb, which, with 
other ferrous compounds, has already undergone oxidation and 
become converted to ferric hydrate, in which state it neither 
consumes cyanide nor abstracts oxygen. 

The CO| in the air blown through the pulp is neutralised by 
the free alkali (CaOiHs) present, which thus serves to protect 
the KCy from decomposttion. W. A. Caldecott. 

Johannesburg, November 8, 

Abnormal Coloura of Plowera. 

With reference to your correspondent’s communication in 
Nature for December a,' on abnormal colours of flowers, I 
fancy the folWing note may be of interest. Towards the end of 
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August !t894» near the Bernina Hospice in Switzerland, I came 
across aeverat plants of royosptia growing by a pool. In some 
CMes the Boiwm wtre a bright blue, but in omers they were 
dUtinctly tkink« several being entirely pink, and others showing 
pink blotdnes and lines. The plants were in a hollow, and on 
the day of tny visit there was an extremely c<4d wind blowing. 

Lanaon, December 2. Hbctor Colwell. 

Fire “fly Litfht 

Referring to my reply to Prof. S. P. ’Ihbmpson (Nature. 
July 29), concerning fire>ny light, 1 can confirm what then I 
wrote. Mr. H. Muraoka has sent to me from Kioto in Japan a 
letter from which I derive the following particulars, (i) In the 
neighbourhood of Kioto there arc about nine kinds of Lucioh^ 
which Mr. H. Muraoka continues impropefly to call, in German, 
JohannUkafern. (3) The insects used him ^re probably 
JUuiola vitlicollu and Lucioia picticollU (jueWlt). 

Florence, December i. CarlO DUK^. 


AN ENGLISH HEAVER PARK. 

INCE the Marquis of Bute established a colony of 
beavers on his estate near Rothesay in 18^4^ no 
such interesting experiinent has been made in acclima¬ 
tising these animals as that which Sir Edmund Loder 
has carried out in Sussex. The beavers have now been 
inhabitants of his park at Leonardslee, near Horsham, 
for eight years, or rather they occupy an enefosur? 
inside the park. There they have been placed op 
the banks of a small stream, with .1 rather rapid fall, 
a situation which exactly suits them. It is sheltered^ 
for the valley is deep and wooded, and there was an 
ample supply of timber, large and small, in the enclosure 
when the industrious beavers, reversing the story of 
Settlers in Canada/' were brought from Canada and 
settled in Sussex. In the course of their eight years* 
sojourn they have ensured their comfort by constructing 
in great perfection, and in the most durable form, the 
engineering works for which beavers are so justly famed, 
and which gave rise to the Indian legend that the 
Creator, after separating land from water, employed 
gigantic beavers to “smooth" the earth into shape. 
Meantime the colony increases in number, so that some 
■of the produce have been sold to go elsewhere. Never¬ 
theless the beavers’ industry is such that the size of their 
works, and consequently the area of the pool which 
they have formed, constantly increases. 

The space in which they were originally enclosed 
was less than ah acre. This was only one-third of the 
aize of the Marquis of Bute’s “beaver park”; but it 
gave quite sufficient scope for the beginnings of the 
colony. It was surrounded with a corrugated iron fence, 
which the beavers could not gnaw down, while at the 
aame time they could not see through it, and so felt more 
secure and “private" in their park. Beaver engineer^ 
ing isdirectetf entirely to one end. This is to form a 
pool deep enough and wide enough for them to be able 
to swim beneath the water to the entrance of their 
burrow, and to keep this entrance submerged in dtv 
weather, when the streams run low, and covered witn 
such a depth of water that even in the longest frosts, 
when the ice in Northern Canada is two feet thidl^ 
there shall still be water-space below it. 

In the water the beaver knows it is safe; and, thoughit 
also stores branches for food below water, fastening them 
4own with stones and mud, it is to serve as a pnu:e of 
refuge rather than as a storehouse, as a combined moat 
and tempera^ hiding-place, that the beaver forms his 

C ool. All his clever engineering, his wood-cutting, 
utlding, canal-making and construction of “rolling 
^ays " are subordinate to this end. The two last Worfes 
dbe beaVer canal and the beaver road^the one forflodt* 
ing, and the other for rolling logs to the pool-^arc only 
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brought into play when the supply of timber near at 
hand is exhausted. But they are part and parcel of 
beaver devices, and, though only recently brought to 
notice, are not less creditable than their other feats. 

In the present paper we shall not use the technical 
phrases of hydraulic engineering, but term the reservoir 
made the “ j^ol," and the containing barrier the “ dam." 
In Canada, when the beavers were numerous, these 
dams were noticed to be so nicely adjusted in fbrifi to 
the material with which they were made, and to the 
force of the stream which they barred, that they coUld 
be classified in relation to these circumstances. Dalns 
built mainly of mud and stones had a different section 
from., dams built of sand and wood ; and some made 
across rapid streams were curved, to resist the extra 
strain. But the greater number were made of battens 
of wood about three feet long, with the crevices stuffed 
with mud, stones, and the twigs and small branches ; 
and in every case the first engineering principle necessary 
in the construction of a dam is observed. This is that 
the top shall be exactly level, so that the water of the 
pool, which must overflow, because the stream enters it 
from the top end, shall flow evenly over the whole length 
of the dam. As every one conversant with that most 
difficult form of the profession—river engineering— 
knows, any small gap or inequality soon ruins a dam. 
The water pours through these by preference, and at 
once cuts a gap. The beavers know this, too, and at 
Leonardslee, no less than in Canada, constantly examine 
the top of the dam, and mend the smallest gap along the 
line. The Leonardslee dam is of the ordinary kind, not 
curved but straight, and built of battens of wood, made 
of the boughs from trees cut down inside their enclosure, 
or from those which were given them as food. In all 
cases they ate most of the bark ; then they cut the sticks 
into lengths of about three feet, and worked them into 
the stru^ure. Plenty of mud was pushed into the cre¬ 
vices on the upper side, and oH the small twigs and 
sticks were pushed in to make the whole dam tight; 
With great judgment they spared a small oak growing 
just below the dstn. This now acts as a support to the 
structure; all the other trees in the enclosure, except 
those protected by metal guards, and one very large fir, 
were either felled, or attempted to be felled. It seems 
obvious that they kept this tree purposely as a buttress ; 
for the dam is made higher and, therefore, wider each 
year, as the pool above increases ; the tree is now almost 
in the centre, and its roots are already worked into the dam 
foundations. Even the baby beavers at Leonardslee, no 
bigger than rabbits, are put to “light jobs” in mendmg 
the dam, and the elders are most industrious. Each 
winter brings down a quantity of mud, which would make 
the pool shallower. But the beavers raise the dam so 
rapidly that the pool gains in depth, and spreads for a 
long distance i*p stream and laterally. The dam is at 
least five and a half feet high^ and the depth of water 
above it five feet, yet it is so well made that^ though the 
human-built dams of several artificial pools higher up the 
stream were carried away in a winter flood, the beaver- 
dam was undainaged. Near the point at which the 
stream eafors th^ enclosure three large trecs^ formerly 
on the bank, arc now submerged in three feet of water, 
owing to the fresh height added to the barrier below. 
The beavers had begun to cut these trees down—a very 
hard task, bnt one in which they would have suc¬ 
ceeded had not the water risen so fost that they were 
floated off their legs when trying to go on cuttings 
One large beech tree, standing on a mtsd bank washed 
by the ever-increasing pool, was an of envy ^to 

the beavers. They concluded that the d^ickeit 
was not tb cut it as It was yjwry ;^ 
wood hardi bpt fo w 

across theif pool this gave them odmpation 



NATURE 


@|C»MBER 9. lli 970 




Th«y ev^ry ia|6ml of bark off the trunk and 
then cut off the boughs, gnawed them into 
length and took them to the dam and to their lodge.” 
The latter began as a burrow in the bank. As they 
gradually enlarged this, and filled up the bottom with 
wood chips, they broke open the roof to get head room, 
and constantly added to the dome with mud and sticks. 
It is npwja large untidy mound on the bank, which at 
this point IS steep. 

The process described above accounts partly for the 
evohition of the beaver lodge from the burrow. Hut the 
keeper of Lord Bute’s beavers stated that the beavers at 
Rotnesay did clean out the old shavings which they took in 
to make beds of, and plastered them on the butside of 
their Ipdge, or on the same embankment The present 
writer inclines to believe that this i$ likely to be correct, 
not in every case, but in some, for it is very much ip 
keeping with beaver character. In such cases he ven¬ 
tures to offer the following solution of the growth of the 
lodge, in cases where the beavers retnoye th^ir bedding 
of c^ips. The water above the danth owing to the causes 
mentioned above, rises higher yearly^ This must also 
raise the level in the sub-aqueous passage leading to the 
beavers’ chamber, and in time tend to invade the chamber 
itself. To remedy this the beavers would naturally raise 
the floor, and leave tlie ddbris of old ^^beds" on it, 
piling fr^h stuff on the top, and at the same time quarry 
out the roof, both for head-room and to get fresh 
earth for their floor. When once the artifiewii roof was 
made the same process wobld go on, until the rising 
wgter flooded out the floor altogether, «nd surrounded 
the lodge, as one sees it in old Canadian pictures. The 
lodge would thus take the beehive, moated, form which 
it has in those conventional plates, even though it lacks 
the windows which the French artists added for effect. 
The beavers occasionally escape by burrowing under the 
corrugated iron fence. This is not always intentional 
on their part, and they are easily caught again. When¬ 
ever one gets out it travels up the stream, visiting the 
poo^s abcyti. There a box-trap is set next night, baited 
with dog-biscuit^ of which the beavers are foi^ and the 
animal is certain to be caught* One beaver, out fora 
stroll like this, tHed to cut down a large Scotch fir, and 
did cut down a silver birch. The first indication to the 
keeper next morning that a beaver had escaped was the 
sight of this tree, in full leaf, lying across a path. 

mentioned above that the Leonardslce beavers 
had not ihade either a canal or a rolling path. There is 
no need for either ; for there are no more trees to cut 
down, or to roll from a distance. But it is worth 
devoting a.ftw lines to these, two of the less known, but 
not least extraordinary exhibitions of beaver intelligence. 

bld-estahiished colony soon clears off ail the dmber 
near its Junne. In order to convey the moye distant logs 
to (he dam they carefully clear paths, and roil the 
battens of wood down to the wateh But the 
b^vor caiwdi* tp - which proj^r attention was first 
di^a^ by Mr. Lmis Morga^ iti in the writer^s opinion, 
mprh wonderfial stiU. lx ia nothing more nor.less 
thktt tt wAtetWayi or^^S^^ cut from points 

im die «0eam to aach parts of the adjacent plantations 
wUh:to visit;, or cut timber in. 
it is the centre of an 

short commuhitation by water. To this 
‘ tip hfavets roll their log$i then tow them to 
It has been Ulg« 4 ; that these canals are 
the customary roads ; 

But wheroJor the writer has seen 
s eoen atip Lendim Zoo, 

to the Odfetof their 
sisrroiiitded'-"hy a' ■ 

was only a 

Bute^ beavers,' 
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which bad a considerable area in which to cut their 
timber, tried to dig canals. This is the description given 
by their keeper, who, though pU acquainted with beaver 
stories, evidently had never beard of the canal. Their 
burrows they make by cutting a t^d from the middle of 
the dam for several yards into the dry ground, where 
they scoop out a dome-shaped burrow. . . , Some of 
the roads to these burrows are from fifteen to twenty 
yards Jong, and sa truel iM the water follows them in 
the whole U$%gth^ i Here is, undoubtedly, an instance 
of the beaver canai* ^ 

Those who care . to compare the methods of the 
Canadian levers a^limatised at Leonardslce with the 
works and wave’, jpf the European beavers still surviving 
in Norway, wulyfihd an interesting account of the past 
and present htpry of the Norwegian beaver, by Mr. R. 
Collet (“Biev^en i Norge illustrated with twelve 
j>lateepf beaver lodges and daths, and supplemented by 
an Eimfish summary. 

Theheavers’ present range is confined to the Stifts of 
Christiania ana Christiansand, but a few remain on 
Bratsberg Amt and Stavanger Amt. The larger colony 
is on the River Nisser (or Nid), the westernmost colonies 
being on the river Mandal. In all cases they feed 
not on fir, but on deciduous trees, maiiily the aspen. 
When not on the banks of large rivers they make 
dams, one of which, near Hellersli (Tmngen), was 
built entirely in three weeks, and formed a lakelet more 
than 100 yards across. The length of the dam was 
14 metres. In only one respect do the habits of the 
Norway beavers differ from those of the Canadian 
species. Those that live on the banks of the large rivers 
cannot make a dam over such rapid and deep waters. 
Yet these rivers rise and fall, and there is a danger of 
the lodge being either flooded or left high and dry. In 
thcsP places the beavers build long lodges, at right angles 
to the stream, and sloping up the bank. When the river 
rises, the beaver can go up to the higher end of his lodge ; 
when it falls, the entrance is still submerged and safe. 

In 1880 Mr. Cocks estimated the number of beavers 
surviving in Norway at 60; in 1883 Mr. Collett believes 
there were 100, Since 1894 and 18^5 the beavers have 
been protected by law in their two principal haunts, for a 
period of ten years in each district 

' C, J. Cornish. 


SCIENTIFIC INVESTIGATIONS OF THE 
LOCAL GOVERNMENT BOARD:^ 

Annual Reports of the Medical Officer of the 
* Local Government Board constitute in many 
respects the best treatise on practical hygiene we possess. 
Their diligent perusal by the embryo health officer would 
^uip him as no ordinary text-book can do for the Intel* 
iigent discharge of his duties. Jt would be well if can¬ 
didates for Public Health degrees were examined upon 
the Salient features of these reports. The volume for 
1895--96, which has just been issued, contains certain 
features of interest. There is the usual admirable 
summ^ of the yeari# work by Sir Richard Thorne; 
statistics with regard to vaccination, and a compilation 
oC returns of notified Itifbc^tous diseases in urban 
districts and in the county of London, Valuable reports 
are also contributed by X)r. Ct^|>eman and Dr* Buchanan 
upon outbreaks of enteric fever, and by DL Sweeting 
upon an outbreak of diphtheria. The able report by the 
late Mr. K* W. Thomson upon the sewerage and drainage 
atwigements of certain valleys in the counties of Mon¬ 
mouth and Glamorgan, leads one to join in the regret 
expressed the loss of this talenmd offitcial It is, how- 
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cverj the auxiliary scientific investigations which call for 
more special notice in these cotuinns. v 
The several cases of Asiatic cholera that occurred in 
this country durinj^ 1893, led the Local Government 
Board to keep a diligent watch in the subsequent year 
over any cases that presented symptoms of a choleraic 
nature, and Dr, Klein gives an account of the bacterio¬ 
logical examination made by him in twenty-nine in¬ 
stances. The comma bacillus was not found in any of 
the cases; they therefore proved to be examples of 
cholera nostras, or English cholera. This conclusion is 
a furthw confirmation, if that were needed, of the 
diagnostic value of Koch's methods. When Dr. Klein 
says, ** if the vibrio of Koch could be demonstrated in 
the bodies of persons not ^connected in any way with’tbe 
cholera localities ofvi893, the bacteriological test as an 
impirfrtant help in distinj^^ishing between Asiatic cholera 
and cholera nostras would become practically^worthlcss,” 
he is surely suggesting a doubt that does not exist 
amongst the great mass of observers. In a number of 
the cases the bacillus coli was found to be the pre¬ 
dominant micro-organism.* W Tresher interest is Dr. 
Klein's description of an .organism isolated from cases of 
diarrhceal illness due to the consumption of milk, and 
named by him, “ Bacillus enteritidis sporogenes.” There 
is a misleading sentence on p. 196: “ ordinary milk, such 
as is bought in many a shop in London, Contains as a 
rule an abundance of bacillus coli, and if put aside it 
will rapidly *sour’ and coagulate spontaneously owing 
to the multiplication of bacillus coli." This might lead 
most raaders to assume that the ordinary “ souripg ” of 
milk is duQ to bacillus coU, and not, as is the case, to 
one or other of a considerable number of lactic acid 
producing organisms. Dr. Klein proceeds to a further 
report on prophylaxis in ;dipblli^n<^ which are mainly 
detailed the results pf injecting living diphtheria cultures 
into the horse with the view of obtaining antimicrobic 
substances in the bl^od The experiments do not appear 
to have brought out results of practical value, either with 
his own ** antiiniqrobic serum, or with antitoxic serums 
obtained from various sources. Dr. Klein also con¬ 
tributes a *-* Further Report upon Protective Inoculations” 
which will, be read by all interested in the subject of 
which it'treats. 

“Snake venom in its prophylactic relations with, 
* poison' of the same and of other sorts,” is the subject 
^ lOf a Ien||thy communication by Dr. Kanthack. The 
work of Calmette and others upon the effect of cobra 
antitoxic serum uppn the poison of snakes other than 
the cobra is discussed, and there follow observations 
upon the nature df the immunity of certain snakes to' 
certain snake poisons. Dr. Kanthack has not been ab}e 
to confirm CaloMtte’s statement, that the injection of 
solutions of chlorinated lime have value as a curative or 
immunising agent. On the other hand, as Calmette 
states, an antitoxic serum can be produced in rabbits by 
administration of the 'thbra poison itfelf, and still better 
results are obtained by using the mixture of venom and 
chlorinated calcium. The inhibitory influence of different 
antitoxic serums upon cobra venom is next dealt witK 
The experimental data given art in many respects in¬ 
complete, and it would pei^fiaps have been well to wait 
till the experiments were before publishing any 

conclusions from them. 

|>r. Kanthack instances the twked retarding influence 
bf liver extracts on the actitih of cobra venom. This 
most interesting statement is supported by three ex¬ 
periments, and their continuation left for a future date* 
There|bllownotes on “immunising serum." It is again 
^ disapl^ntitig to find experiments quoted with the 
agendum, “the number of my observations are too 
itmited.” Attention should be drawn to an experiment 
DrH Kjftnthack performed on himself with most remark- 
In the course of nine days Dr. Kanthack 
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swallowed 5r4 cc. of living and dead broth cultures <tf 
the cholera vibrio, aiM a solution of sodic carbonate to 
neutral!^ the gastric acidity. A week later Wood ww 
obtained from the atrti, and 3 cc. of the separat^ blOod 
serum was injected " into each of three guinea-pigs 
intraperitoneatly. FouV days later the guinea-pigs were 
respectively inoculated with B*py&cyaneus 

and K cholera!—only the guinea-pig inoculate 
cholera remained alive. The immunisation Dr. Kanthack 
had effected on himself per os^ was apparently transmitted 
by rneans of his blood serum to the guinea-pig. 

The paper concludes with notes upon Pfeiffer% 
Bordet's, and Durham's tests for the cholera and typhoid 
organisms. It would have rendei^d the description 
clearer in one'or iwO instances if it had been explairtea 
whaf actually was sifecn, instead of expressing the results 
as “not quite negative” and “did not react absolutely 
njsgatively." Dr. Kanthack considers that “ a gener^ 
conclusion this sf&ge» as to the specificity of antitoxic 
or iminuni»in|t, ‘ serUm would be premature," though 
the facts so ihrobl»ined tend to support this condlusion. 
The paper is oaeknore adapted for perusal by specialists 
intimately acqbdipted wim - the subject than by the 
general reader.'Who might be apt to carry away false 
notions as to tne duality of a nupber of the results ob¬ 
tained. One camtot resist the impression that the 
material for half a doz&n researches has been crowded 
into the «^ce of one paper. 

. The di^ult subject of food poisons is considered from 
the bacteriological aspect by Dr. C^autley. The Object 
Hhe inquiry wasr to ascertain whether the multiplication 
or pathogenic properties of bacteria normally present in 
the digestive tract, viz. B. coli and Proteus vulgaris^ are 
influenced by association with the non-pathogenic or¬ 
ganisms to be commonly met with in food. Dr. Cautley 
was able to demonstrate that the virulence of the above 
bacilli is increased by simultaneous injection with certain 
food orgatiisms into animals. On the other hand, feeding 
experiments on sttnilar lines gave negative results. Dr. 
Monckton Copemup and Dr. BlaxftU contribute reports 
on the advantages 'of glycerinated vaccine lymph. The 
volume, like its predecessors, contains much of interest 
and ❖alee io samtartahs and bacteriologists. 


^ikB> ARCTIC WORK OF MR. K P^ARY- 

0 |N Monday evening Mr. R. E. PearV,^^ U.S.N,, 

! sentod to the Royal Geographical Society a states 
ment of the results Of nis Arctic explwatiqns and of his 
plans for, cOhtinuinjf .these. 

Mr. Peatw has been engaged in explori^ Northern 
Greienland for the gf^ier part of the last ten years, 
and' in the fourw; of his sledge joum^ he ,has had 
more opportunities studying the inland ice than’ 
has fallen to any other expl9w.:- The meSi 

j-e^arkable journey Ahe series was that ^if 189^, when 
he crossed the jce*cwh from InglpfldW Gulf 
covered Independence ^»ay on the- of 

Greenland. This Jouriley shpwed ^ ihland Icfl; 
terminated to the north? and that there wa8;nh.x0ad that 
way to the pole. Lend was seen to the northward, 
which Mr. Peary belteVes td be separated 9 ;ch^el 
from Greenland, and hb extend prohatfly some dUiaAoe 
beyond the furthest^to^^. 

expedition, 13^24. A' accood jhtirney to lij- 
deppt^ence Bay in by/ 

exampledaeverity of weather!|>Aft|wuty^w^ 
withi^forty^two dogs ^raed ^ only one. In 1895 
anodbef att^pt was lijofee suceesifhh hut th^v 
of die expedition and ' lhe ih- 

allow 

V After this j wtrncy % f eioy F ^ nhtiilihe 
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^i^lts of the ^^hi^nahd the j[ackson^llarttis%orth ex- 
Ttedhionft w€re availa^de as a ^ide to fdvther^ork, but 
he had no intention of abandoning hts' endeavour to 
attain a high latitude ii^h the AmericanstdO. T^ts summer 
he visited Cape ^fydHt >in^a whaler, ma succeeded in 
taking on board and^transporting Si^ly t^ ISew York 
a vast inass of nickel^ron weighing about, loo tons. 
This,block is reputed 6y the Eskimo to have fallen f)row 
heaven^ and it bears ^ii the external' appearance of a 
meteorite, wl\i4e it shofvs the characteristic Widmahn- 
statten h^u^es when ^the* surface of the pdlished metal is 
etched with nitric The transport of^^cljlock was 

a brilliant engineenng feat, as the only/(peans available 
for getting it broughtf^n board and lowetedMnto the' hold 
were hydraulic jacks and timber stagit^s. We under¬ 
stand that the great meteorite is still the property of Mr. 
Peary, and has not yet been acquired by any museum. 
It is not to be confounded with the masses of telluric 
iron described by Barpn Nordenskidld^ ; : 

Mr. Peary’s description of'the inknd ice w^ ^tl^mpely 
graphic, and illustrated by a superb 
slides, prepared from photographs from his^ 

collection 9( over 4000. Tlie movement M the surface 
he believes to be due as much to the dsw’pf snow by the 
wind as to the discharge of ^glftciers,,^ suinmr melt¬ 
ing knd evaporation taken ^gether., iThe sno>^dU|^s in 
parts convert the inland ide into a veritable Arctic ftwara. 
In addition to collectiph^ bf the resUrtct^^d but brilliant 
flora of thp>ribbon of land freed froih ixyo^ in summer 
along the toast of Greenland, much valuable sdeofi^C 
work was donk Ethnology is the braheh. of science 
which has perhaps been most advanced, TJje Northern 
Eskimo, the Arctic Highlanders^of Sir John.Hoss, have 
been most thoroughly studied an4 {Photographed. The 
entire tribe numbers seehe ^50 individuals, every*one of 
whom ia personally known- to Mr, Peary. They have 
lived quite untouched by civilisation, ajnd free even from 
toibmv«^catiou with the SouA Eskunp. They are of 
good physique and, while air from atfiiac^tive in appear¬ 
ance or custom^, they possess mapy good qualities. 

Mr.^Peary, as.the result of his ei?!Jenence V)f these 
people and of the ciupditions of Arctic travel, hasi formu¬ 
lated a scieihe of progressive eiiploraJtlon which*he 
pat into practice next year. Equipped by funds th6^ 
afii alnea^ provided, he propose? to take a ship up to 
Sherard Osborn Fjord in latitude S?'’, taking two 
wyte men and a picked group of eight or ten E^imp 
with aB , their belongings. They will send tl%vship 
Wk^Wnd form a camp, advance by the autumn jihcto- 
Hght along edaet, and winter as far north as!pmible. 
In the. northward march ^whbld be 

rtsuthed iqlp ^ furthest point of land was reached. 
This be to find in 8^, ifno4%ven farther north. 
Fmm the?k:anf^ at tha^ point as kbaseai^id joumey 
miMit be atteW|ip(edbver the sea icq tofjhe pefa an^ bacl^ 
leaving Eskimo behind*":' h the firit year 

did afford^enj^mo^ the next year itiight, on at 
feast theilurd^^ Mfe Peaty’s prmeihfe is io wait for favour¬ 
able he is pteporo^^.remain at his most 

northerly live y^rs it tmeoSsory. In ^e course 
he tmievos that^ai^i^totbe pole will open, 
bo imhed <m T^ principle has always been 
at^^iqved feddinf iw^c^men, and recent ex- 

-- importance of not 

_ __j WliW it is possible, by skill 

I tq take ac^^Mlt^c i^iaturaf aids. 

-ifgd^o^ct&sr in 10nothing sensational; he 
jM^ospect ^ before the 

Od the,fa4 tpftt, hie hra^ition is alrea<|y pro- 

^ makiifg.an 

fh Jbo empusiasdc chamet^ 

^ and de^f^intprested au<||ep<;e can 
in recent yeiKfs by the treethig 
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^ ' NOTES. ^ 

II' has beendecid^ that the stetoeof LaVotsier^ ^^ which in¬ 
ternational contributions have^ been subscribed, shall, ^ erected 
on the Place de la Madeleine, Paris/ Thh >fLiaicipal Council 
of Paris have sanctioned^tlds site.' « 

M. Ditte, professor of chemistry at the Sorbonne, ha.s 
been elected a ihemljer of the jS^dOn' of C^jiemiatry of the 
Paris Academy Sclenfes, in succession to the late M. 
SchUtrenberger, ^. 



win delivlJr the K^kufe Memorial 
Society next Wednesday evening, 


Prof. F. 

Lecture at the* 

December! $.1 

the ni^xt meeting of the Koyal KhotogAphip Society bn. 
TdOKlay, December 24, Prof. Gabrfel Lippttanrt .will read a 
pjq^er on ** Coldar Photography.” ThemeetingwiH not l?e held 
ih ^he usuat .rooma at Hanover Square, arrangements having 
bilkSh'^mSdq/dr'it to take place in the theatre the Society 
large gathering fi^ntijcipatedt Non^members of 
tfif} Royal photographic Society will require admission tickets, 
wbich can be obtained on application to the Secretary at 

ftanewer Square. 

WS to see the announcement that Prof. Wiftpecke, the 

distipgutshed BstronoiaCr,^ died on .Friday la^t al Bonn. 

• ’'t- ' \ t' 

LcftU>^ltATkcpNA i<Nh Mount Roxai., High Commissioner 
for. Cxipraa', wUlj'pfchide at Prof. Roberts-Austen’s lecture on 

(Janshia’s at the Imperial Institute next Monday 

evening (p«embef i^). The fecturc, which will be fully 
iUustra^^ by^xj^erimehts, is «>pen to the public, without tickets. 

It 'lias^efe- resolved to hold an international fisheries 
exhibid^n in Aberdeen in the summer of 1899. 

A Sqctel^lCTON of the moa was sold at Mr. J. C. Stevens’ 
auctiqii \oanis ort Tuwday, the price reached being forty-eight 
guiheas. The bird was sef up by Captain F. W- Hutton, F. R.S., 
from bones obtained at Enfield, New Zealand. The deposits in 
which these Diornis remains were found Was dqsciib^ by Dr. 
H. 9. Forbe? in Na'iure of March 3,4892 (vof. »Jy, ,p. 4J6). 

A aEKBRAL meeting of the Aeronautical Society of Great 
Brit^un wiil be held on Thursday, D<jc?mbct 16, at 8 p.m., at 
the S^eity of Arts, John Street, Adelphi, W.C. Major,General 
Sis dharies Warren, G.C.M.G., K.C.B.,will occupy the'chair. 
The foSlowing gentlemen and others have kindly arranged to 
exhibit apparatus :—Mr. Pilcher, a soaring machine and an oil 
eopitic; Major Moore, a model flying machine ; Mr. E. S. Bruce, 
balloon signailit^ apparatus ; Captain Baden-Powell, kitea> and 
a gliding machine ; the Society, cinematr^ph of flying 'birds. 

When a large number of crickets are chirping at night in a 
field, they do so syncliKmouBly, keeping time as if led by the 
wand bfa conductor. Prof. A. E. Dolbear says, in the American 
Naturalist^ that the rate of chirp seems to be entirely ttotermined 
by thf temperaAre, and i;his to such a degree that the tempera¬ 
ture can be estimo^d when the til^ber of chirps per minute is 
k^own. At temperature of fio* the rate found to be 
80 per minute, and at 70” F. it was lag a minute ; this gives a 
change of four chirps per mfeutefar each change of one degree. 

' Tkb following are among the leetdire arrangements at the Royal 
Institution before EasterProf. Oliver Lodge, six Christmas 
lettures (specially adapted for young peoptf^) on the principles of 
the electric telegraph ; Prof. E. Ray Lankestet, clevett' lectures 
on (he simplest living things; Prof. Dewar, thvee lectures on the 
halogen gnmp of elements; Prof. J, A Fletning, five lectures 
on recent researches in magnetism and diamagnetism; Prof. 
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FatricU Geddes^ three l«Ktures on Cyprus. The Friday evening ' 
meeting* wUl on January when a discourse wUi be 

given by the Hon. Slr'^’John Lubbock, Biirt.^ M,P.» on 

bud* and stipules. Succeeding d^ourses will probably be given 
by Prof. C. Lloyd Morgan, Mr. 4^. A. Catnpbell Swinton, Dr. 
J. Hall .Gladstone, Prof. L. C, MiaU{ Captain Abney, Prof, i 
T. E. Thorpe, Mr. James Mansergh, the Ikan of Canterbury, i 
Prof. Dewar, and others. Lord Rayleigh wl^ deliver lectures 
after Easter. 

■ i 

At the meetii^f of the General Medical Council last week, j 
the Committee entrusted with, the dhty of preparing the new j 
editiem of the British Pharmacopoeia, subijn^tted of their 

draft of the work for the approval of the. Council. The estitnated 
amount to be expended on itit production will l>e ^bout dooo/. 
The Commjlttee suggest that the price of the volume might 
suitably be severt shillings and sixpence, but the power of 
actually fixing tb^ with the Commissioners of the 

Treasury. ln,|Order that the Pharmacupceia might be issued 
early next year, the Committee recommended that ft be 
delegated to the Executive Committee to adopt the tully 
corrected work as The British Pharmacopoeia, 1898, to com¬ 
municate with the Commissioners of the Treasury on the 
question of price, to publish the Pharmacopoeia, and to make 
the Usual legal announcement of publication. The report of 
the Committee was adopted. ■> 

The difficulties in the way of a permanent establishment of 
the Essex Field Club’s County Museum of Natural History haVCi 
l)cen very largely removed by Mr. Passmore Edwards’ muni¬ 
ficent offer to build a museum at West Ham (adjoining the new 
Technical Institute) to contain the Club’s collections, on. con¬ 
dition that the building is maintained by the Corporation of 
West Ham as a permanent institution, and that it is opened on 
Sundays. The Town Council have gratefully accepted Mr. 
Passmore Edwards’ offer, and arrangements are being entered 
into whereby the annual upkeep of the museum will be provided ' 
for by a joint fund subscribed by the Corporation and the Club, 
The task of gathering the collections, and the scientific control 
of the same, will remain with the Club. The museum is in* 
tei^ded to illustrate the county of Essex generally, while the 
Club's smaller museum in Queen Elizabeth's Lodge, Chiiig- 
fiord, will be confined to objects from Epping Forest—the two in-. 
stitutiOns being mutually dependent and illustrative, the one of ; 
the other. Further details will be issued when the negotiations 1 
are completed. 

At the last meeting of the Council of 'the Australasian Asso^' 
ci^tion for the Advancement of Science, the following gentlemen 
were proposed as vice-presidents of SectionsSection A 
to^tronomy, mathematics, and physics), Prof, A. M^Aulay and 
Prof. T, K. Lyle; Section B (chemistry), Mr. R. T. Bellemey, 
Prof. E. H. Rennie, and Prof. Orme Masson; Section C, 
(^ology and mineralogy), Mr. W. Howchin and Mr. R. U 
Jack ; Section D (biedogy), Prof. J. T. Wilson, Prof. C. Jv' 
Martin, and Mr. J. J. Fletcher; Section E (geography), Mr, Pi' 
G. King and Mr. A. C. Macdonald j Section F (ethnology and 
anjthro|x>logy), Prof. W. Baldwin Spencer, Mr. Thos. Worsodp^. 
and the Rev. Lotimer Fisqn; Section G (economic science and 
agrtcuUure], Dr. H. Ni MaoLaUrin, Mr. R. Teecc, Mr, W. 
M^Mfllan, Mr. Sydney Smith, Mr. E, M. Shelton, and Mr. W. ^ 
Farrer; Section H (engineering and architecture), Mr. IL = 
Deanelmd Prof, W. H. Warren f Section I (sanitary science and, 
hyid<>^e}> JD. Hardie, Dr. J. W. Springthorpe, and Dr, J, | 
Aijl^rtdn Thompson; Section J (mental science and educa-.! 
ti|on)i Dr. A. Gartan, Dr. R. N. Morris, and Mr. R, H. Roc, I 
A Urge number 6f additional papers were announced as havir^ 1 
beta promised to the various Actions. 
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The Meteorological Council have pubjlUhed a very ueefni 
volume of Rfidnfell Tables for the ye^rs iBdd-po, abased dpoa 
observationfi at 491 stations, selected so as to show as neatly as , 
possible tl^ get$ieral distribution ralp over the United 
Kingdom, jhe present volume has bem plepared in conaUctlon 
with the pf^lotii set of tables for 1866^^80 published In the year 
1883, and while It includes in the general averages the monthly 
and annual meatus of the earlier series, it contains the sepaqite 
monthly and yearly values for each of the years iSSl-^po, and pf 
any years pliorto 1881 which were not previously published. To 
facilitate the use the tables, references to them are arranged 
both under counties and stationa. Z There is no discussion of 
the observations, but the averages for the years 1881-90 are 
shown upon three tnaps, together with the main watersheds and 
the catchment l>fsinB of the principal rivers, and these exhibit 
the general distribution of the rainfall very clearly, The 
Whq^ work has undergone careful supervision, and will be very 
' vati^bfe U standard of reference in this branch of meteoro¬ 
logical ebitistlc^ 

The meteoi<9fogical observations made at the Kousdon Ob. 
Bervatory, LyUse.'^ef^, during last year, have been brought 
together Iw Mr.-Cuthbeft >E. Peek, and published in the form 
i of a Report. The obsfeivatory is a second order statibn of 
the Royal Meteorological Society. Mr. Peek not only de'- 
I scribes the meteorological conditions uhd statistics of the dif- 
I ferent months of the year, but also records the results of a 
I number of experiments to compare rain-gauges and anemo¬ 
meters different kinds. A daily comparison of the,actual 
weather experienced at the observatory with the forecasts of 
the Meteorological Office showed that, taking wind and weather 
together, eighty.eight per cent, of' the forecasts were correct. 

Of wind alone, ninety-one per cent, of the forecasts were ful¬ 
filled ; and of weather, ninety-two per cent. The tt\ost trust¬ 
worthy forecasts were in August, there being only' one da^ 
doubtful during thaf itionth. The lowest, percentage of trust¬ 
worthy forecasts was in January, as might be expected from 
the remarkable barometric movements of th4t month. A 
comparison of forecasts and actual wind and weather for the 
thirteen years 1884^, shows that the :percentage of successes 
was only fifty-nine in 1884, but in the following years it 
reached seventy per cent., and has been increasing year by 
year ever since. The best forecasts seem to have been made 
in 1894 and 1895, In which years eighty-nine per ceAt. of t^p 
predictions^ were fulfilled. 

Dr. ,YaN drr Stog, the Director of the met^rologiciiil and 
magneiical obwrvatoi^, of Batavia, has publUhii .a very eoni- 
prehensive atla^ Gontaiiodng a la^e amount of 
lha winds, wiathafi-cd»ront», &c., of the East * Indian 
pelagoi Sbtoe Id^ of the magnitude ot the work may ^ tie 
formed from the feet that it extends to fthore than two htmdred 
large foUo pages of tables and charts, hnd md it emlsiwfc^ the 
whole ars* between the western coRst Shthatr^ and the 
northern Ooast of New Guinea. For f^rty ^.^tferonf 
this area tfte hfeteorological ^ppditions ^ave^ been' ;^t 

eaph month and for seasons, w^i 
been drawn fof the day and night 

divided into'thpcq parts *, (i) obsSwatl^^^ft^ <») 

ni^Und m«4a IwllA . 

latinE to tida. lATlietMiwhl* aftdeuM 

-inM-<)ir-<Wwr dnittf.'tiM.'ifMMM' 

’ tfilt 

udtrilt'beof gmtplnidHefti;^to.nNfficn^ ;' /. 
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tUE' fipit occa^ilMn updii which RiSfrt^yen fAys W^e applied to 
, saigicat WAS referred to by Ccneral MAurice in the 

courae of a' few remarlts ipade at the Close of a lecture delivered 
at the Royal Artillery Institution, Woolwichr by Mr. W. 
Webtter. The ctodit bf having first used the raysTo determine 
whether a patient (WHd had severely injured his elbow) was suf¬ 
fering from a frtteture or A dislocation* has hitherto been given 
to Mr. Howard Marsh. It appears, however, that Mr. Marih 
really only recommended the application of the rays to the case, 
and that the actual photograph was taken by Mr. Webstar, who 
had been working for some time with Mr. T, . Moore. The 
photograph showed distinctly that the injury was due to a dis¬ 
location. and was not a fracture at all. The diagnosis having 
been established, the operation of putting the arm in its place 
was performed by Captain Salvage, an army surgeon. Mr. 
Howard Marsh described the case in the Briiish Mednat 
Journal; but, says General Maurice, “ as he was sinaply dealirtg 
with it as a scientific case, the names of Mr, Webiter 
Moore were, according to professional . 
oniiued," The lecture from which we gather appears 

in the Proceedings of the Royal Artillery Ifeititution (No. 5, 
vol. xxiv., i1i97). 

The Annual Report for iState Board of Health of 

Massachusetts has just fa^itjbtittod. The work of the now his¬ 
toric series of experimniiltot filters has been recorded as usual, 
and there is but liftlp toadd to the deductions already published 
in previous their respective efficiency in the puri- 

ficaUo^ of wat^. • presence of iron in public water supplies 

has been engaging the attention of the licjard* and experiments 
have been started which, as far as they have gone, indicate that 
this evil may be remedied by filtering water through a fine filter 
of coke breere, which is stated to practically remove all the iron. 
Another important matter which has been investigated is the 
purifica^tion of manufacturing refuse ; such factoryrsewage may 
contain several times as much organic matter as an equal volume 
of domestic sewage* and is extremely difficult to deal with ; in 
many cases the chemicals used in manufacturing processes being 
such as would destroy nitrification if the sewage were applied to 
an ordinary sewage filter. The dissemination of typhoid fever 
through the use of polluted water in ponds in the vicinity of so- 
called picnic groves"—places of summer resort brought within 
easy reach of large cities by the extenision of electric railways— 
has also been carefully inquired into, and the sanitary conditions 
of a large number of such resorts and their water-supplies have 
beett investigated. Other matters dealt with in the Annual 
Report are thb production and use of diphtheria antitoxin ; an 
experimeatal inquiry as to the diagnosis,igenesis and diffusion of 
malaria ; examinations of sputum and other material suspected 
of cootaiidng tubercle bacilli, dtc. 

At the meeting of the Chemical and Metallurgical Society of 
South Africa, held on October 16 last, some interesting data on 
dry crushing and direct cyaniding of Rand ore were given by 
Mn FrankHn White. Great things were expected of this 
method of treatment’bj7 some m'ctalfargists a year or two ago, 
butits ptogreas has been far ftom; rapid* largely owing, no doubt, 
to the eompamdvely low percentage of gold extracted by its 
Ase, Aeeordiiig Mr. White, however* 9*7 tons of oxidised 
ore from BofiKp's Reef, treated recently* yielded ^5 77 per cent. 
Of iti the tailings containing 370® dwts. per ton. The 
^pax^on of the ore was to pass it through a Gates 
ormdtor* alter which nearly no per cent, remained on 4-incsh 
atoeena. Experiments seem to riiow that if the material had 
been passed throoig^ i^mesh screens, ahoht 76 per cent, of the 
#)td in one bpmaUmi. About 

ore from tho Vyiage Mato Reef were 4 »o 
bxpbf^eilMy t eveelWto Vesolts •, one charge 
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a theoretical extraction of 89*25 per bent., as deduced from the 
diffierence In the asaays before arid AfiNIT treatment. The cheap- 
neSB and rimiiHcityof the proceto is much in its favour. In 
another paper read’ at the same'Meeting, Mr. Wilkinson esti¬ 
mated the present toltleosts of tWenty-nlne Rand outcrop mining 
companies as ' ayj^|ragiip^;i^O^ about 2br. per ton for mining, 

; jaulUng, ac., or about 41. per ton less than in 

wKch linages were higher. A further reduction 

in cost olf oir 5;. per ton would be accompanied by an 
enormous ip^ase in the profits. The life of the gold field 
is estimate4;;l^ fifty years, and its average yield during that 
period at ab^t 18,000,000/. per annum. 

It lA Stated \n jBngineering lhat a Company of consider¬ 
able importance and with an influential board has just been 
ftomed in Sweden for the purpose, principally, of exploiting, 
^tough electric transmission, the vast unused power of the 
^mous Trollhattan waterfalls, situated at some distance from 
Gothenburg, Sweden. The new company is to take over Dr. 
de Lavars waterfalls and property at Trollhattan, a carbide 
manufactory at Okan, with turbines and other installations, the 
EdenAs waterfall in Upper Lulea, and certain of De Laval's 
patents and inventions. There are in both places considerable 
areas of land, while the water-power at Trollhattan is estimated 
at 220,000 horxe* power, and that at Edeniis at 700,000 horse¬ 
power. There is consequently both power and space enough 
for indu.*;trial installations on a large scale. It is intended to 
build a tunnel at Trollhattan, which is to receive the water 
above the falls in question (for there are others above it, already 
partly utilised) just above the King Oscar Bridge," through 
which the tunnel will lead to a power station below the Hell 
Fell," It is proposed tf» take some 20,000 to 30,000 electric 
horse-power through this tunnel. Of this power the company pro¬ 
poses as soon as possible to make available X0,000 horse-power, 
of which half has already been let to a Well-known electrical 
engineer for a period of fifteen years. Of the 3000 horse¬ 
power (effective) at Okan, a portion Is already being used for the 
nranufacture of carbides. 

Asdrvev of the conditions of artificial flight, and the ex¬ 
periments which have been made in connection with it, is con¬ 
tributed to the current numl>er of Science Process by Frof. 
G. H. Bryan, F.R.S. It is pointed out that every one of the con¬ 
ditions for successful flight has been fairly satisfactorily dealt with 
by Various experimenters ; and it only remains to embody them 
alt in a single machine. The directions in which the solution 
of the problem should be sought are thus summarised by Prof. 
Bryan :—** If any experimenter can so thoroughly master the 
control of a triachine sailing down-hill under gravity as to in¬ 
crease the sixe of the machine and make it large enough to 
carry a light motor, and if, further, this motor can be made of 
sufficient horse-power, combined with lightness, to convert a 
downward into a horisontal or upward motion, the problem 
of flight will be.solved. The first flights need not be long— 
a hundred yards, rising* say, twenty or thirty feet above the 
ground* will be sufficient; all else will be simply a matter of 
improving on the original model, and once success is assured 
workers will not be wanting. Another promising direction for 
atn;iec8s lies in an elaborate and exhaustive investigation of 
balance and staUlUy, such as would allow of the safe pse of 
motor-driven machines too large to be controlled by niere 
athletic agility. This might partially be acquired by experi- 
menta with models* gradually increasing in size till they were 
camble of carrying a man and a motor. «fiut if the future de- 
vetc^ment of artificial flight is not to continue a repetition of 
this chapter of aeddenu by which naval architects gained their 
theoretj^al knowledge* there is abundant work for mathema¬ 
ticians to re^udng the coridltiDns of stability of aerial machines 
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to a matter of pure calculation. One thing U certain^ till this 
is done designs of large air-'ships for the wholesale transport of 
passengers> ofheevs and cargo are not of the slightest value; 
their designers would do belter to study mathematics, and help 
in the heavy work of calculation still requiring to be done.” 

Foa the purpose of testing whether change of chemical 
structure ever results in change of weight, -l;andalt carried q|||> 
a number of experiments in the years 1890-92. tjsing a variety 
of reactions, he made a careful series of weighings, both before 
and after chemical combination, of substances sealed in glass 
tubes, but the results were inconclusive. In three reactions 
with silver sulphate and ferrous sulphate, producing silver and 
ferric sulphate, the apparent loss of weight was, on the averaige, 
more than nine times as great as the probable error of weighing, 
and a similar apparent loss was indicated as the result of six 
reactions between iodic acid and hydnodic acid. In some other 
reactions, however, the observed change of weight was soihe* 
times positive and sometimes negative. A similar set of weigh* 
ings for another silver reaction closely related to the one used 
by Landolt have now been made by Fernando Sanford and 
Lilian E. Ray, and are described in the Physical Review 
(October). The reaction used was the reduction of silver from 
an ammonia solution of the oxide, by means of grape sugar. 
The weighings show greater irregularities than those of Landolt, 
but they arc still accurate enough to justify the authors’ con¬ 
clusion that the reaction used by them was unaccompanied by 
any such change of weight as was observed in the similar 
reaction studied by Landolt. 

The September number of Terrestrial Magnetism^ the pub¬ 
lication of which has been unavoidably delayed, contains, among 
other contributions, a paper Ueber die Fehler bei Erdmag- 
netischen Messungen,” by H, Wild, and a translation of Prof, 
Max Eschenhagen’s paper ** On Minute, Rapid, Periodic Changes 
of the Elarth^s Magnetism,” already noted in Nature. 

A COPY of an inaugural address on “Advances in Biological 
Science during the Victorian Era,*' recently delivered by Mr, 
Isaac C. Thompson as president of the Liverpool Biological 
Society, has been sent to us. The address is an instructive 
review of the most prominent biological work of the past sixty 
years, and the nature of it shows that the Liverpool Biological 
Society ranks high among the scientific bodies of the city. 

Mr. AtFREr) Harkrr\s excellent little guide to the study 
of rocks in thin slices under the microscope, published under 
the title “Petrology for Students” by the Cambridge Univer¬ 
sity Press, has reached a second edition. The book has been 
revised throughout, and more attention has been given to 
American examples, at Iftasl among the igneous rocks. No 
better introduction to the study of petrology could be desired 
than is afforded by Mr. Harker’s volume. 

The Essex Field Club will publish about Christmas, as one 
of their “ Special Memoirs,” a volume on the “ Mammals. 
Reptiles and Fishes of Essex,” by Dr. Henry leaver, one of 
the Vice-Presidents of the Society, Taken in conjunction with 
Christy’s “Birds of Essex,” issued by the Club in 1891, it will 
afford a complete guide to the vertebrate fauna of the county. 
The work will be illustrated by original drawings by Major 
Bale, of Colchester, and Mr. H. A. Cole, of Buckhurst Hill, 
depicting some of the more interesting species and their haunts 
in the county. 

The magnetic observations made at 509 places in Asia and 
Europe during the period 1867-1894, by Dr. H, Fritsche, 
Eineritui Director of the Russian Observatory at Pekin, have 
been brought together and published as a pamphlet in which 
the whole of the MS. is reproduced in facsiDule, The first 
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part of the pamphlet deals with the forroulce used in the cal¬ 
culation of horizontal intensity, and following it are taUcA ! 
showing the magnetic elements at 509 places in Europe^ 
Siberia, and China, the longitudes and latitudes of the places 
being givenf and also the dates of observation. Magnetic 
anomalies are discussed, and two local anomalies—one near 
the island of loiusar-oe in Finland, and another near Moscow, 
are described in detail, and illustrated by three maps. 

With reference to the note on p. 59 of our issue of November 
18, as to the storm signals used by various maritime countries, 
which was based upon information contained in the U* 5 . Pilot 
Chart of the Pacific Ocean for November, we have received a 
note from Admiral Capello pointing out that, in addition to the 
use of flags of the Commercial Code and occasional svmaphoric 
signals for the purpose of giving notice of the state of the 
weather between thenBay of Biscay, Madeira and Gibraltar, to 
passing vessels that may require it, the drum and cone signals 
adopted by the late Admiral FitzRoy are regularly hoisted at 
the si^hui^ores to notify the probable approach of stomry 
weather. 

The additioUS (0 the Zoological Society’s Gardens during the 
past week include a Black*handed Spider Monkey {Ateles 
geoffroyit 9 ) from Central America, presented by Mr. F. Colsell; 
two White-naped Weasels (Ptecildigale alhinucha) from South 
Africa, presented by Mr, W. Champion; two Flat-backed 
Terrapins {Cyclemmys platynota) from johore, Malay Peninsula, 
presented by Mr. S. S. Flower; two Chameleons {Chamahon 
vulgaris) from North Africa, presented by Mr, Horace Dlbley ^ 
two King-tailed Coatis {Nastia rufa)^ a Kinkajou {CercoUpteS 
caudivohulus)^ a Punctated Agouti {Dasyprocta punctata)^ a 
Globose Curassow \Crax gUhictra) from British Honduras *, two 
Vervet Monkeys {Cercopithectis lalandii, 6 9 ) from South 
Africa, deposited ; two Scaup Ducks {Fuligu/tx marila^ d 9), 
European, purchased. 

Dr. C. B^Jrgen asks us to state that in his letter on ** The 
I>aw of Divisibility,” which appeared in Nature of Novem¬ 
ber 18 (p, 54), he should have written a 5 (a,^+a~t instead of 


OUR ASTRONOMICAL COLUMN 

Meteors (Geminids). —The interest awakened by the recent 
expectation of a brilliant return of the Leonid mefteors may induce 
many to make observations of other showers. It may be well, 
therefore, to remember that from the 9th to the 12th inst. the fairly 
good shower of the Geminids takes place. The radiant point 
IS situated near Castor in K.A, 7h. and north declination 32*. 
In the years 1885 and 1892 there were remarkably good displays, 

0 Ceti (Mira).—Id this column last week reference was 
made to the brightness of “ Mira ” near its maximum. Further 
observations made at the Solar Physics Observatory, South 
Kensington, show that, as at previous times, the light curve of 
this star is subject to fluctuations near maximum, Imt the star 
is still about the third magnitude, being considerably brighter 
than 7 Ceti (3*38 N.O.U.). Only visual observations of the 
spectrum have b^n possible in consequence of the troubled state 
of the weather, which has not allowed of the long exposures 
necesaarv to secure the viokt portion of the spectrum ; the 
visual observations show the same bands as recorded by Sir 
Norman Lockyer at Westgate in 1S88 (Nature, vbl. xxxviii. 
p. 61). This year the star will be well situated for observation' 
for a considerable time after its brightest period, before being 
lost in the twilight, as it is now on the meridian about 9.30 
p.m. We hope later to be able to give some additional facts as 
to the change which takes place in the invisible portion of the 
spectrum in passing from maximum to raimmum. 

The Companion oi^ SiEius.—Prot Bund»m, urine the 
36-iDCh Lick refractor, was the last to observe the compankmof 
$irra8 before iu periheUqn The obsetvarion was by no 
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means an ea^ one, the distance being measured as 4^*19 (1890 
April 22). Since that dnte, especially during the last two years, 
several observers have attempted to catch a gUmpse of this body 
with varying results. Dr. See, in a communication on this sub¬ 
ject {Astr^ yountal^ No. 418), points out that although several 
objects have been measured wnich were thought at the time 
to be the companion in question, there seems to be evidence 
to show that m some cases these were spurious. There is, 
however, no doubt that the companion can now be seen, and 
several measures show that it is following with great accuracy 
the orbit which Dr. See computed for it m his work on ‘'Re¬ 
searches on the Evolution of the Stellar Systems (vol. i. p. 84). 
The satisfactory agreement of the observed and computed posi¬ 
tions shows that this orbit is of a high degree of accuracy, and 
will be serviceable for many years to come. The following 
ephemeris, taken from Dr, See^s paper, gives the position angles 
and distances for the next three years 1— 



Pos. angl«. 

Distance. 

189770 ... 

174*5 

4-59 

1898-20 ... 

... ifiO'O ... 

47 « 

1899*20 ... 

158*9 ... 

4*97 

1900*20 ... 

149*5 - 

... .,J-aS 


A Liberal Gift to Astronomy,— It was announced 
in last week's Nature that Miss Alice Bache daughter 

of the late Dr. Gould, had entrusted to, u!:^. National 
Academy of Sciences a fund of 20,000 derm's; we are now 
able to state the precise condit^plM under which the gift was 
made. The money given by Mps Gould is to be known as the 
Benjamin Apthorp Gould l^nd, and the net income of the fund 
is to be expendea undnr tbe direction of Prof. l.«wis Boss of 
Albany, Dr. Sedi C. ph^ndler of Cambridge, and Prof. Asaph 
Hall of Wa$)dngtOf)^ are constituted by Miss Gould a board 
of directors for thal purpose. The income is to be devoted to 
the prosecution of researches in astronomy by assisting observers 
and investigators in such manner and sums as may be agreed 
upon by all three of the directors. 

In a letter to the directors, Miss Gould writes ;—My object 
in creating the fund is two-fold ; on the one hand to advance 
the cause of astronomy, and on the other to honour my father’s 
memory and to ensure that his power to accomplish scientific 
work shall not end with his own life. . . . Throughout my 
father’s life his patriotic feeling and scientific ambition were 
closely associatecT, and I wish therefore that a fund bearing his 
name should be used primarily for the benefit of investigatorsiin 
his own country or of his own nationality. I recognise, however, 
that sometimes the best possible service to American science is 
in the maintenance of close communion between the scientific 
man of Europe and of America, and that therefore, even while 
acting in the spirit of the above restriction, it may occasionally 
be best to apply this money to the aid of a foreign investigator 
working abroad." 

One idea in the creation of the fund is that it may relieve the 
directors of the Bache fond of the Academy of some of their 
astronomical expenses, so that they may be able to devote more 
of their money to other departments. Miss Gould expresses a 
strong wish that astronomy of precision shall l)e distinctly pre¬ 
ferred to work In astrophysics, first, because of Dr. Gould’s 
personal preference, and, second, bemuse of the existence of 
endowments for astrophysics, The fund is distinctly intended 
for the advancement and not for the diffusion of scientific know¬ 
ledge ; actual expenses of investigation are to be considered 
rather than the personal support of investigators, and the 
directors are adv&ed not to cover with their grants the field 
provided for by existing endowments. 


CORAL SORING AT FUNAFUTI} 

'T'HE boring at Funafuti, according to.the latest advices, had 
reached a depth of 643 feet. Prof. Z>avid’s report is 
transcribed from notes made during the progress of the work, 
and gives his first impressions of the materials brought up, 
down to a depth of $57 feet, which had been reached when he 
quitted the isiend to return to bis duties at Sydney, leaving the 
work in chktge of his assistant. The latest advices informed 

' "SnieiaRqr ;ef Prof. E4«worth David's PrvHmifiary Report on th« 
the in the Atoll of FvoafotK" Comretmlcanod by Prof. 

O..BQnacy,;P,]^&, Vlpe^Chidniuui of ihe Coafol Reef BoringCommlUea. 
Rnd ei tb« Kmnbar 05. 
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him that the boring was arrested at 643 fed, but as it was 
hoped this was only for a time, we are daity expecting to hear 
yet more gratifying news. His lost letters, received during the 
present week, give a few particulafa of the materials pierced 
between 557 and 643 feet The work, states Prof. David, often 
presented most serious difficulties, which would prt)V>ably have 
frustrated their hut for the exi>eiiencc gained on the 

former occasion. 

The bore-hole k idiuated about half a mile north-east of the 
Mission Church, And its height above sea level is al^ut i foot 
above high , wa^ mark at spring tides. The diameter is 
5 inches down te* 68 feet; it is lined with s-inch tubing down 
to 118 feet, an$ 4*mch from surface to 520 feet, so that on 
Septeml^r 6 a 4dnch core was being obtained. 

The followfilg k a general description of the maienals 
iercf^ :*^F0r Shout a yard at the top there was a hard coral 
reeck. This was followed down to a depth of 40 feet by 
‘'co«4 reef rock," into the composition of which Heliopora 
with spines of echinids and nutlipores entered largely, 
the. list predominating over the coral at from 15 to 20 feet. 

40 to 200 feet came more or less sandy material, but 
with a variable quantity of corals. These were scattered through 
the sand (calcareous and of organic origin; foraminifera, at 
about 40 feet, making from one-half to two-thirds of the whole) 
sometimes 08 fragments {forming occasionally a kind of rubble), 
but sometimes m the position of growth. Between 120 and 
' 130 feet, and from about 190 to 200 ^t, the material is described 
as fairly compact coral rock, so that very probably reefs in sitUy 
though of no great thickness, were pierced at these depths. The 
sand appears to be largely derived from coral, but foraminifera 
occur, sometimes in abundance ; so too do nullipores, and here 
and there spines of echinids. Towards 150 feet signs of change 
begin to appear in the corals, and these become more con¬ 
spicuous as the boring approaches its greatest depth. In such 
case, if I understand rightly, some of the branching corals 
crumble away and arc represented only by casts, while others 
remain, the surrounding matrix becoming solid, cemented 
apparently by calcite. Below 202 feet a decided cliange takes 
place in the character of the depo.sit. All above this .seems 
to l>e largely composed of material derived from corals, with 
occasional rather brief interludes of true reef; and this moss, 
measuring, as said above, rather over 200 feet in thickness, may 
be termed the first or uppermost formation. Bdow this, down 
to about 373 feet, sandy material distinctly dominates, which 
sometimes is almost a calcafoous mud. Still even there coral 
fragments and rubble oconsionally appear, and now and then a 
few isolated corals. Other organisms may be detected, includ¬ 
ing nullipores, foraminifera, and mollusca; but until this 
material has been examined microscopically, it would be pre¬ 
mature to attempt any precise statement. This mass, in thickness 
about 170 feet, may be termed the second or middle formation. 
It is not reef, though obviously produced in the vicinity of a 
reef. Below 370 feet is the third or loweSl zone ; in this beds 
composed of broken coral become frequent, which are inter¬ 
calated with masses of dead coral, though sandy bands also 
occur. The character of the material suggests that it has been 
formed in the immediate vicinity of a reef, which has occasionally 
grown out laterally, though only for a lime, and has built up a 
layer of true reef, from 2 to 3 feet in thickness, upon a mass of 
detrttal coral. In one place the rock is specially noted as 
“hard,” and hereabouts even the shells of gastropods have 
I)erished, only their casts remaining. From 526 to 555 feet the 
bore pa«sed through fairly compact and (in places) very dense 
and tiafd ‘'coral limestone" and “cavernous coral rock," in 
which dendroid forms were numerous. As regards the part 
between 557 feet and 643 feet only brief information is to hand, 
but Frof. David states that it is rep<>rted to be chiefly coral 
limestone, hard and dense, with occasional soft hands of coral 
sand or coral rubble. Thus the third, or lowest zone, about 
270^feet in thickness, corresponds apparently with the first, 
but it seems to contain larger and mure numerous masses of 
true reef. 

Prof. David has also forwarded with his latest letters a section 
of the boring and of the exterior form of the island, down to 
about 730 feUioms : the one drawn from his notebook, the other 
fronvCaptain Field’s record of soundings. From this I gather 
the following particulars :—The bore-hole is, roughly speaking, 
rather over 100 yards from the margin of the ocean, and about 
165 yards fmm that of the lagoon; it is about 240 yards 
from the spot where a sounding of to fathoms was obtained, 
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nearly 40a yards from ft jd-fathom sounding;, and rather more 
than a quarter of a miW from one of 130 fathoms, After this 
the submarine slope, for a considerable depth, is not quite so 
steep. He also states thatf at Funafuti, the vigorous growing 
portion uf the reef appeared tu be limited to within about 40 
feet of the surface. 

It wotdd he premature, as Prof. Darnl jtemarks, to express an 
opinion as to the theoretical bearing of these results until the 
core has been thoroughly studied, liiu two things seem clear, 
(i) that true reef has been pierced at depthsto more than 
600 feet, and (2) that throughout the whole the time repre¬ 
sented by the mass which has been tested, Coral must have 
grown in great abundance in some part or other of the locality 
now represented by Funafuti ; for the atoll, it must be remem« 
bered, is surrounded by water about 2000 fathoma deepi whkh 
Would completely isolate it from any other coralifemue (ocaljity. 


THE VITALITY OF REFRIGERATED SEBDSy 

A CONSIUERABI-K ditt'erence of opinion still existf!^ 
amongst biologists as to the condition of the protoplasts ‘ 
of resting seeds, spores, &c., in which all ordinary agns of life 
may be unrecognisable for a considerable period. 

According to one view, the essential elements of the cell, 
during the period of inertness, are still undergoing feeble but 
imperceptible alteration, accompanied by gaseous exchange with ' 
the surrounding atmosphere ; and, even when ordinary respira¬ 
tion is in abeyance, it is assumed there are small internal 
changes going on, due to the interaction of certain constituents 
of the protoplasm, reactions which may be independent of the 
outside gaseous medium, and which arc often referred to under 
the somewhat vague term of ** intramolecular respiration.” 

On the other hand, it is sometimes maintained that all 
metabolism is completely arrested in protoplasm when in the 
dormant state, and that it then loses, for the time being, all 
power of internal adjustment to external comiitiona. 

According to one view', therefore, the machinery of the dor¬ 
mant protoplasts is merely “slowed down” to an indeBntte 
extent, whilst according to the other it is completely brought to I 
rest for a time, to be once more set going when external 1 
conditions are favourable. 

U appears to us that the advocates of the “slowing-down” 
hypothesis have scarcely given sufUcient attention to the experi¬ 
mental evidence available, and that they have been somewhat 
biassed by a supposed analogy between the dormant state of 
seeds and the hibernating state in animals, and have also, 
perhaps, been unconsciously influenced by Mr. Herbert 
Spencer’s well-known definition of life, which implies a 
constant internal adjustment in the living protoplasm. 

The experiments of the late G. J. Romanes, which were 
described in a short paper laid before the Society in 1893 {Roy, 
Soc, Proc.y vol. Ivii. p. 335), are full of interest in their 
bearing on this questitm. Seeds of various plants were sub¬ 
mitted in glass tubes 10 high vacua of x/iooooooof an atmosphere 
for a period of fifteen months. In some cases, after the s««ds 
had been in vacuo for three months, they were transferred to 
other tubes charged respectively with oxygen, hydrogen, 
nitrogen, carbon monoxide, carbon dioxide, hydrogen sulphide, 
aqueous vapour, and the vapour of ether and chloroform. The 
results proved that neither a high vacuum, nor subsequent 
exposure for twelve months loony of the above gases or vapours, 
exercised much, if any, effect on the subsequent germinative 
power of the seeds employed. 

These experiments of Romanes axe certainly of the highesi 
importance, since the seeds were submitted for a long period to 
conditions which must certainly have excluded anything like 
respiration by ordinary gaseous exchange, but the conditions did 
not preclude with the same certainty the possibility of chemical 
interactions of some kind or other within the protoplasm, those 
ilbunderstood chaises, in fact, which have been referred to 
“ intermolecular respiration.” It is true that in some of the ex¬ 
periments, notably those in which the vapours of chloroform and 
ether were employed, the probability 0/ any such interaal re- 
acticms is rendered somewhat remote ; but still, in most oases, 
the experiments admit of the possibility of feeble metabolic 
activity continuing in the cytoplasm. 

t '* rieta on the Influenre of very Low Temperatvures on the Gerndnelivs 
Power of Seeds/' By Horace T. Brown, F.R S„ and F. Kscombe, 
(Read b«br* the Royal Society, Novomber 18.) 
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It occurred to us, some months ago, that more evidence would, 
probably be forthcoming on these points if we could sulmit 
seeds to a temperature below that at which ordinary chexnkal 
reactions take place, thus eliminating arty posaibiUty of inter¬ 
actions between the constituents of the protoplasm. 

Owing to the kindness of Profi Dewar, who has been good 
enough to place the resources of his labocatoxy at oux dusposaU 
and to undertake this part of the work for us, we have been able 
to ascertain how far the subsequent germiuative power of a con¬ 
siderable variety of seeds is aftected by prolonged exposure to 
the very low temperatures produced by the slow evaporation of 
h'qitid air. 

The seeds, enclosed in thin glass lubes, were slowlv cooled, 
and immersed in a vacuum-jacketed flask containing aooui two 
litres of the liquid air, which wa.s kept replenished so as to 
submit the seeds for 110 consecutive hours to a temperature of 
from - 183“ C. to - 192® C. About ten litres of liquid air were 
required for the experiment. 

The seeds had ocen previously air-dried only, so contained 
from about 10 to t2 per cent, of natural moisture. After the 
treatment they were slowly and carefully thawed, a pro- 
whi^h occupied about fifty hours, and their germinative 
pd^iet fhe compared with control experiments made on 

other of the seed which Imd not been treated in any 

■ 

The seeds ^arttCtimeoted on were as follows :— 


'he seeds ^jh^itneoted on ' 

ffordatm difitigAon, 

Aveua sativa. 

Cucurbit a Pc pet. 
Cydantkera cxpiodtut, 
lotus Tetragonolobus. 
IHsum eiatius^ 


Tri^omlla fmmtm^grcccum . 
ImpatUns balsamina, 
Holianthus amtuus, 
lieraclmm villosum, 
I^VQhulus tricolor, 
siobolc^ana. 


These include representatives of the ^bUow^iilg natural 
orders j—Grnminew, Cucurbitacene, Leguminosete, Crathnlftcftfie, 
Composiuv, UmbelUfcnae, Convolvulaccw, and Liliaccse. 

Some of the seeds are endospermous, others non-endosper- 
mous, and the reserve material consists in some cases of starch, 
and in others of oil or of mucil^e. 

Their germinative power, after bcir^ submitted to the low 
temperature, showed no appreciable diference from that of the 
controls, and the resulting plants, which were in most cases 
grown to full maturity, were equally healthy in the two cases. 

In 1892 Prof. Dewar and Prof, McKendrick found that ft 
temperature of - i 83 *C.[continuedforone hour is insuflficient to 
sterilise putrescent substances such as blood, milk, flesh, See ., 
and that seeds would germinate after the action of a similar 
temperature for the same period of time {Roy. Inst. Proc.^ 
189a, vol. xiii. p, 699). 

When we commenced our experiments we were unaware that 
any other observations of a similar nature had been made, but 
whilst they were in progress our attention was drawn to an im¬ 
portant memoir by C. de Candolle,^ in which the latent life of 
seeds U discussed in the light of a number of low temperature 
experiments made principally by himself and R. Pictet, and 
described at intervals in the Geneva “Archives,*** In the 
earlier experiments of C. de Candolle and Pictet, made In 1879, 
temperatures of - 59** C. to - 80® C. were mnployed, and these 
only from two to six hours, whilst Wartmann in 1881 exposed 
seeds for two hours to - no" C. without effect. In 1884 nctet 
found that an expoauxe of various kinds of Baoteriaceae for three 
days to - 70" C., and afterwards for a further period of 
six hours to - 120*, did not destroy their vitality, and in the 
same year Pictet and C. de CftndoHe exposed seeds to - too” 
C. for four days Vrith the same result. Pictet, in 1893, further 
extended his observations to various microbes, and also to a 
large number of seeds, and claims to have cooled them down 
wiSiout effect to nearly - 200** C., but he gives no details of the 
experiments, nor any indication of the length of dme during 
which the cooling lasted. His conclusions^ however, are that, 
since all chemical action is annihilated at lOO** C., life fnu|^ 
be a manifostatioD of natural laws of the same type as gravitation 
and weight. 

In Kis memoir of 1895 (Atf. cit .) C, de Cahdbne discuss^ very 
fony wheth^ we must r^ard the life of the rating seed as com- 

X AfvAaVasdgg Sei. ft/ Rat.f denra. 1^, vol. xx>Ui. pu spy*' , 

* E. WarUaoatu tH/Sa^AttAitus dog Sci. Pi^. ft /^ w t d. 
d« Caxdo»«sftidFSfi(««, ra 7 A#^u volv U.j% SM: ml, iJ. f ftfpf E. 

WftrtmaAn, 1861, ibkUt vw. Vi ^ 340; R. Ficte^caH wilf t vol wi 
JL Pictot juid'C; dt CandetK JwC 1 w, SK 

p, m i C. de Caudohe, iSps, ibid,, vol. xxiMH/p- 
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pletely «rra«ted for a time or merely temporarily ^lackenec) 
(lalentie)i and he givea the results of some new experiments on 
se^s maintained at from - C. to — ^3° C. in snow- 

box of a refrigeratine machine for a period of 118 days. Most 
of the seeds resisted this treatment successfully, and the author 
concludes that after a sufficient internal of time has elapsed the 
ptotoplasm of the ripe see<l passes into a state of complete 
inertness in which it is incapable either of respiration or assimi¬ 
lation, and that whilst in tnis condition it can support, without 
detriment to its subsequent revival, rajMd and considerable lower¬ 
ing of temperature. 

De Candolle then points out that if it really be a fact that the 
suspended life of a resting seed is in any way dependent on 
respiration we might expect this to be shown by submitting seeds 
to a barometric vacuum for some time. He does not appear to 
have followed out this suggestion, and is apparently unaware of 
the direct experiments on this point carried out by Komanes two 
years previously; he argues, however, that if ordinary respira¬ 
tion is a factor of any importance, this may be determined by 
immersing the seeds in mercury for such a length of time as to 
en-sure the complete consumption of the small amount of oxygtn 
contained within their tissues. It was found that wl^en 
of whe<tt^ and of Lepidium sativum were thus treated, fqrjpel^s 
varying from one to three months, their poWjU Mffmmatio^ 
was not sensibly affected. , f 

Although these last described experiments de Candolle 
go far to show that any consideraole aUkowt htf respiration is 
unnecessary for the maintenance of life in the proto¬ 

plasm of resting seeds, they arv^not injtonsistent with the view 
that some minute amount cf exchange may be going on 

during the whole course n# the" experiment at the expense of the 
oxygen contained in the'ra^s at the time of immersion in the 
mercuiy. The resulu v^ould have been far more conclusive on 
this pomt ^ ft; Had. wen shown that the gaseous oxygen originally 
con^ine^ in th# need tissue had been completely used up in an 
early stage of the experimenL The cxjjefiments of K<itnanes, 
however, conducted with high vacua and atmospheres of various 
gases, leave no room for doubt on this question, and we must 
consequently aliandon all idea of the dormant state of resting 
seeds having any necessary dependence whatever on ordinary 
respiratory processes. Neither set of experiments, however, 
excludes the possibility of molecular interchanges in the proto¬ 
plasm itself, such molecular transjxjsitions in fact as those which 
can often be induced in living cells placed under anaerobic con¬ 
ditions, and which are all exothermic in character, and generally, 
but not necessarily, attended with the liberation of more or less 
COj. The great value of the low temperature experiments we 
have described lies in the fact that svich processes of autoxida- 
lion, and in fact any conceivable internal chemical change in the 
protoplasts, are rendered impossible at temperatures of 180® C* 
CO - 190“ C, and that we must consequently regard the proto¬ 
plasm in resting seeds as existing in an absolutely inert state, 
devoid of any trace of metabolic activity, and yet conserving the 
potentiality of life. Such a state has l^en admirably compared 
by C. de Candolle with that of an explosive mixture, whose 
components can only react under determinate conditions of 
tem^rature; as long as these conditions remain unfulfilled the 
substances can remain in contact with each other for an indefinite 
period without combining. 

It appeals to us that the occurrence of a state of complete 
chemical inertness in protoplasm, without a necessary de¬ 
struction of its potential activity, must necessitate some modi¬ 
fication in the current ideas of the nature of life, for this inert 
state can scarcely be included in Mr. Herbert Spencer’s well- 
known definition, which implies a continuous adtustment of 
internal to external retadons.^ The definition doubtless holds 
good for the ordinary kinetic state of protoplasm, but it is not 
sufficiently compreben^ve to include protoplasm in the static 
condition in which it undoubtedly exists in resting seeds and 
spores. The definition becomes in fact one of vital activity *' 
rather than of life. 


^ The Ibllowiflg piUBage from the **Ftrvt Principle*” <S«setion es) 
cluriy shows that the author i» ooiutructing his definition had not 
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As it is inconceivable that the maintenance of potential 
vitality” in seerU during the expo^re of more than too 
hours to a temperature of - tSo* to' - 190“ C can be in any 
way Conditioned by. Ot correlaletj with, even the feeblest 
continuance of metabdUc activity/ It becomes difficult to see 
why there should be ahy time-limit to the perfect stability of 
protoplasm whep^oe it']has attained the resting state, provided 
the low tempmM^e iailnaintained; in other wordK an im¬ 
mortality of tnb sjfe^vidutd protoplasts is conceivable, of quite a 
different kind ffim that potentiality for unending life which is 
manifested by the fission of unicellular organisms, and with 
which Wetam^An has rendered us familiar. 

In what mw^er and to what extent ** resting ” protoplasm 
differs from nplAmtury protoplasm we do not at present know, 
but there aye indications, notably those afforded by the resting 
state of dtsiccated Rotifera, and also by some recent experi¬ 
ment^ of Van Eyck on discontinuous germination {*‘Ann. 
A^n,” vol. xxi. (1895), p. 236), that ordinary protoplasts 
may* by suitable treatment, be brought to the “resting” 
cmlltian. 

1871, Eord Kelvin, in his Presidential Address to the 
British Association, threw out the suggestion that the origin of 
life as we know it may have been extra-terrestrial, and due 
to the ** moss-grown fragments from the ruins of another 
world,” which reached the earth as meteorites.^ That ^nch 
fragments might circulate in the intense cold of .space for a 
perfectly indefinite period without prejudice to their freight of 
seeds or spores, is almost certain from the facts we kn<)w about 
the maintenance of life by “resting ” prolopla-sm ; the difficulties 
in the way of accepting such a hypothesis certainly do not lie in 
this direction. 

We must express our thanks to Mr. Thiselton-Dyer and to 
Dr. D, H. Scott, for the facilities they have given us in carrying 
out these experiments in the Jodrell Laboratory. 

Addendum* 

After the completion of the above Note, our attention was 
called to a recent investigation by M, K. Chodai, on the in- 
Hucnce of low tem|>eratures on Mucor mi 4 cedo (“Bulletin <le 
THcrbier Boisier,” vol. iv. (1896), p, 894), He found that 
a lowering of temperature for several hours to - 70" to - i lo*' 
C. failed to kill young spores of the mucor, and he adduces 
certain evidence, which is not, however, wholly convincing, 
that even the mycelium itself, when cultivated on Agar Agar, 
and whilst in active growth, is able to resist the action of these 
low temperatures. The author sums up his opinion as to the 
bearing of his experiments on the nature of life in the following 
words :—“ respiration elle-m^me est evideniment complete- 
raent arr^t6c i cettc temperature ou les corps chiniiques nc 
rdagissent plus lea una sur les aulres. Si Ton consid^ire que la 
vie consiste principalement cn un ^change continuel de substance, 
soil par la nutrition intracellulairc, soil par la respiration, alors 
il faut convenir qu'A ces tcmiJeratures basses la vie nVxiste plus. 
C’eat une fatale erreur qu’on rencontre dans prestjue tons les 
traits que la respiration est une condition ncccssaire de la vie, 
alors qu’elle n*est qu’unc des conditions de sa manifestation. 
La vie est conditionce par certaines structures. Des forces qui 
les mettent en jeu j^euvent ^ire des forces toutes physiques. 
Elies sont simplemcnt les sources dVnergie qui pourront mettre 
la machine en mouvement.” 


THE LAW OF CONDENSATION OF STEAM* 

at the meeting of the Institution of Civil Engineer.? on 
^ Tuesday, Noveml^er 30, an important paper was read on 
‘♦The Law of Condeosation of Steam,” by Prof. Hugh L. 
Callendar, F.R.S., and John T, Nicolson. 

In the discussion of steam-engine trials it had generally been 
assumed that the rate of condensation of steam on a surface was 
pmctically infinite, so that any surfiice in direct contact with the 
steam was immediately heated to the saturation tem^raturc 
corresponding with the pressure of the steam. It had also been 
supposed that the amount of condensation under any given 
conditions was limited, either by the resistance of the film of 
c<videmed water to the passage of heat, or ^)y the capacity of the 

t Weftwl lkat Prof. l'>ewu caUsd atttndcm in one of h» Royal InBtitii- 
tlon loctUfWi in to the bearing of hi* low t«inp 6 rature cxpcrim«nt« with 
saonifi, &&, on thf« auggeitlon of Lord Kelvin's (mc Roy* tnH. RnK.^ t89>> 
vol. xlli. p. 81 ;^) 
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metal or of the dftuUtuuj water to carrv off ihc heatt In many 
cases condensation was diminished by nlms of oil or grease» or 
^ accumulations of hairj or by other incrustatiuns or deposits, 
these were not considered in the paper. 

The authors found, on the contrary, as the result of their 
experiments on a steam-engine running under normal conditions, 
that a praciically clean and dry metal surface was not immedi- 
atjsly heated to the temperature of the saturated steam in contact 
with it# that the rate of condensation of st^m was not infinite, 
but finite and measurable, and that the amou^ of condensation 
in any given x^e was limited chiefly by this mite rate of con¬ 
densation, and could be calculated .fn terms of it. 

The cyclical variations of temperature in the metallic walls of 
the cylinder, with each stroke of the engine, were measured by 
means of thermo-couples inserted at various distances from the 
inner surface. It was possible thus to deduce the amount of 
heat absorbed and given out by the metal, and to infer the 
quantity of steam condensed and rc-evaporated at different points 
of the stroke. The temperature-cycles of the steam were aimub 
taneoUsly measured by a very sensitive platinum thermometer. 
The observations showed ihat the temperature of the steUm in 
different parts of the cylinder differed in a systematic way from 
the saturation temperature as deduced from indicator diagrams. 

In order to deduce the condensation from the observed tem- 
perature*cycles, it was necessary to determine the conductivity 
and specific heat of cast iron. A series of experiments were 
made upon a four-inch bar of cast iron, and the result found for 
the conductivity was nearly 30 per cent, smaller than that 
generally assumed. 

At the lowest speed of the experiments, namely, forty-five 
revolutions per minute, the temperature of the surface of the 
metal at the end of the admission period was found to be never 
raised higher than within 20® F. of the temperature of the .steam, 
and the rate of condensation at any moment was simply pro* 
portional to the difference between the temperature of the steam 
and the surface. The numerical value found for the rate of con¬ 
densation was 074 B.T.U. per second per sejuare foot of surface 
per degree Fahrenheit of dinerence la^tween the temperature of 
the steam and the surface. This was equivalent to the condensa¬ 
tion of 27 pounds of steam per square foot per hour at 300" F., 
for a dlfierencc of temperature of 10" F. Assuming this law, 
the total amount of condensation at any point of the stroke 
could be inferred by measuring the “ Condensation Areas” on 
the tcmperature-cycle diagram, i.e. the areas included between 
the curves representing the temperatures of the steam and of the 
metal surface. 

To compare the results thus found with the missing steam 
deduced from the indicator diagrams and the feed meosurenienls, 
the leakage of the valve and piston was determined as nearly as 
possible under the conditions of running. It was found to be pro¬ 
portional to the difference of pressure and nearly independent of 
the speed through a considerable range. The usual teat for 
leakage with the valve stationary was found to be of little or no 
value. From a comparison of leakage tests, it was inferred 
that a valve in motion, however well fitted, was subject to 
leakage of a definite type. The leakage twk place chiefly in 
the fvirm of water, by condensation and re-evaporation on the 
moving surfaces, and was directly proportional to the perimeter 
of the ports and inversely to the width of the liearing surfaces. 
The amount of condensation observed during the admission 
period in a single-acting non-condensing cylinder 10 5 inches in 
diameter with a stroke of 12 inches, was only 20 per cent, of 
the feeil at a sliced of 100.revolutions per minute. The small¬ 
ness of this result was probably due to the early compression 
and the dryness of the steam supply. It was found that re- 
evaporation was completed very quickly, and that the walls 
were dry for the greater part of the cycle. It was inferred 
from the form of the temperature curves and from other 
evidence that the rate of re-evaporation W'as the same as that of 
condensation. 

From the form of the law of condensation it was possible to 
make an important theoretical dtsduction with regard to cases in 
which re-evaporation was incomplete, and the walls remained 
wet throughout the whole cycle. Under these conditions the 
mean temperature of the walls should be the same as the time 
average of the temperature of the steam to which they were 
exposed, and the cyclical condensation was the maximum pos¬ 
sible for the given steam c^clc. If the extent of the clearance 
surfaces waslmown. this limiting value of the condensation in 
any Case might be easily deduced from the indicator diagram, 
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If the surfaces were dry during part of the stroke, the con- 
densat^n was less than the limit, and it was necesmy to know 
the nf%n temperature of the clearance surfaces in addition. 
Upon these views of the nature of condensation and Iwkage, 
the missing quantity of steam W in pounds per hour might oe 
expressed by an equation of the general type, W = S (r "*/*) 
4“ L {p‘ - where the first term represented condensation 
and the second term leakage, S being the equivalent clearance 
surface in square feet, and f — the mean difference of 
temperature, in degrees Fahrenheit, between the walls and the 
sleam during admission reduced to one*balf cut-off. U, the 
rate of leak^e per pound difference of pressure p* might 
be taken to vary approximately as the product of the diameter 
and the square root of the normal piston-speed, for engines of 
different sires. It would appear from this formula that the 
effect of leakage on the performance was relatively more im¬ 
portant in small engines and at high pressures, and that the loss 
due to condensation was most effectively reduced by increase of 
piston-speed. 

As an indirect verification of this law of condens.ation, the 
temperature of the clearance surface in cases in which water 
jsresent in the cylinder was measured, and was found to 
asw‘With that of the mean of the steam cycle. The amount 
of condtm^ion was also correctly calculatea in several cases of 
published 4 eXts in which sufficient data were available. The 
rate of condejwtion deduced was also directly verified by an 
entirely cUffer^t method. The experiments gave approximately 
the same rate o^^condeusation, anu appeared to show that the 
water-drops condensed the metallic surface, owing probably 
to their rapid action, did' not appreciably diminish the rate. 
Assuming it possible to estimate the condensation occurring in 
any given case by the method indicated# from a knowledge of 
the indicator diagram and of the temperature and area of the 
clearance surfaces, it then became posable to detisvpaine the 
amount of leakage under the actual conditioa$ of rutlidng. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRiDtJE.—The Institution of Civil Engineers has resolved 
to exempt Bachelors of Arts who obtain honours in the 
Mechanical Sciences Tripos from the examination prescribed for 
the Associate Membership of the Institution. 

The Managers of the John Lucas Walker Studentship have 
elected Mr. J. W. W. Stephens, of Caius College, to the 
studentship in Pathology, and Dr. Hamilton K, Wright, of 
McGill University, Montreal, to an Exhibition of the value of 
50/, 

The proposal to authorise the Examiners for the Natural 
Sciences Tripos Part II. to inspect the lalxiratory note-books of 
candidates for honours was carried in the Senate by forty-seven 
voles to eighteen. 

Dr, H. A. Giles has been elected to the Professorship of 
Chinese. Dr. W. H. R. Rivers, of St. John's College, has 
been appointed University Lecturer in Physiological and Ex¬ 
perimental Psychology. Mr. \V. L. H. Duckworth, Fellow of 
Jesus College, has been recognised as a Lecturer in Anthro- 
pology. 

The Walsingham Medals for research in Biolo^, including 
Physiology, have been awarded to Mr. V. H, Blackman, of 
St. John^s College, and Mr. W. M. Fletcher, of Trinity College. 
The electors report that the essays of four other candidates 
were of a high order of merit. 

The election to the Isaac Newton Studentship in Astronomical 
Physics will be held in the Lent Term 1898. Candidates must 
be Bachelors of Arts of less than twenty-five years of age on 
January 1. The studentship is of the value of aoo/. a year for 
three years. Applications are to be sent to the Vice-Chancellor 
between January 14 and 24. 

The University delegates to the International Confess of 
Hygiene at Madrid, next April, are Dr. Kantback, Dr. D. 
MacAHster, and Dr. Anningson. 

THR death is announced of Dr. Brownlees^ Chancellor o* 
Melbourne University. 

Dr. H. H. Hokfrrt has been promoted to a senior inspec- 
torship under the Science and Art Department, and Mr. St J. 
Cartage—at present head-master of the Haid^ School of Art 
*-lits been appointed to the vacant in$pector^{K 
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The London Technical Education Board will proceed injuly 
t^xt to award three junior $cholarships in practical gardening, 
whidi will be tenable at the new School of Practical Gardening 
which has recently been opened at the ^rdens of the Royal 
Botanic Society in Regent’s Park. This school has been 
established with the view of providing a complete course of 
instruction for lads who desire to become gardeners. The 
scheme of work, which has been drawn up by the Ko^al Botanic 
Societ^^ combines thorough practical instruction in all the 
operations of gardening with theoretical instruction in botany 
and the nature of soils and manures. The course is arranged so 
as to extend over three years. 

The list of entrance scholarships and exhibitions awarded at 
Pembroke, Gonville and Caius, King’s, Jesus, Christ’s, and 
Emmanuel Colleges, Cambridge, affords an indication of the 
comparative encouragement given to classics and science at the 
University. It appears from the list that the scholarships for 
classics have the value of 1360/. Mathematics comes second 
with scholarships amounting to the value of 640/., and the 
natural sciences take the l^t place with scholarships having f' 
total value of 390/. Considering that the Science Tripoft is 
largest, or nearly the largest, this seems a discounfi^il^ division 
of the scholarship fund. It is onI)[ fair to add Ut Trinity 
and St. John’s Colleges the authorities are far li^Te liberal to 
science, the value of scholarships awarded fur nilural sciences 
at the former College being 33w., and atv^ latter, 205/. 

The Tinus of Monday contalr)^ a daSfeiled report of a con¬ 
ference held on Saturday Jast it the rooms of the Si?ciety of 
Arts, Adelphi, to consider expediency of further development 
in the constitution of the |^yal Holloway College in the light 
of the founder’s expretaed desire that powers should ultimately 
be sought qsabBng^e college to confer degrees on its students. 
^Mr. "M.P., oitie of the governors of the college, presided, 

and there was a large and influential gathering of educationists. 
Papers were read by Mr. R. D. Roberts in favour of an ap¬ 
plication from Holloway College for a separate charter to enable 
it to confer degrees upon its students ; by Mr. Strachan Davidson, 
of Balliol College, Oxford, in support of the establishment of a 
women’s university, of which Holloway College should form a 
part j and by Mrs. Bryant in advocacy of the propo.sal that 
Hollo wav College should become an integral member of the 
new teaching University of London. A number of letters from 
prominent educationists were read, expressing their views on the 
subject. A discussion followed, in which Mrs. Henry Fawcett, 
Miss Emily Davies, Mrs. Sidgwick, of Newnham, Mias M. 
Gurney, Sir Joshua Fitch, Mr. H. Sidgwick, and others took 
part. There was a practical consensus of opinion against the 
propowl that Holloway College should give degrees; a great 
majority of the speakers wore opposed to the creation of a 
separate University for women, ana many of them were in favour 
of connection with the new London University. 

The new Academic Hall ol Edinburgh University, opened on 
Saturday last, is another testimony to the close and friendly con¬ 
nection which has always existed between the University and 
the city. In 1888, Mr. William M'Ewiin, M. P. for the Central 
Division of Edinburgh, offered a sum of 40, OCX)/, with which to 
build the Academic tiall, which had lornic^l a part of the 
original plans of the new University buildings, which had 
already cost 250,000/. to complete. This offer Mr. M*Ewan after¬ 
wards, on its being made clear that the amount was inadequate 
if the hall was to be proportionate to the buildings already 
erected, agreed to incrcaite to 62,000/., which was the original 
estimate of the cost of the hall. As the scheme grew under the 
hands of architect, artificers, decorators, and or^ builders, 
the liberality of Mr. M^Ewan kept pace, and the hall, as it now 
stands completed, has cost him 115,000/. The gift is a noble 
one, and it provides a noWe example of the interest which tlie 
citiz^ of Edinburgh take in the welfare of the University. In 
ac^ptiag the deed of conveyance, on behalf of the University, 
Mr. Baltonr said : “ I confess that I have seen with feelings of 
aometicnes almost amounting to shame, the extreme dtffi* 
cttlty which there has been not merely in connection with Edin¬ 
burgh, but in oonnecrion with other great seats of learning, to 
obtain firgm the liberality of a not Illiberal public sufficient means 
to maknonr great British Universities alt that British Universities 
shtmld bn- 1 fear that in this respect we can but ill stand 
Pbjhparisph with.o^^ cousins of the United States. There, if my 
Is notinconect, they^ have never faiM to find men 
^tU| the means and with the will to keep the institutions of 
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higher education in their country abreast with the ever-growing 
necessities of such insiitutionii; and the number of generous 
benefactors which Ametkmv has been able to show may well 
cause some feeling of shamCt I think, in us on this side of the 
Atlantic, speaking; the same language, possessing the same cul¬ 
ture, aiming at blipects, but who have not always shown 

in pursuit of thtil|l.obj<^ts the same uninterested generosity. 
The relations Mween Edinburgh and the University, always 
close, almost ijways frierwlly, have not been diminished 
by changes in the status of the University. In connec¬ 
tion with this very hall, or rather with the surroundings 
and acccssofi^V to the hall, the city of Edinburgh has 
shown itself i^sscssed of the same generous public spirit, 
the same desire to do everything in its powor to promote the 
interests of this great seat of learning which it has shown through¬ 
out all the centuries since this University was first founded.” 
Mr. M'Ewan’s liberality and Mr. Balfour’s remarks upon the rela- 
tiona^tween the city of Edinburgh and the University should 
food for reflection to the ciusens of Ixmdon. 

IThk Technical Educaitpn Gazette few particulars 

with regard to the entries in the various classes at the nine 
polytechnics which are in receipt of aid from the Technical 
Education Board of the London County Council. The most 
significant fact in connection with the polytechnics is that, riot- 
withstanding the oi)emng of four new large polytechnics during 
the four years that the Board has been at work, no diminution 
has been caused in the number of students attending the older 
institutions, but on the contrary, every one of the nine institu¬ 
tions shows an increase in the number of class entric.s for the 
present session. Thus the remarkable result has been brought 
aliout that, although these four new institutions show this 
session a total of over 8cxxi class entries, representing a total 
number of nearly 5000 individual students, yet the enrolment 
of these new students has not only not decreased the mcml>er- 
ship of the other older institutions but bos actually stimulated 
their growth. It may be estimated that there arc now in attend¬ 
ance at the evening classes of the nine polytechnics about i8,otX) 
individual students, the great majority of whom are engaged 
in systematic courses of evening instruction under the direction 
of the principal of the institution where they are studying. If 
we take the class entries in detail according to the various 
branches of study, w e find that the classes in the building trades 
show in almost every case an increase in the number of 
students. In the engineering trades there is likewise a very 
general increase in the attendance at the classes. The great 
demand that exists for evening instruction in electrical engineer 
ing is shown by the fact that in both the two polytechnics in the 
south-west district of London, the Battersea I’tdytechnic and 
the South-west London Tolylecbnic at Chelsea, the number of 
students has increased during the past year with remarkable 
rapidity. Another satisfactory instance of increase is shown in 
the classes in typography and letterpress printing. Perhap.s the 
most remarkable fact of all i.s that the original p(#lytechnic at 
Regent Street, which draws its students from alt jmrts of the 
metropolis, and which might therefore have been expected t«) 
sufl'er from the growth of new institutions, continues not only to 
maintain its numt»ers but even shows a further increase on last 
year, l.ast year the number ol individual students ailending on 
November i was 5583; this year there tvere in attendance on 
November 1 as many as 5848, representing an increase of about 
5 per cent. A very rapid development has taken jalace in the 
classes at the South-west London Polytechnic. So numerous 
arc the entries this session for liolh the day and the evening 
departments, that the resources of the building are taxed to the 
utmost, and very serious inconvenience is being caused in some 
of the departments by the want of sufficient accomraoilation. 


SOC/£T/ES AND ACADEMIES. 

London. 

Royal Society, November 18.— “Account of a Comparison 
of Magnetic instruments at Kew Observatory.** By Dr. C. 
Chrc 4 , F.R.S,, S^crintendent. 

X>asi July, M. T. Moureaux, of the , Parc Saint-Maur Ob¬ 
servatory, near Paris, brought over lo England the travelling 
instruments deployed in his magnetic survey of France, and a 
cumpatison waa made between these and the standard magnetic 
instruments at Kew Observatory, 




142 


NATURE 


[December 9, 1897 


The compaiifioa serves td connect the standard instruments at 
Kcw Observatory with the standard French instruments at Parc 
£aitkt-MaUr, the latter, om M. Moureaux has had the eoodness to 
inform the author, being in excellent agreement with his traveiling 
instruments. Parc Saint* Maur mf^ be regarded as the base 
station lor M. Moureaux's great survey of France and Algeria. M. 
Mooreaux^s observations occupied the afternoon or July a6, and 
the forenoons of July ay, 28 and 29. On the afbn&oons of the 
last three days, observations were made with the i^w standard 
instruments by Mr. T. W. Baker, chief asaistadt at the Ob* 
servatory. The observations, being made at different hours 
of the day, Had to be connected through the intermediary of the 
curves iVom the self-recording magnetic instruments. 

The mentis of the declination and inclination readings firotn 
the Kew instruments exceeded the means from M. Moureaux's 
instruments by o'‘5 nnd 2''0 respectively, but the mean 
horieontal force reading from the Kew instrument was lower 
than M. Moureaux's by '00012 C.G.S. unit. In calculating the 
last-mentioned element, M. Moureaux made use of new values 
of the constants of the French instruments, to be put into 
general use after January 1, 1898. 

The comparison is utilised to extend a table Assoc. 

Report for 1896,’'p. 97) in which Prof. KUcker and Mr. W. 
Watson embodied the results of their comparison of the 
standard instruments at various English and Irish observatories, 
made by means of travelling instruments in 1895. 

The results may be summarised as follows :— 



D«pflirture« from imaginary mean instrument of the 
five ObftcrvAtoriQK 

Obs«rvatory 





DecUnatlon 

(Hor. force) x *o* 
C.G.S. utiiu 

Inclination 

Kew. 

+ 0'‘2 

- I 

+ o ''2 

Parc Saint-Maur. 

- o'’3 

n 

- r-8 

Falmouth. 

-f r'’o 

+ 17 

+ i'‘8 

Stonyhurst 
Valencia . 

- o'*9 
+ 0'’2 

+ S 
- 30 

- 2'-0 
+ a'-o 


**On anew Genus of Lycopodiaceous Cones from 

the Coal'measures, founded on the Lepidodendron SpenceH of 
Williamson.” By D. H. Scott. F.R.S. 

The fossils which form the subject of the present paper are 
Crypt^amic stroblli, showing evident Lycopodiaceous afriniiies, 
but differing in important points from other fructifications of that 
family, so that it appears necessary to establish a new genus for 
their reception. 

Two species are described, one of which (Sp€nceriies insignis) 
is already known to us from the investigations of Williamson, 
who named it first Lepidoitrobus insignis^ and afterwards Lepi- 
dodendroH Sptmeri^ wnile the other \Spenc 4 riUs majusculus) is 
new. 

In one of his latest publications, Williamson pointed out that 
it might ultimately be necessary to make his Ltpidodendron 
Sptneeri the type of a new genus. The separation thus suggested 
is now carried out, on the basis of a renewed investigation of the 
structure of this fossil. 

Sp€H€erites insignis is a pedunculate strobilus ; the vegetative 
organs are not as yet identified. The specimens are calcified, , 
and their structure admirably preserved. 

The anatomy of the axis is of a simple Lycopodiaceous type, 
but differs in details ^such as the course of the leaf-trace bunales) 
that of the axis of Lepidostrokus. The peduncle bears 
sterile bracts, similar to the sporophylls of the cone itself; the 
latter are arranged spirally, or m some cases in alternating 
verticils. 

The individual sporophylls are of peltate form, consisting of a 
short cylindrical pedicel, expanding into a relatively large 
lamina. The sporangia are approximately spherical bodies; 
unlike those of LtpShstrohus^ they are quite free from the 
pedichli and arc attached by a narrow base to the upper surface 
of the lamina, where it be^ns to expand. 

The details of the sporangia! wall are quite different from those 
of and the spores are also characteristic. In size 

they Are intermediate between the miorospores and macrospoies 
of They are of tetrahedral form, becoming 

Sf^eroidal when mature, and each spore has a hollow, annular 
wing running round its equator. The Iring h no doubt formed 
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by a dilation of the cuticle, and not, as Williamson supposed, 
from the abortive sister-cells. 

SpenceriUs maJuscuiuSf the new species, is much larger than 
the former, the axis of the cone being twice as thick. The 
anatomy is similar, but the sporophylls, and consequently the 
leaf-traces, are more numerous. The sporophylls, which are 
arranged in alternating verticils, are relatively short, and of 
peculiar form \ the lamina is very thick, and of great ta^ential 
width. The sporangia are tike those of the former species, and 
similarly inserted, but the spores are quite different. They are 
smaller than those of JT. ittstgHtSf and have the form of quad¬ 
rants of a sphere, with narrow wings along their three angles. 

The genus is separated from Le^iJostrobuSy mainly on account 
of the very different mode of insertion of the sporangia, a 
character which is accompanied by differences in the form of the 
sporophylls and sporangia, the structure of the sporangial wait 
and of the spores, and the whole habit of the strobilus. 

Spenceriiesy and especially S. ihsignisy bears a considerable 
resemblance to the Mj^iilariosirobux Crepiniy of ZeiUer, but 
Ufinnot be united with the genus SigiUariostrobusy for the insertion 
of tig: in the latter, as shown in the Sigillariostrobus 

ciUaimy ^(IQt^on, is totally different The author is much 
indebted botm to M. Zeiller and Mr. Kidston, for the loan of 
their specimen^, examination. 

Zoological Uto^ety, November 30.-*Mr. E. T. Newton, 
F.R.S., in the chiur.--^f. Oldfield Thomas exhibited specimens 
of a remarkable partiallyj i^^te .Antelope of the genus Ctrvi' 
capruy which had been obfilini^tby Mr. F. V. Kirby in the 
mountains of the Lydenburg distdct ;6f, the Transvaal, and read 
an account of them contributed by Kirby himself. Mr 
Oldfield Thomas also exhibited a skin e^f a new Skunk of the 
genus Spihga/^ from Sinaloa, Mexico, pecmosed to. be termed 
Spi/oga/e pygnuta. It was interesting as being of barely half the 
size of any previously known species, and also differed from att 
its congeners in the median dorsal stripes being uninterrupted 
posteriorly, and in having white hands and feet.—Mr. Thomas 
likewise exhibited a Badger from Lower California, proposed 
to be termed Taxidea iaxus iH/ttsca, which differed from the 
described forms of 7 *. ^axus in its dark coloration and broad 
nuchal stripe.—Mr. Sclater exhibited the head of a Capra from 
Arabia, which had been recently described as Capra mmgesi. 
Mr. Sclater was inclined to believe that the specimen was refer¬ 
able to Capra sinaiikay in which opinion Mr. O. Thomas agreed 
with him.—-Mr. R. E. Holding exhibited a pair of curiously 
deformed horns of the Fallow Deer, and made remarks on the 
associations between organic disease and defective horn-growth. 
—On behalf of Mr. K Lydekker was exhibited a skin and 
antlers of a small form of the Mule Deer from Lower California, 
for which he suggested the name Mazama kemionus ptninstuce. 

It differed from^. h* califamicus in its small size, black dorsal 
line, and in the reduction of white on the tail.—Mr. G. A. 
Boulenger, F.k.S., exhibited some specimens of a Souih- 
American Siluroid Fish {Vandellia cirrhosd)^ and made remarks 
upon its curious habits.—A communication from Mr. H, H. 
Brindley, on regeneration of the legs in Blattidmy was read. It 
consisted of an account of the statistical and experimental 
evidence of the reproduction of lost or injured legs in the 
obtained since the publication of Mr. W. Bateson’s book, 

** Materials for the Study of Variation," in 1894, and of some 
points in the poBt-emtafyanic development of the Cockroach 
{^Periplantia cr%entalis\<^}Kt. G. A. Boulenger, F.R.S., read a 
paper on a gigantic Sea-perch, SUrtokpis gi^. This fish was 
described both externally and internally, and the author pointed 
out that Mtgaperca kchinagit Hilgendorf, was specifically 
identical with It. Mr. G. A. Boulenger also described a new 
Tortoise of the African genus a spe^en of which 

had lately been received at, and was still living in, the Society’s 
Gardens. It wiui proposed to name it axyrkims.-^ 

A communication from Mr. W. E. CoUin^ on the structure 
and afiinities of Some fiuther new species oTshigs from Borneo, 
was read. Three new species, namely, Parmarion /k/Awsi, 
p Owfsmft anAAfKrroA^^ cuiuirictHty were described* 
ana fhe author tatimatea that Slinroth's genus Mkraparmarkiz 
would, on examination of more material, probably be found to 
be of only sectio^ value* 

EmKBCEQH., 

November B. ClaA,, 

Vioe-FiUsident, In the dhab.^Ptof. Guom^ ^ iRbson emilril* 
bated a papdr bn the «Twt«ehtof Ajddkmedcal PrOg^ 
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;^ 0 tk% fay Avchimedevt” and communicated a paper by M. 
Ufmeray, entitled “Quatri^me Algorithme Naturcl/’ The 
fbilba^i^r were eifected office-bearers for tlie enrrent session j— 
t^residenty Mr. J. B. CUrk; Vice-President, Dr. Alexander 
Morgan ; Hon. Secretary^ Mr. J. W. Butters ; Hon. Treasurer, 
Mr. To. T^tedie ; Editors of FfvcMdinjgs^ Mr. W, J, Mac¬ 
donald, DTw Knott, Mr. Charles Tweedie; Committee, Messrs. 
G, Dntbie, K. F. Mmrhead, and J. V. H. Dickson. 

Manchbister. 

liiterary and Pbitosophlcat Society, November — 
Mr. J. Cosmo Melvifl, President, in the chair.—Mr. H. W. 
Fresion (Prestwich) and Mr. C. E. Stromeyer (Manchester) 
were elected ordinary members of the Society.—The President 
announced that the Council had awarded the Wilde Gold Medal 
of the Society for 189810 Sir Joseph Dalton Hooker, C.B., 
K.C.S.I,, P'.K.S., in recognition of his eminent services to all 
branches of botanical science ; and had awarded the Dalton 
Medal of the Socie^ (struck in 1864) for 1898 to Dr. Edward 
Schunck, F.R.S., ror his remarkable series of researches on the 
natural colouring matters; also, that the premium for 
fifteen guincM had been awarded to Mr. John Bulterw^n, of 
Shaw, for his paper, printed in the on 

some further investigations of fossil seeds of Lageno- 

Noma (Williamson), —Prof. H. Lamb read aVeaper entitled 
'^On waves in a medium having a perio^c ^continuity of 
structure." The main object of the, 'is to examine the 
.selective total reflection which ti^e& at the boundary of 
a medium of this chanwtiqf*:,.^^^# the examples chosen for dis- 
cuAsion the medium is r^fpfiiM^ted by a string supposed to be 
capable of longitudinal yjjhrations, and the periodic interruption 
of properties may COfud^ in a series of attached masses, or of at- 
timhed are, moreover, urged towards fixed ptxsi- 

lions by;||Mrin^i ^ particles connected with the string by loose 
apHrigs. The same analysis applies to media constituted in 
many other ways, and it is further shown how the methods may 
he adapted to cases where dynamical .systems of a much more 
general character are interpolated at regular intervals. There 
are some instructive contrasts between the results obtained in 
the special cases above enumerated ; in particular, in the last- 
mentioned case (that of particles attached by loose springs) it 
appears that relatively snort waves may be transmitted freely 
unless the wave-length happens to fall within certain narn>wly 
defined intervals. Wc have here, perhaps, an illustration of 
the theory of refraction sketched by Sir George Stokes in the 
Wilde Ijecture ; but some caution is, of course, necessary in 
drawing inferences as to theories of radiation and absorption 
from the study of a one-dimensional model. 


Paris. 

Aca^my of Sciences* November 29.—M. A. Chatin in 
the chair.;^New method of preparing carbides by the action of 
calcium carbide upon oxides, by M. Henri Moissan. Calcium 
carbide r^cts with many metallic oxides at the temperature of 
the electric furnace, giving the carbide of the metal and lime, 
the latter being aptfn partially converted into carbide by the 
carbon of the crUdBle. The carbides of aluminium, manganese, 
chromium, molybdenum, tungsten, titanium, and silicon were 
obtained by this mefhod. The oxides of lead, bismuth* and tin 
gave the pore metals on similar treatment.—'Experimenial 
typhdid infection, produced by the introduction of a virulent 
culture into a Thary cavitiy, by MM. R. X-^nennd B, Lyonnet. 
;-^M. Ditte was elected a Member in the Section of Chemiscry, 
in the place of the late M. SchlUzenberger.—Report on a 
memoir of M. Lc entitled **On the integration of the 
equations of beat."—Observations off the new planet VUliger 
(1897, November 19) made at the Observatory of Algiers, by 
MJVf. Rambaud and Sy.—On two occuliatlons of the Pleiads 
hir the moon, by M* Lagrula. The observation# are utilised 
^ determination of the aemi-diametet: praltax of 

its diau^ce.'^Eihpfoymient 

by 

The oitenmiumbri ortbe" vernal % means 
f eirck is subject to enors tdodh krgelr than would 

iibWi thi posstMe Iftirror of each cnicrosoope reading, 
a vkw Jo see’ far these fluctodiions Were due to 
atione A ieri^ ^ ^ determinaiioiii was 

% #ving my equations bf eonditldtt ibr each mktoiebpe for 
^WbtktKtWhs, the bdng lumuhed as a quamtk 

^ bf The jliow^d, how^em, 
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that the fluctuations due to temperatdte changes are extremely 
small, and that the comparatively large errors observed must be 
due to other causes ^-^baervanohs of the sun made at, the 
Observatory of Lyons, with the Brunner equatorial 
during the third quarter of T897, by M. j. Guil¬ 
laume.— Influd^: of altitude and of heat upon the 
decomposition ^;^ ; OxiUlfo acid by sanlight, by M. J, 
VaUot and Gabrielle Vallot. It lias been found 

that, although ,^^alic acid is practically undecomf^sed by heat 
alone, the ye&ky of the reaction with actinic light is very 
greatly accak'^ed by a ris^ of temperature. Thus two solu* 
tionR of oxalkiMid exposed to sunlight under similar conditions, 
except that onPWas ^maintained higher than the other, gave 

decoinpositiona of 16 and 50 per cent, respectively. The we 
of decofQpcaltion also increasea rapidly with the altitude.—On 
the fuTidsemental theorem of projective geometry, by M. H. G. 
2 CeU^en.—On the equation to periods, by M. X. Stouff.—On 
the; ;^essel functions S'^(4;) and ©"(jc), by M. L. Creliet.—On 
tlk'statical and dynamical explosive potentials, by M. R. 
;|SWyngedauw. A reply to some erkidsms of M. Jaumann,—A 
+ simple method of proving the change of period of sodium light 
in a magnetic fieM, by M. A. Cotton A flame feebly tinged 
with sodium is observed through another flame also Containing 
sodium. The edges of the second flame appear to be black, 

I owing to its gaseous envelope being absorbent. Any smalt 
! change in the period of vibration of the more distant flame, pro- 
1 duced by the action of the magnetic field, suppresses theabsorp- 
j tion, and causes the black border of the interposed flame to dis- 
j appear. In this way it is easily shown lliat a change of periotl 
j of light emitted parallel to the lines of force, completely ex- 
i tinguishes the dark border, whilst with observations made per- 
' pendicularly to the lines of force, the border grows lighter on 
! completing the circuit round the magnet, but does not com- 
j pletcly disapjwar. —Osmotic researches on very dilute solutions 
of cane sugar, by M. Ponsot. The author was successful in 
I making membranes impermeable to sugar. With these measure¬ 
ments of osmotic pressure were made of sugar solutions con- 
lainhiE only 1*235 and 0*6175 grams per litre. The mean of 
the observed pressures was exactly equal to that calculated Ijy 
the Van t* Hoif fortnula, on the assumption that no dissociation 
of the sugar took place, or the coefficient t = I.—On the 
alcoholic isocyanurates and the constitutional formula of cyan- 
uric acid, by M, Paul Lemoult. The heats of combustion of 
methyl and ethyl isocyanurates were determined, and the 
conclusion drawn that i-Scicyanuric acid has a ring-shaped con¬ 
stitution, a symmetrical tricarbimide*—Quinones and hydro- 
quinones, by M. Amand Valeur. Determinations of the 
heats of combustion of toluquinone, thymotjuinone, hydro- 
quinone, hydrotoluquinone, and hydrothynvxiuinone. — On 
the transformation of sorbite into sorbose by the M^ioderma 
vini^ by M. A. Mat rot. The Iwst experimental conditions for 
I the production of sorlx)se from sorbite Ijy means of the yeast 
1 My^wkrma vim ate worked out in detail.—On the germinative 
j plates of the Golcoptera, by M. A. LticaiUon. For certain 
i CoUoptera it is shown that the blastula stage does not appear in 
I development, the gastrula stage following immediately upon 
segmentation, and showing no ^pical invagination.—On the 
j K&uget^ a human parasite, by M. Bruckcr. Thisparaaite, which 
j appears as a parasite to man in Aui^stand September, is shown 
! luueprobabw the latva of Tronmdium gymmpterorum ,—On 
j the culture of tha,postoch in presence of glucose, by M. Raoul 
I Bouilhac.—On the characteristics of nerve and muscle stimula- 
j tion, by M. G, Weiss. A reply to the criticisms of M. Dubois. 

I The author claims that the experiments cited by M. Duboi.s 
are in reality confirmatory of his view#.—Analysis of vocal 
sound# by the phonograph, by MM. Marichelle and H^mardin- 
quer. In spite of the various influences wdiiich act upon the form 
of the peri<^ such as musical pitch, intonation, intensity, and 
individaai conform^of the sounding organ, each vowel is 
disiinguiiihed by certain invariable characters, constituting it a 
real indrviduai-^On the absorption of organic materials ^ roots, 
by M. Jules Immnt Exfwrhn^ts were made with moire upon 
solutions of glucose and mv^t sugar, and in every case a certain 
quantity pf thn by the roots, the amount of 

wi!^h appeared tohe proportional to the dry weight of the plant. 
Thi sugars udlised by the nnd iti great part excreted 
as coirboir dtiliixide.—The ijmes in the treatment of 

blaohrm^ hw M. A. t^runet A tyeatment with copper salts ap¬ 
plied immeaktely altar otto wtaafon of the disease, acts bene- 
fldftlly agahi«t> future ih^MRnii the maximum effect being pro- 
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4 tic^ by treatinjt ^He vine from live to eight days after the first 
nf>pennuice of the*at**^s.—On the rational construction of mills 
with metallic rolierSi by M. J. SchweiUcr,—On the analysis of 
vilicateftt * A. Lecture. The conditions arc prescribed 

under whicn silicates may be safely opened up in a platinum 
crucible means of lead oxide, the chief ^ints being the purity 
of the oxide, the complete exclusion of reducing gases by the 
&se of a muffle.—On some peculiar circumstances which appear 
to have accompanied the fait of a meteorite on Ajffil 9, 1S91, at 
Indarctc in Transcaucasia, by M. Stanislas M^nier.^On the 
contamination of the springs bf Sauve (Gand), by M. £. A. 
Mattel. The contamination of the water supply of Sauve by 
sew^e was proved directly by means of fluorescin. The frequent 
^idemics which have, decimated this town arethoc explained,— 
On two radiographs of the thorax, by M. F. Garrigou* 


Chemical Sogibtv (Extra Meeting), at 8.30.—Kakul^ Memorial LacturS ! 
Prof. F* R. Japp, F.R.S. 

Royal MicaoscoriCAL Society, at 6.—A New Form of Photonucro* 
graphic Camera and Condetulng System: S. B. Stringer. 

TJfUJtSDAy, Dxcbhhsr 16. 

Royal Socibtv, at 4.30- 

Lin MEAN Society, at 6.-~On the Affinities of the Madreporarian Cenue 
Alveopora : K. M Bernard.—On We«t IndiaaCharacem collected by T. 
B. Blow : H. and J. Grove*. 

Chemical Society, at 6.—Stereo-Cbemiatry of Unsaturated Compounds. 
Part 1 . Esterificatiun of Substituted Acrylic Acid* : Dr. J. J. Sudborongh 
and Lorenxo Lloyd.—Formation and Hydrolysis of EsIcts : Dr. J, J. 
Sudborough and M. E. Feilmann.—A New Method of Determining 
Freezing Points of very Dilute Solutions : Dr. M. Wilderman. 
FR/DAV, Dkcbmuer 17. 

Institution oy Electrical Enoinebrs (Chemical Society's Rooms), at 
8 .—Accumulator Traction on Rails and Ordina^ Roads ; L. Epstein. 
Institution or Civil Enoinesrb, at 8. —The Elastic Pre^erties of Steel 
,, Wire : Archer D. Keigwin.—The Elasticity of Portland Cement: W. L. 
Brown. 


DIARY OF SOCIETIES. 

THURSDA y, December 9. 

Royal Society, at 4.30.— ’On the Densities of Carbonic Oxide, Car¬ 
bonic Anhydride, and Nitrous Oxide: I.ord Rayleigh, — 

On the Application of Harmonic Analysis to the. Dynamicnl T^ory 
of the Tides. Part II. On the (jreneral Integration of I.Miace'K 

‘ DynamidaJ EtjUationi^: S. S. Hough.—A Note on some Further 
Determinathms of the Dielectric Constants of Organic Bodies and 
Electrolytes .gt, Very Low Temperatures : Prof. Dewar, F.R S., and 
Prof, Fleming, F.K.S,—On Methods of nutking Magnets independent 
of. Changes of Temperature, and some Experiments upon Negative 
Temperature Co’efficients in Magnets: T. R. Ashworth.—The Kl^tric 
Conductivity of Nitric Acid: V. H. Vpley, F.R.S., and J. J. Manley, 
—On the Calculation of the Co-efficient of Mutual Induction of a 
Circle and a Coaxial Helix, and of the F>lectromagneuc Force between a 
Helix and a C<jaxial Circular Cyliudticul Sheet: Prof, fj, V. Jones, 
F.R.B.—On the RefractiviticB of Air, ’Nitrogen, Argon, Hydrogen, and 
Helium : Proh’W. ^msay, F.R.S'.,hnd M, W. Travers. 

Matkewatical Society, at.. 8,-fTb9 Construction of the Straight Line 
joining Tw 9 Givjpn jpointa: Prof. W. Butniiidc, K.R.S.—A Theorem Con¬ 
cerning the Special System! of Point Groups on a Pnrcicular Type of Base 
Curve: Miss F. Hardcas'tk.—A CJeneral Type of Vortex Motion ; R. 
Hargreaves.—Note on a Property of Nlaffians : H. F. Baker. 

Institution op Electrical Ekoineers, at 8.—Annual General Meeting’ 

F, ^^ECEMBER 10. 

Physical Society, at 5.—An Exhibition of an App.aratuH for Sedf- 
acting Temperature Compensation of .3 Standard ^ctl ; Albert Campbell. 
—On Lord Kelvin’s Absolute Meihotl of Gmduating Thermometers : 
Rom lnne4, 

Koval Astronomical Society, at 8.—Occultafion jcdCeres by the Moon 
on 1897 November 13,^ observed at the HamlMIrg Observatory: O. 
Kilmker,—A Determination of the Latitude Variation and of the (Con¬ 
stant of Aberration from Observations made at the Roybl Obneivatory, 
Cape of Good Hope, 1899-^4 ; W. H, Finlay.—The Bmaiy.,Siar A 5014: 
K. T. A, Innes.—Mean A^as and Heliographic Latitudes .of .Sun-spots 
In the Year 1895. deduced from Photographs taken at the' Royal Ob- 
servetory, Greenwich, at Dehra Dfln (India) and in MauririUs. 

MALACOLoatcAi. SOCIETY, at 8,—A Description of a Supposed New 
Species of AfttNodonia {AusffvCifcAUa) lrt>m< Tablas Island : G. B. 
Sower by.—On a New Species of from the Malay Archi¬ 

pelago (Alcir Island); Hugh Fulton.—On a New Species and Probable, 
New Sub-C«cnus of Emituitmta from Ceylon, collected by 0 . Collett r 
Lieut.-Colonel H. H. (.iodwin-Austen, F.R.S.-^Notes on a Semud Col¬ 
lection of Marine Shells from the Andaman ixlandii, with Descriptions of 
New Forms ; 1 . Cosmo M civil I and E. R. Sykeii.—On u Small Collection 
of Marine Shells froni'New Zealand and Macquarilll Island, with Descrip¬ 
tions of New Speetds : £. A. Smith. * '' 

SA^RUROAV^ Dkckm*eh xi. , 

Essex Field Cluo (at Chingford), at 6.30.—Nodes on the Conference of 
Delegates of Corresponding Societies of the British Association at 
Toronio; Prof. Moldola, F.R.S.—Two Essex Minerals: X. S. Dymond 
and F. W. Maryon. 

SUNDAY^ December r*. 

Sunday Lecture Society, at 4, —Colour: Dr, C, W..Kiminins, 
MQNXfAY, December 13. 

Society of Arts, at 8.—Gutta-Percha; Dr. Eugene^F. A, OWh. 

iMfKRiAi. Institote, Rt 8.30.—Canada's Memni: Pr 
Austen, C.B., F.R.S. 

TURSDA K, Decbmbhe 14. 


Friaf. W. C. Roberls- 


ofciaincd by Mr, Ai:i?Yhyte In N. NyasaUnd, and presented to th« 
British Museum by Sat H- H. Johnston, K.C.B.; being a Fifth Contri¬ 
bution to the Mammdtogyof Nyasaland : Oldfield'Thomas —On a New 
Genus and Species of Arnri^a \ Rev. O. Rickard Cambridge, F. R.S. 

Institution or Civil Enqinebes, at 8,^Th« Grettt Land-Slides on the 
Canadian Pacffic Railway In British C^umbU ; Robt. B. Stahton. 

Royal Statistical Society, at e.30 

Royal Pmotoghafhic Society (Society of Arte, John Street, Adelphl), 
at 8.—Colour Photography : Prof. Qabncl Lippmoiin. 

W&ONKiiDAy^lAmCLyLtAikM' 

Soottferv OF Arts, at B.— The Purifioation of SeWoge by Bacteria: Dr, 
Samuel Rideal. 

Gkological Society, at 8 .— On tka ^vfometkfalRof BouUy Bay, JeneY : 
John Parkinson.—The Explogatipn Of the Ty Nowydd Cave, Ffynnon 
]^no, North Woles: Rev. G C H. Polkwi. 

Royal Meteorological Society^ at 7,Doily ValMs of Khn-lnHru- 
mentnlJMeieoroIogical FhenomenO in Lo«hM* tyoy-iSge i R. C. Mow- 
Mn.-^Thc Rainfall of Seatha^te, Borroii^e, Cumberland : William 
Mantott. 
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THURSDAY, DECEMBER i6, 1897. 


• MENDELtEFP'S PRINCIPLES OF 
CHEMISTRY. 

The Principles of Chemistry* ByD. Mendel^eff. Trans¬ 
lated from the Russian (sixth edition) by George 
Kamensky, A.R.S.M. Edited by T. A. Lawson, B.Sc., 
Ph.D. Twovols. Pp. xviii + 621 and 518. (London : 
Longmans, Green, and Co., 1897.) 

N English translation of the earlier (ftfth) edition 
of this remarkable book was prepared by Mr. 
Kamensky, and edited by Mr. A. J. Greenaway, in 1891. 
It is therefore familiar to the English chemical world; 
and that a second edition of the English version shouM 
be called for in a comparatively short time, is a proof 
that the views of the author have a fascination which 
secures for the book a* wide circle of readers. The 
author speaks of it modestly an elementary text¬ 
book of chemistry ” ; but it is probable that the previous 
edition has been exhausted less by a demand on the 
part of beginners in the sul^ect, for whom, to say truly 
it is little adapted,,than as a cott^equence of the interest 
which has been Vexcited among advanced students and 
professed chemises by the exposition of the doctrine 
embodied in the i^-called “ Periodic Law,” which is the 
principal feature of the work. Enough has already been 
said in the pa^es of Nature (see voi xlv. p, 529) con¬ 
cerning the characteristics of the book itself—the extra¬ 
ordinary development of the foot-notes, which often 
expand to such dimensions as almost to drive the text 
out of the page, and which in many cases contain far 
more interesting matter; the strange inequality in (the 
materials collected, many processes, especially those 
connected with manufactures, being quite antiquated ; 
and others which need not be recalled. The confusion 
of proper names, owing to errors of spelling, is not so 
conspicuous as in the former editions, though one ludicrous 
substitution occurs in the chapter on spectrum analysis, 
where Huggins is three times over transformed into 
Huyghens 1 Such defects, however, do very little t© 
impair the real value of the book, or obacurt the genivs 
of the author. Turning from the attitude of the literary 
critic to that of the scientilic inquirer, it is much more 
profitable to see what such a chemist as Mendeldcff has 
to say about special questions of fundamental or primary 
importance. 

In chemistry the word element is in constant use in 
the sense originally taqght by Boyle, that is, signifying 
something which has up to the present remained un- 
decompodnded. At the prf^nt day the majority of 
chemists have probably settled down to the belief that 
our seventy or eighty ”elements” represent limiting 
material^ and that, so far as terrestrial affairs are con¬ 
cerned, so they will always remain. Others—probably 
however, a mittotity-^cobceive that relations among their 
atomic Vrelghts bint that they may. be compounded of 
finer nmtter united in various ways, land though they 
not to rupture the bond jwhich unites the 

suba^Jc consdtuents together by any laboratory 
Rbt^eiis, yet they see in the spectrtf phenomena of the 
etatd that upder other Cdoditions this rupture 
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may actitally be accomplished.; Mendbldeff seems to 
believe in the permanence of the tefrestrial elements, for 
not only in the two foot-notes on p. 20, voki., but in a long 
digression up^ the subject of FroUS's hypothesis (p. 
439-4411 vol. he ewhatically rejectV the idea that 
the atomjjc wights of^wer elements havdTany definite 
numerical reUtion to thaf^ hydrogen, and he points out 
that attenspl^ at transmutation of one etetnent intb 
another haW hm^erto fruitless. All such ideas 

and hopes,” hd saynow, thanks more especially 
to Stas, be placed in a regidp void of any experimental 
support whatever, an<f* 4 herefore not subject to^be dis¬ 
cipline of the positive dat^f science.’* Now ijnd again, 
even at the present day, is a recrudescence of 

alchemisttc pretepuons, but ft jnay pe noticed that the 
discovery for which a claim is put forward alwayls relates 
to the transmutation ^ a base mfetal into silver or silver 
into gold. If any one suggested that he had succeeded, 
for example, in extra;^^ing lead from thallium, he would 
be laughed at for hi#pains, but if he boldly asserts that 
by a long and secret process he has succeeded in making 
gold out of silver, he generally finds a few people at least 
ready to take him seriously. 

Chemical affinity is another exprassion still freely used^ 
though with widely different fheanings by different 
chemists; and here again a definite expression of the 
author's views is fortunately to ^be fbund in the pag6s of 
his book. He says fp. 27): 

“ For a long time, and especially during the first half 
of this cOntury, chtoical attraction and chemical forces 
identified wifh electrical forces. There is certainly 
an intimater relation between them, for electricity is 
evolved in. chemical reactions, and has also a powerful 
influence on chemical processes—for instance, com¬ 
pounds are decoinposed by the a^ion of an electric 
current. And fhe exactly similar relation which exists 
between chemical phenomena and the phenomena of 
heat (heaf bemg*developcd by chemical phenomena, and 
heat being able m decompose compounds) only proves 
the unity df the Ibices of nature, the capability of one 
force to produce tkitfr io be transformed into others. For 
this reason Jthe M^tification of chemical force with 
electricity will not pear experimental proof.” 

pe jhen goetr on in a characteristic foot-note to refer 
to the facts of siibstitution or “ iiietalepsy,” in which 
hydrogen, a “iiosiitlvc” element, may be exchanged for 
chlorine, a "negative ** element, without altering the chief 
chemical characters of the cmnpounds in which the 
exchange occurs,f On a later page, also in a foot-note 
the autftor gives an Account of the electro-chemical 
theories of IMvy anA Berzelius, and their relation to 
successive hypotheses of the consti^tttfatn of salu ; and 
here again he seems to reject all tubdilfications of Ber¬ 
zelius* polar doctrine. It must be admitted, however, 
that the book is not strong in this direction. After mu( h 
reseturch we have not succeeded in finding a definite 
statement of such important facts as are embodied in 
Faraday's laws of electrolysis, themearest approach to it 
being fo^d on p.*' 581, bat followed by an apologetic 
foot««H>te In which it is staled that the plan and dimen¬ 
sions of the hook prevent the author from "entering 
upon this province 6f kpowledge.** This is to be re¬ 
gretted, COhaidering the importance to the chemical 
student of a good acquaintance with the facts, methods 
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and hypotheses of the now largely-developed province 
of electroTcheinistry. 

The preface,of the new edition contains a special 
reference to the author's views concerning solutions— 
a subject for which he expresses great personal predi¬ 
lection, and “to the experiment^} investigation of which 
he has devoted some time and labour. A paper by 
MehdeldefT relating to solutions of alcohol in water was 
communicated to the Chemical Society of London in 
1887. He now states that we have not yet “ the right to 
Consider even the most elemeniiary questions respecting 
solutions as solved.'^ My own view is that a solution 
is a homogeneous liquid system of unsUble dissociating 
compounds 6f the solvent with the substance dissolved.” 
In a foot-note, beginning p.^4, he^explains the gas theoiy 
as applied to dilute solutions, atnd expresses the view 
that the physical and chemical aspects of the question, 
referring respectively to dilute and strong solutions, must 
be reconciled. The passage is too long for quotation ; 
but supporters of the so-called hydrate theory may still 
count the great Russian chemist as on their side, at any 
rate so far as strong solutions are concerned. 

There are, of course, many other subjects which the 
reader of the book will pursue with much interest, in 
view of the eminence of the author and the originality 
with which they are treated ; but none of these will equal 
in attractiveness the subject of the grouping of the ele¬ 
ments and the development of the periodic law. It is 
interesting to remember that, as the author tells us in 
the preface (p. xii), it was while engaged in writing the 
first edition of the book in 1869 that he first perceived 
the scheme and the application of the periodic law in 
its entirety. But it is only at the opening of the second 
volume that we come to the exposition of the principles 
which guided him in the grouping of the elements. This 
is accompanied by a foot-note which contains a historical 
r^sum^ of the course of events which led ultimately to 
the recognition of these important principles by all 
chemists. And here we find a passage {noU 13, p. 26) 
which sets forth clearly the depth and solidity of Men- 
dcldeflf's conception of the periodic “law,” and the 
superiority of his claim to be regarded as the discoverer 
of the re!ltion of properties to atcmiic weight atnong the 
elements. Having become convinced that the atomic 
weights and properties of the elements were mutually 
related in a certain manner, the Russian chemist did not 
hesitate to alter accepted atomic weights when required 
to fall in with the scheme, and to predict the properties 
of then undiscovered elements; while “neither De 
Chancourtois, to whom the Frendh ascribe the discovery 
of the periodic law, nor Newlands, who is put forward 
by the English, nor L. Meyer, who is now cited by many 
as its founder, ventured to " do anything of the sort. 

As such fortunate and valuable consequences have 
happily followed the study of the atomic weights by 
Mcndeldeff, it is perhaps hypercritical to complain of his 
use of the term “law'' in the vulgar ambiguous sense. 

What after all is a “law of nature ” ? Is it not a com¬ 
pendium or summary of a series of observed agree¬ 
ments ? and the statement so often used by Mendeldefif, 
that “the laws of nature admit of no exception;” by 
no means proves that exceptions to any and every 
recognised law of nature may not hereafter be discovered. 
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As such a statement now stands, it merely implies* thatr 
in most cases the induction is at present incomplete. 
The question now comes, whether the periodic law 
itself is a “ law of nature ” ? This is a question which 
must be troubling very much the discoverer of the law 
at the present time, now that the individuality of argon 
and, though less certainly, that of helium have been 
established. The subject is dealt with in Appendix iiL 
at the end of the second volume, written by Prot 
MendelCeff in February 1895, and here he clings to the 
idea that argon is a polynieride of nitrogen, or 
This hypothesis, however, cannot be maintained. All 
that is known of argon shows that it is a gas having a 
density lower than 2o(H —i), and hence that its molecular 
weight is less than 40, while that of Ny would be 42. 
Argon and helium can at present be regarded only as a 
kind of chemical monsters brought unexpected and un¬ 
welcome, like the cuckoo, into the previously happy 
family of the elements where *no place is provided for 
them. What, then, becomes of the “law of nature” if 
these two substances are admitted to be exceptions to 
the law as it now stands ? and yet that they are exceptions 
is the conclusion which seems inevitable. W. A* T, 


THE NATURAL HISTORY OF THE ANCIENT 
WORLD. 

Les Chosis Naturelles dans Homln. Par le Dr. A. Kums. 

Pp. 194. (Antwerp : Buschmann. Paris : Alcan, 1897.) 
Gleanings from the Natural History of the Ancie^is. 
By the Rev. M. G, Watkins, M.A. Pp. xiii 4- 258. 
(London ; Elliot Stock, 1896.). 

The Works of Xenophon. Translated by H. G. Dakyns, 
M.A. Vol hi. part ii. Pp. Ixx 4- 130, (London ; Mac¬ 
millan and Co., Ltd., 1897.) 

Aristotle on Youth and Old AgeLife and Death and 
Respiration. Translated, with Introduction and Notes, 
by W. Ogle, M.A., M.D, Pp. 155. (London : Long¬ 
mans and Co., 1897.) 

HE consideration of the animal world is usually 
approached from one or otl>er of three points of 
view. We may be interested in the structure—the 
morphology and physiology—of animals, and in their 
place in nature : this is the biological interest. Or we 
may be especially interested in their habits and doings, 
and every one has at least observed something of the 
characters and ways of more than one species of 
Or we may regard animals as objects of the clwe -or 
material fbr human food. The first of these mteresuJs 
purely scientific; it must exclude hearsay and fanc^ ; il 
must be based on the most careful observation and ex¬ 
amination with the aid of all the appliances that con¬ 
temporary art and manufacture can furnish ; and it must 
admit nothing that is unverifiable or supported by doubtful 
authority. On the other hand, the study of the habits 
and characters of animals can seldom confine itself to 
lines SO rigidly laid down as these ; not only is it extiremdy 
difilcult for the most scientific investigators to interpm 
or even to record the actions of the kwer creatures 
out a certain, ojVen unconscious, anthropomorphism or 
readii^-in of tbotives into them; but we are also pon- 
fronted by a moss of current beliefs and supemb^JQA, 
and imperfectly nutbentichted Udes wbic^ in view of 
frequent reporiiUmsnd the wi<kjH^^ead^ev}i^nqe 
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ib them, it is impossible to dismiss unconsidered, im¬ 
probable though they may seem at first. Such legends 
can never be wholly banished from view until we have 
accounted for their coming into being at all; and the 
naturalist is thus frequently led into the domain of folk¬ 
lore and the study of primitive religious ideas, which from 
totemistic stages onwards have always in some way or 
other touched upon the connection of the human and 
animal worlds. The attitude of the huntsman is different 
from both those just considered ; he makes a very minute 
study of some of the habits of a few animals, mainly with 
a view to making himself master of them in a manner 
gratifying to-the sporting instinct. 

In the volumes before us all these interests are repre¬ 
sented. They all deal with the attitude of the Greeks— 
in part also of the Romans—to animal nature. Until the 
time of Aristotle scientific study can hardly be said to 
have existed, though in him, so far at least as method is 
concerned, it appears suddenly in almost as systematic 
a form as any science can boast of at the present day. 
But hunting and the observation of the ways of animals 
seem to have been habitual to the Greeks. No one can 
have failed to notice the unerring accuracy with which 
Homer, in a few graphic strokes, brings before his readers 
some familiar scene from nature —the lion and his prey, the 
jackals surrounding the stag, the tettix, ‘‘ which in the 
thickets, sitting on a tree, sendeth forth its thin clear 
voice,'* and very many others. Again, the hunting of the 
boar and of the stag, with all their accompaniments, 
Homer knew well, and in the works of Ur. Kums and 
Mr. Watkins all these and kindred topics are treated in 
some detail. Dr. Kuins confines himself to Homer, and 
it is to students of Homer that his book will be especially 
interesting. It is an enumeration under classified head¬ 
ings of all that Homer says in different passages about 
the various departments of nature and human nature, 
and is a very accurate, complete and well arranged com¬ 
pilation. But it is no disparagement of the book to say 
that, for the most part, it is not of great general scientific 
importance. External nature only enters into the poems 
of Homer as it were by accident, in similes which illustrate 
human action, or in descriptions of events affecting 
human agents ; and the interest which he arouses is 
artistic rather than scientific : we are chiefly struck with 
the perfect description of what the poet saw, with the 
clearness and truth to life of his pictures. Mr. Watkins, 
in his ** Gleanings,’* allows himself to range over the 
whole iield of classical literature, and under the title of 
the ^ Ancients " he includes not only the Greeks and 
Romans, but the early Teutonic and Celtic races, and 
especially out own forefathers ; indeed, he deals with 
much literature that cannot be called ancient ” in the 
ordinary sense of the word at all, even English literature 
down to about the sixteenth century. His work is a 
collection of points which hfcve interested him in the 
course Of his unusually wide i^ading; in regard to the 
observation and appreciation of the animal world in 
periods when science had not become scientific; and we 
find, not of course a serious or systematic contribution to 
science or to the history of science^ but n delightful 
of 'ijtiotationsi anecdotes and folk 4 ore, very 
oitistioilly^ togeth and combed with n^em 
in passages from Darwin and other 
MO. 1468, VOL. 57] 


writers. The occasional antiqueness of the author's 
language, and even the use of the long s in the type, 
which unsympathetic critics would no doubt condemn as 
affectation, are in keeping with a certain naive// and 
gracefulness of manner, which add greatly to the pleasure 
given by the large amount of entertaining information 
which the book contains. We should not expect in such 
a book, and we do not find, a complete exposition of the 
Aristotelian “ Systema Naturae ’’—the only great contri¬ 
bution of the ancient world to natural history and 
biology; but the author appreciates very fairly indeed 
the merits of Aristotle and other ancient writers from the 
naturalist’s point of view. Aristotle he recognises as 
having “ sifted much of the popular knowledge, as is his 
wont”; though even Aristotle is gently censured as un¬ 
critical in comparison with modern writers. (To this we 
shall return.) Pliny, on the other hand, 

“though he lived so much later, was an eager listener to 
all old women’s talcs, . . . riie vastness of his own 
compilations, and his perpetual industry in noting any 
circumstances of interest connected with Natural History, 
smothered his judgment. He had neither time to sift 
facts nor to weigh the authority to be attached to the 
' statements of other authors ; and these defects leave his 
i great ‘ Natural History’ a rudis tmi/jifes/a^ue mo/es which 
compares unfavourably with the more exact and pains¬ 
taking work of Aristotle.” 

It is a pity that Virgil is usually quoted in Dryden’s 
translation (of whose defects Mr, Watkins is himself not 
unaware); for this rendering hopelessly obscures the 
quite unique power possessed by Virgil of calling up— 
often by a single word or line—inimitable pictures of 
external nature, whether scenery or animal life. 

The book contains chapters on dogs, cats, owls, pygmies, 
elephants, horses, gardens, roses, wolves, fish, oysters 
and pearls. In a chapter on mythical animals there is a 
neat discrimination of the causes and characteristics of 
the animal folk-lore of several early peoples. Homeric 
and Virgilian natural history receive separate treatment; 
and a specially interesting portion of the work deals with 
the Romans as introducers into Britain and acclimatisers 
of a number of well-known animals and plants. We 
should like to see a fuller account of the influence on 
our farnia and flora of the periods marked respectively 
by the Roman occupation, the influx of monks from the 
continent, and the return of the Crusaders from the East, 
to all of which our author believes we can trace the 
introduction of many species. With the mention of a 
chapter on “ Hunting among the Ancients,” we may 
pass tb Mr, Dakyns’ translation of the Cymgtiicus of 
Xenophon. This is hardly the place for a long notice of 
this work. Suffice it to say that it contains the same 
kind of matter as we should expect to find in a volume 
of the Badminton Library dealing with the same subjects 
—the hunting and tracking of hares with dogs and nets, 
and the chase and trapping of deer. The habits of the 
hare, the training, breeding points and management of 
dogSy and the functions of the keeper, are very fully 
treated; incidentally, too, precepts of sporting etiquette 
are introduced, eg. the following : 

^IHere it should be added that 'the sportsman, who 
finds himself on cultivated lands should ngidly keep his 
hands off the fruits of the season, and leave springs and 
rivers alone. To meddle with them is ugly and base ” 
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(Mr. Dakyns is responsible for this rather odd translation), 
not to speak of the bad example of carelessness to the 
bel^lder.” 


'fhc work is a marvellous display of close and intel¬ 
ligent observation by an enthusiastic sportsman, and will 
be full of interest to persons of similar taste in the present 
day. Of course it contains a good deal of “keepers* 
superstition,” very similar to the fancies of the modem 
keeper, but this, perhaps, adds to the interest; and many 
more or less brilliant suggestions are made in explanation 
of facts which seemed to be in need of it. Mr. Dakyns’ 
translation is spirited and, on the whole (to judge from 
passages chosep at random), accurate; and any sports¬ 
man into whose hand the book falls will feel grateful to 
him for rendering accessible the work of, perhaps, the 
acutest observer of outdoor life in antiquity. 

In turning to Dr. Ogle’s translation of some of the 
minor treatises of Aristotle, we enter the domain of 
science proper. Tlje translator’s name is sufficient 
guarantee of the excellence alike of introduction, trans¬ 
lation. and notes : the work is quite up to the standard 
of the “ Parts of Animals” by the same editor. Shortly, 
the doctrine contained in the treatises translated rests 
on the belief that life depends upon heat: the source of 
this heat was the heart, in which heat was continually 
being generated by the concoction of food received from 
the stomach and passed into the heart; and the heat 
thus generated supplied the place of that which was 
continually being given off by the body. Hut life might 
be destroyed by excess no less than by defect of heat ; 
this excess was provided against by respiration, which 
cooled the violence of the “fire” in the heart, which 
always tended to become excessive: in the case of 
ptiimonate animals, the air in the lungs was the means 
of refrigeration ; in the case of branchiates, the water 
playing upon the gills. Natural death (as distinct from 
death by disease or violence) was due to the gradual 
exhaustion of vital heat—an idea at least as clearly 
defined as the “vital force” of many modern physio¬ 
logists. The causes of longevity (in these and other 
treatises) are somewhat vaguely stated, but the corre¬ 
lation of longevity with such characters as large size, 
high organisation aqd length of the period of gestation, 
was observed by Aristotle. These points are, of course, 
worked out in much greater detail, and the exposition of 
them by Aristotle cannot here be reproduced at length. 
The first impression of an ordinary reader will probably 
be that views so absurd and obsolete are not worth 
consideration. But on further attention, we find that 
obsolete though these views may be, yet they were the 
first step towards a really scientific physiology. The 
physiology of Plato and Democritus was pure guesa- 
work, or at least only guided by preconceived theories 
not falling within the range of physiology. It was 
Aristotle who first saw 


“that the study of function must be preceded by the 
study of structure, or in other words, that physiology 
must be based upon anatomy. ... By insisting on the 
absolute necessity of anatomical observation, he carried 
biology at one step from the world of dreams into the 
world of realities ; he set the science on a substantial 
basis, and may indeed be said to have been its founder, 
for the same imaginings of his predecessors can hardly 
be dignified with the name of science.” 
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And, to quote a later passage of Dr. Ogle’s intro* 
duction : 

“ If we perform the difficult task of excluding from our 
minds all ideas and facts since acquired, we shall find 
outselves constrained to admit that in Aristotle’s days 
no better hypothesis could have been devised with which 
to colligate the facts or supposed facts then available.” 

And when we consider that such ideas and facts 
include among others those of chemical combination, 
the circulation of the blood and the existence of nerves, 
we shall be surprised to find the difference between the 
Aristotelian and the modern theories so slight as it is. 
In fact, as Dr, Ogle shows both in the introduction and 
notes^, a. very slight alteration of terminology is often all 
that is required to convert Aristotle’s statements into 
propositions which would still be accepted as true ; and 
even in their crude form, many of his doctrines (or some¬ 
thing very like them) were held by the most advanced 
scientific men of recent centuries, Harvey himself among 
others. It is further remarkable that Aristotle should, 
with the extremely inadequate instruments and appli¬ 
ances at his command, have produced results so accurate 
in the region of anatomy and embryology : his account, 
of the lung, is a model of careful description so far 
as it goes, and the work before us will provide many 
other instances. Aristotle, of course, had his defects, 
and his editor points these out frankly : he occasionally 
(though far less than any other ancient author) took 
mere hearsay for fact; and be was scarcely alive to the 
importance of experiment. But he had a definite method 
of investigation ; his conclusions were always based on 
recorded observations of himself and others ; the advance 
he made was almost incredibly for one man ; and 
the lines he laid down have been (though unconsciously) 
followed and developed by all great physiologists ever 
since. To quote Dr. Ogle once more ; 

“ There are minds to which the mistakes and short¬ 
comings of great men apparently present greater attrac¬ 
tion than their achievements. To them Bacon is but a 
man who believed in the spontaneous generation of 
mistletoe; Cuvier, an upholder of the fixity of species ; 
Kepler, one who thought that the huge volcanoes in the 
moon were artificial structures built jby its inhabitants ; 
Descartes, an asserter of the immediate transmission of 
light; and Newton himself an advocate of the emission 
theory. To such persons Aristotle’s anatomical state¬ 
ments will doubtless supply much desirable pabulum. 
But those more genial cntics who prefer to dwell upon 
what a man has done well rather than what he has l^t 
undone or done amiss ... will admit that never has a 
science been started on its career by its originator with 
so large an equipment of facts and ideas as that with 
which Comparative Anatomy left the hands of Aristotle.” 


THE MEASUREMENT OF RAPIDLY 
VARYING ELECTRIC PRESSURE. 

The Ce^pill^ Elictromeier: Us Tkeprj^ and Practm. 
Part i. By G. J. Burch, M.A. Pp, 54, Reprinted from 
the (London: G, Tuck:er,) 

M uch of the present knowledge concerning the 
caplUary electrometer is due td the author of this. 
little book. The ihstruriicm was invented in 1875 by, 
Prof. Lippmann, but for twenty years was hardly used: 
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by any people except physiologists, and even by them 
only in a doubtful sort of way, for they thought that its 
indication gave merely the period and direction of a 
sudden change of P.D., and they feared that the magni¬ 
tude of the variation could not be deduced from the 
excursion of the meniscus formed at the junction of the 
threads of mercury and dilute sulphuric acid. 

It may be well to mention that we use the letters 

P.D.,’' not merely because they appear to us to be a 
convenient abbreviation for “potential-difference,” but 
because Mr. Burch, by employing them throughout his 
book, shows that he has the same opinion. 

The book commences with a description of the best 
methods of constructing a capillary electrometer to which 
the author’s experience has led him, and the reader is 
warned regarding the faults which he is likely to meet 
with in the practical use of the instrument, and instructed 
how to overcome those that can be remedied without 
making a new instrument. 

The first two points that Mr. Burch determined to 
ascertain experimentally, when he began his work on the 
capillary electrometer in 1886, were: (1) Does any 
current pass through the instrument after the meniscus 
in the capillary tube has reached its stable position for 
the particular P.D. applied ; and (2) does any leakage 
take place through the instrument if the applied P.D. be 
withdrawn after the meniscus has been deflected? To 
each of these questions experiment gave a negative 
answer, and he was, therefore, led to the conclusion that, 
although the circuit of a capillary electrometer is com¬ 
posed entirely of conducting substances, and, although 
there is no visible insulating dielectric, the instrument 
transmits no current with a P.D. of less than 0*5 volt, 
but merely receives and maintains a charge as if it were 
a well-insulated condenser. 

The capacity of different capillary electrometers was 
found by the author to vary between o‘i and 30 micro¬ 
farads, but instruments having a capacity of between 
0*5 and 2 microfarads gave the best results. When the 
capacity is unchanged on moving the mercury thread 
through a considerable portion of the capillary tube the 
electrometer is found to be equally sensitive throughout 
that part of the tube. 

The author concludes that this instrument is essen¬ 
tially adapted to the poor man, since its cost, including 
that of the microscope, is less than that of any other 
electrometer of the same sensibility. It also has the 
advantage of te^nding with extreme rapidity to every 
change of potential 

Various methods are described in detail for obtaining 
records on photographic plates, having a rapid linear or 
circular motion, and the author shows how the in¬ 
stantaneous value of a rapidly varying P^D. can be 
deduced at any point of the photographic curve from the 
fact, which he proves, viz. that the value of the applied 
P<D. is measur^ at any moment by the instantaneous 
distance of the meniscus horn the zero positimi plus the 
rate pf motion the meniscus at that moment. And 
in the caie of the photographic plate moving circularly, 
hepointsout that the second term, depending on the in- 
stantan^s value Of the velocity of the meniscus, Is given 
the length the subnormal t6 the curve at the 
partict^lioiat. . 
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The book concludes with some interesting examples 
of curves obtained with telephones, direct and alternate 
current dynamos, &c., from which the value of the 
capillary electrometer may be clearly seen. 

The reasoning in some parts of the book is not very 
clear ; and, while the figures of the parts of the apparatus 
itself are in many cases bold and well executed, those 
illustrating the geometrical reasoning, and the results 
obtained, with the photographic plates, are not as in¬ 
telligible as one would like. We hope to see Part ii. 
of this book at an early date ; and, for the benefit of 
those who do not resemble the author in being masters 
in the use and the theory of the capillary electrometer, 
we trust that he will not hesitate to sacrifice compression 
to clearness. W. E. A. 


OUR BOOK SHELF. 

A Handbook to the Geology of Cambridgeshirey for the 

Use of Students. By F. R. Cowper Reed, M.A., 

F.G.S. Bvo. Pp. x2 + 76. (Cambridge: at the Uni¬ 
versity Press, 1897.) 

The geology of Cambridgeshire possesses a special 
interest for many students. From Cambridge itself 
there have sprung a greater number of expert British 
geologists than from any other seat of learning in this 
country. Though founded by John Woodward, the 
school was created by Sedgwick; and it has been carried 
on with signal success by Prof. Hughes. This success, 
as the present Professor has cordially acknowledged, is 
partly due to the band of brilliant assistants he has 
gathered around him. Thus special instruction is given 
in all branches of geology, and the author of the pre¬ 
sent work has during recent years rendered aid in the 
department of stratigraphical palaeontology. To a casual 
visitor the scenery anti geology of Cambridgeshire may 
offer but few “attractions, for the country is mostly low- 
lying, and there is much clay-land and fen. Oxford 
affords a greater variety of scenery and a more attractive 
series of fossiliferous formations. Nevertheless, there is 
much in Cambridgeshire geology to arouse interest when 
once an enthusiasm for the science has been kindled, and 
there was need of a concise handbook which should 
clearly describe and ei^lain the leading facts that have 
been made known. The excellent “Sketch” by Prof. 
Bonney dates back to 1875, and the more detailed geo¬ 
logical survey memoir on the neighbourhood of Cam¬ 
bridge, by Penning and Jukes-Browne, was issued in 
1881. The present work is a model of what a county 
geology should be. The zones in the Jurassic and Cre¬ 
taceous rocks, the phosphatic nodules in Lower Green¬ 
sand and Chalk, the glacial deposits, valley-drifts, and 
recept accumulations, are all duly described and accom¬ 
panied by full records of the fossils. If we find fault at 
all. It is that the author has entered at too great a length 
into certain contrary views regarding the formation of 
Che Chalky Boulder Clay, for the extraordinary “ diluvial 
theory,” as he himself admits, “ finds few supporters at 
the present time. ” Even the view of S. V. Wood, jun. 
(noted on p. 168), was modified in that geologist's latest 
publication. 

Our author rightly wanders a little out of the county to 
give some account of the Red Chalk of Hunstanton* be¬ 
cause tc i« so frequently visited by Cambridge students. 

Bribf chapters are given on the antiquity of man and 
on water supply. With regard to the. latter subject, we 
would question the statement (quoted by the author) 
that “ it the Oxford Clay was pierced we might reason¬ 
ably eapect an abundant supply of water.” The outcrop 
of Lower Oolites is some distance away, while at St. 
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Neots the water that was obtained at a depth below the 
surface w’as saline in character. A full and useful 
biMiography completes this excellent and well-arrang^ed 
work. H. B. W. 

Wild Trails in Tame Animals, By Louis Robinson, 
M.D. Pp. vii + 329. Illustrated. (Edinburgh and 
London : Blackwood and Sons, 1897.) 

Dr. Robinson points out in his introduction that the 
amateur naturalist is a valuable and neccssai'y member 
of the scientific community. He detects a tendency on 
the part of the professional naturalist to warn the amateur 
off the ground Whether any such mischievous claim of 
proprietorship is actually set up is not clear to us; the 
naturalist who pursues his hobby for recreation only is, 
according to our own experience, welcomed by every¬ 
body, if only he is a good fellow, who will bring in his 
own contributions, great or small, to the general stock, 
and not spread false information. Dr. Robinson's 
animated defence of the amateur naturalist may there¬ 
fore be gladly allowed to prevail j we are only surprised 
to learn that any defence is needed. 

Our author holds that no one in these days can study 
animals with due profit who is not a Darwinian ; he 
would have his amateur naturalist “an evolutionist down 
to the tips of his toes.” We are not so heartily on his 
side here. There is risk of spoiling a quick and trust¬ 
worthy observer by saturating his mind with theories. 
If natural facts are reported to us, they do not gain in 
credibility by being expressed in evolutionary phrase. 
It is good that every naturalist should think upon his 
facts, but let him think independently, not as an 
evolutionist, nor as a partisan of any school whatever. 

We like the papers which form the bulk of the book 
much better than the introduction. Dr. Robinson dis¬ 
courses upon dogs, horses, donkeys, cattle, sheep, goats, 
pigs, cats and poultry. The first two of these seem to 
us the most interesting, but all possess good points. The 
author gives us a lively object-lesson upon each animal, 
trying to explain its structure and habits by the mode of 
life of its wild progenitors. Very many of his interpret¬ 
ations have been anticipated ; that is to be expected ; but 
everything is cast into a new and engaging form ; it 
reads like personal experiences illuminated by the 
writer’s own reflections. No reader who thinks for him¬ 
self will accept all Dr. Robinson’s conclusions, but he 
will find his interest in the subject heightened, and his 
sagacity exercised by these amusing dissertations: 

L. C. M. 

ne Psychology of the Emotions, By Th. Ribot/ Pp. 
xix + 455. (London : Walter Scott, Ltd., 1897,) 

In this book Prof. Ribot gives a very complete account 
of his subject. In the first part he deals with pleasure 
and pain and the general nature of emotion. He advo¬ 
cates a theory of emotion which he terms “ physiological.” 
Feeling is regarded as a primary aspect of mental life, 
closely connected with biological conditions*; and the 
author seems to think that it is hopeless in this region of 
psychology, at any rate, to depend wholly on purely 
psychological methods, the subject only becoming in¬ 
telligible by going beyond consciousness and treating 
it in its physimogical relations. As part of this geneiw 
theory Prof. Ribot adopts, with some qualification, the 
theory illustrated by James in the words, “we feel sorry 
because we cry, anpy because we strike, afraid because 
we tremble.” In the second part, dealing witli the special 
ferms of emotion, no attempt is made to give an elaborate 
clasetficatton; but the chief aspects of emotional life m 
described in the order in which they seem to have 
developed. In this part, and especially in the chapters 
on diaracter and temperament, the author brings out 
the great value of pathology in the study of psychology. 
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LETTERS TO THE EDITOR 

[TAe Editor dm not hold himself resfonsihle for opinions 4 X* 
pressed by his correspondents. Neither cun he vnderiethe 
to return, or to eorresp»md with the writers of r^ected 
nmnuscripfs intended for this or any other pen-f of NatCRE. 
No notice is taken of anonymous comtnumcations,^ 

The Passive Condition of Resting Protoplasts. 

The appearance in your last issue of a short jpaper recently 
communicated to the Royal Society by myself and Mr. K, 
Escombe, on the “ Influence.of very Low Temperatures on the 
Oerminative Power of Seeds,” affords me an opportunity of call¬ 
ing attention to two important papers which only became known 
to us after our .own was in print. . Both these communications 
materially strengthen the argument against the necessary 
existence in resting protoplasts of ordinary respiratory exchanges, 
or "of any metallic changes resulting in intra-molecular 
remration.” 

The first paper is by W. Kochs {BioL CentralbL, 10 (1890), 
fi73)» ''^ho has shown that dry seeds, placed for many months in 
the vacuum of a Geissler’s tube, do not evolve an amount of 
carbon dioxide or nitrogen capable of detection by subsequent 
spectroscopic examination of the contents of the tube, a feet 
which certainty negatives the idea of any gaseous evolution by 
“ intra-moiecular respiration.” 

The other omission is one which is much less excusable, since 
it has reference to a very important letter communicated to your 
columns by Prof. GiglioH as recently as October 3, 1895, 

In continuation of certain experiments, described in 1878, on 
the power of resistance of seeds of Medicago sativa to the action 
of certain gaseous and liquid chemical reagents, Prof. Giglioli 
re-examined the seeds which had been plac^ under these 
special conditions continuously for a period of more than sixteen 
years. He found that some of the seeds retained their vitality 
even when surrounded by atmospheres of nitrogen, chlorine, 
hydrogen, arseniuretted hydrogen, and nitric oxide ; whilst im¬ 
mersion for sixteen years in strong alcohol, ami in an alcoholic 
solutioa of mercuric chloride, .siill left a large number of aee^ 
capable of subsequent germination. 

That we have been anticipated in some of the conclusions df 
our paper, based on a totally different method of ex|>eriment, 
will be clearly seen from the following quotations from Prof. 
Giglioli’s letter J— 

“ My experim^ts encourage, moreover, the suspicion that 
latent vitality may last indefinitely when sufficient care is taken 
to prevent exchange with the surrounding medium,” . . . ** It 
is a common notion that life, or capacity for life, is always con¬ 
nected with continuous chemical and physical change. The 
very existence of living matter is supposed to imply change. 
There is now reason for believing that living matter may exist, 
in a comnleiely passive state, without any chemical change what¬ 
ever, and may tnerefore maintain its special properties for an 
indefinite time, as is the case with mineral and all lifeless 
matter. Chemical change in living matter means active life, the 
wear and tear of which necessarily leads to death. Intent life, 
when completely pa«s}ve, in a chemical sense, ought to be life 
without death. _ 

Prof. CiiglioH concludes his letter with a reference to the possi- 
bUity of an extra-terrestrial origin of life on the eofth, through 
the medium of mefeorites. Horace T. Brown, 

52 Nevern Square, Kensington, December 15. 


DlECovery of a Large Supply of V Natural Qas *' at 
Waldron, Sumox 

The dfeepyery of this gas occurred ftcc^ent^ly while boring 
for wafer in the palrish of Wkldrpn, StussejeV. '.The boring was 
commenced In tpe fewer strata of tltti ** Aiftidown sand” 
(Hastings bedi), and whs ebdtinoed , ^ debth of 377 feat, 

when the work wat stopped. A strong gas ” having 

been noticedsv a wa» app^od to the top of tbe fining tube 
of the bore, and a flame immediately hp to the 

Of 15 Or j 6 feet, and burned with gf«^ liiry imtil it was^t 
out by means of damped cloths being thrown on to the top of 
the '!)* 

It is not quite cerkfin at what level tfie first tclease of tfie 
gis occurred ; and the workmen say that they noticed the sm^ 
of it for nearly a month befotw the teMuig with a U^t occoritfd* 
during which time boring was carried 00. , ^ l . ; 
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An iron has now been fixed on the top of the tube with 
«i vent, allowing an e$cai>e of the gaa to take place continuousiy 
{gee Fig. a). When lighted this jei flareg out about the same 
aige ami colour as one of the * * nnphrh*i flarerg ” commonly 



Fit;, t.—Flams of riamrul gas frum bore-hole ai Waldron, before the present 
cap wa4 fixed on the tulie, The broken line near the top showa the 
height of the flame through the six-inch bore-tutjc. 

used for lighting at fairs and markets, vi?. about 12-inch flame. 
This cap and vent have now already been fixed about fifteen 
months, and the paa from the vent can I>e lit at any time, and 
shows no sign of diminuiion 



Pk;. a—90M-tUbgk|j^, whh tM vent Aitgd upon the top. 

flame of hatural |ga« U tlicMm rhdng: to the left. 

t have taken .samples oftthe gaa, and submitted U to the county 
amdyat Jfbi^ ®a^ Suaiex 5. A. Woodtiead), and he infornn 
nie, althom^ Ima ^6t f ^ completed; hie analy^, that the 
from pcttnlenm. The presence of 
certain bads impregnate with petroleum underlying these 
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\VeaIden beds in East Sussex, has been noticed before while 
making deep shafts and borings. 

Many of the beds in the Pufbeck strata (Bnghtling series) 
consist of dark leathery shales which emit a strong odour of 
tk.MroJeum, and small traces of it are also occasionally met with 
m ihc Gypsum quarries at Nethcrfield (Sussex). Beds of lignite, 
ami a variety resembling “ Cannel coal” (about 2 feet thick) 
have been met with near the surface in the paiish of Waldron 
(Lower bed of Ashdown sand, Fairlight clays), and several 
hands of lignite were pierced by the boring at Waldrxm where 
the “gag” wag found. 

The gas is protiaWy derived from these beds of lignite, and 
))CThaps from the petroleum shales of (he PurbecU l>edsj cr 
possibly, but less probably, from the Kimeridge clay under¬ 
lying these beds (Sub-Wealden boring), which contains a hard, 
light-coloured bed rich in petroleum. 

In reading through the quarterly reports of Mr. Henry 
Willett, made during the progress of the Sub-Wealden boring 
(Nethcrfield, 1875), I find that strange oscillations had been 
noticed in the depth of the water in the bore-tube. These were 
attributed to the “accumulation and discharge of carbonic acid^ 
and of inflammable gases derived probably from the petroleum- 
bearing strata lieneath. The discharge of these gases was provtd 
by the extinction of light at various depths, and by an (rjc/>/osioft 
at another time." 

The discovery of the gas has hitherto been kept n secret among 
a J'ett% There appears lo be at present an ample supply of 
gas for the lighting of a town if the necessary plant were erected 
m connection with (he tube, and there also seems to be, so far as 
one can judge, a constant supply. How long it may continue is, 
of course, a matter of conjecture ; but having already run to 
waste so long without any decrease in force, 1 think that the 
supply might be made use of with reasonable jirospects of 
lengthy continuance. 

This notice must be regarded as a preliminary one merely, 
as I am making experiments with the gas, and examining the 
cores of the boring with a view to ascertain the source of the 
supply. Charles Dawson, 

Uckfield, Sus.sex. 


r//E ORIENTATION OF GREEK TEMPLES} 
T N giving an account of my second series of observa- 
^ tions on the orientations of Greek temples, and the 
chronological deductions which may be made from them, 
it seems desirable to recapitulate as briefly as possible 
the niaii) points which underlie the inquiry. 

The subject was introduced to me about eight years 
ago by Sir Norman Lockyer, who had discovered that 
there, was a very strong probability that in every case the 
axis of an Egyptian temple, or in other words its orienta¬ 
tion, 'was aligned to that point of the local horizon where 
at the lime of its foundation some conspicuous star rose 
or set, and that in the cose of temples oriented within 
zodiacal limits, it was also so arranged that on the day 
of the principal feast of any particular temple, which 
always took place on a day when the sun at its rising 
would shine upon the altar or statue of the god, the 
star should be seen from the sanctuary, through the 
always narrow eastern opening, shortly before sunrise. 

There is plenty of evidence from various sources that 
heiitiial stars, as they are called; that is, stars when 
just visible at their rising before their light is over¬ 
powered by the rays of the rising sun, or setting whilst 
still distinguishable, were very much observed by the 
ancients. And the use of an heliacal star so observed 
in connection with temple worship was to give warning 
to the priests to enable them to be ready for the sacrifice 
or other function at the exact moment of sunrise. 
Roughly speaking, a bright heliacal star would in Greece 
give nearly an hour’s warning of the sun’s approach, 
tho^h somewhat less in Egypt. 

li in almost eyery case a connection, such as I have 
indicated, between the orientation o£ a temple and the 

T AbBttaa of a paper read before the Royal Society, March it. 1807. 
Ontbe Orientation of cerlein Greek TemplsB, end the Datex of their Founda- 
tion, derived from Aetronomical Contdderatlonx —being a »upplemeat to a 
paper' on tbe iottie eubfect publisfaed In the TmHHtcti 0 tu or the Royal 
i«tety in 1393—bv Penroee, F.R.S 
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sunrise effect in the sanctuary, preceded by an" heliacal 
starj can be established, it carries an amount of prob¬ 
ability of the truth of the theory which it is very hard 
to gainsay. 

To us the practical use of such theory is, that it gives 
the means of determining very approximately the date 
of the foundation of any temple, namely the time when 
the sunrise and the heliacal star were so connected. 

As seen from a given point at its rising or setting, the 
amplitude of a star (that is, its bearing from true east or 
west) is subject, as time goes on, to a slow alteration 
resulting from the displacement of the star, in conse¬ 
quence of the celestial movement called the precession 
of the equinoxes, and this can be calculated with great 
recision so as to show the date at which it would have 
ecn visible as the forerunner of the sun from the 
sanctuary of a temple. There is architectural evidence 
in Egypt that attempts had been made to retain the use 
of such stars, and in two ways : one by a structural 
alteration in the eastern opening, so as still to allow of 
its being seen ; and the other as evidenced by finding that 
a temple, architecturally of later date, but of the same 
cult, had been built alongside of an older temple which 
had lost the star which had at one time served as its 
morning clock. 

Sir Norman Lockyer having been satisfied that the 
principles of temple building, as above mentioned, had 
prevailed in Egypt, and being led by a cursory examina¬ 
tion of Greek examples to suspect that the same would 
be found to prevail in that countir also, invited me to 
take up this inquiry with respect to Greek temples, which 
led to my making a preliminary communication to the 
Society of Antiquaries in 1891, and a more detailed 
report to the Royal Society in 1893, of which an abstract 
appeared in Nature, May 11, of that year. The paper 
itself was published in the Transactions of the Royal 
Society (vol. 184. pp. 805 et sqq.) to which the supple¬ 
ment, already referred to, was published in vol. 190, pp. 
43 it sqq. The first series contains more than thirty 
examples, the second nearly as many, and both collections 
entirely confirm the view of the matter already made 
highly probable from Egyptian sources. Indeed the 
second series, chiefly drawn from colonial Greece, is in 
one respect more satisfactory than the previous one. 

The architectural remains of the greater number of 
the temples in Greece proper, comprised in the first list, 
do not accord with the early dates derived by calculation 
from their orientations ; and it is necessary to assume 
that in the majority of cases a temple, of which we find 
the ruins, was built parallel to the lines of an earlier 
structure which l^ad" conformed to the orientation postu¬ 
late, and the date arrived at is that of the first foundation 
on the site. Traces of such earlier foundation can, how¬ 
ever, be actually found or inferred in a sufficiently larije 
proportion of the whole to justify the assumption ; but m 
more than half the cases they have either disappeared or 
not yet been found. In the colonial examples of the last 
series, however, quite two-thirds of the orientation d^tes 
are consistent with the architectural remains now stand¬ 
ing, without need of any hypothesis respecting foundations 
as yet undiscovered. 

All the temples I have met with in Magna Grecia or 
Sicily are what may be named solar temples ; namely, 
those which admit of being lighted through an eastern 
door by the sun when rising in the line of the axis. 
Three of them, indeed, lie on the solstitial limits f of this 
1 did not find any examples in Greece. The nature of 
the inquiry in a solar temple is of this kind, vii. ; given 
the angle of orientation, and the apparent height of the 
eastern horizon, we calculate the declination which the 
sun would have required to illuminate the sanctuary at 
its rising (allowance being made for the variation of the 
obliquity of the ecliptic many years ago, an allowance 
which may require a small correction when an approxi- 
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mate date has been arrived at). From this the sun's 
right ascension is computed, giving generally two values 
—one vernal, the other autumnal. Tne next search is made 
for a suitable star# It must be remembered that in the 
case of a rising star the declination cannot differ much 
from that of the sun, or else it could not be seen through 
the same narrow opening, and to be serviceable as a 
warning star, it must precede in right ascension by a 
suitable interval ; if too short the star could not be seen, 
if too long its warning would be inconveniently early. 
Thus the data for the preliminary search are: for declin¬ 
ation, that already ascertained for the sun, and for right 
ascension, one hour less may be taken. 

It would occupy too much space to enter into the 
details of the calculation which involves the change due 
to the movement of the star from precession ; but if the 
re^ilt shows that a conspicuous star or constellation, 
either in the spring or autumn (and within the limits of 
possible archaeology), occupied approximately the position 
required by the hypothesis, the discovery will justify 
a more exact computation. Should it, however, fail for a 
rising star, there still remains the search for a ^ setting 
star which would fulfil the proper conditions. The 
search is conducted on analogous principles, but with 
difference in detail. 

In more than fifty cases which I have tried by the four 
lines of investigation indicated above, 1 have succeeded 
in finding in each one solution, and one only. In two I 
have obtained an alternative possible star ; the choice 
between the two requiring to be settled archseologically. 
In not one case of which I had full particulars have 1 
failed to find an answer. 

An objection has been made that, as there are so many 
stars in the heavens, some solution of the problem is 
inevitable, without there having originally been any 
intentional correspondence. The answer is not difficult. 

Firstly, there are very few available stars. They must 
be of sufficient brightness ; a third magnitude star is 
the very^minimum, and could only be resorted to (unless 
in a close constellation like the PleVades or Aquarius) if 
situated very much by itself, so as not to be mistaken for 
any other. They must also be near enough to the ecliptic 
to be seen through the narrow eastern opening. A list 
of fourteen single stars and two star groups exhausts the 
whole possible number. Moreover, they must be so placed 
in the firmament as to satisfy the condition required for 
warning stars. Again, in the two hundred trials made for 
the fifty temples, as mentioned above, would there (in the 
case of the assumed multitude of stars) have been one 
hundred and fifty misses to the fifty hits which were 
wanted ; and if there had been no arrangement, and the 
orientations bad been fortuitous, would the most ancient 
sites have always secured the oldest orientation dates, 
and those of Which the recent foundation is historically 
known have taken their proper rank ? 

It is true that the sequence might have beep accept¬ 
able, but not BO the exactness of the dates. These must 
depend upon the correctness of certain assumptions with 
re^rd to the elements of the problem, especially as to 
the altitude of the star and the depression of the sun at 
the heliacal phase* if it may be so called. 

From a good deal of attention which 1 paid to the 
visibility of stars in twilight I derived the following rules, 
from whkh all the calculations have been mi^e, except 
in a very few where local eircumstances i^uired 
some modifi^iidh. The rules made the case 
of rising stevs; When setting in the txu^mg twilight 
they may be seen nearer to actual sunrise ; but it is 
probable that the same rule would have been appHed, 
as the same time would have been required for warning, 
whether a riring or setting star was used. It may be 
Observed that stars seem to have been 

favourites, in pftmditiqn of about three to two. 

In Ordinary fair aether in Greece or in South Italy I 


NATURE 


153 


December j6, 1897] 

'At - A 


found that a first magnitude star can be , seen at an 
altitude of 3® when the sun is 10° below the tru^ horizon, 
A second magnitude should requ^ an altitude of 3"" 30", 
with the sun depressed 11°; whiUt a third magnitude 
star, of the use of which there aref;Very few examples, 
would reouire a depression of 13®. ^'general confirmation 
of these elements may be drawn fron^ Biotas “ Recherches 
sur PAnnde Vague acs Egyptiens/* in which he derives 
from Ptolemy that in E^pt ^ solar depression of 1 
,was considered proper tof observation of heliacal 
stars. This seems a very reasdnabie mean for the rules 
of solar depression applying td^stars of different mag¬ 
nitudes as given above. 

Following these rules, I obtained orientation dates for 
the temples I examined last year as below. 


^gree in style with the dates assigned to them by the 
theory. Mention is made by Diodorus of the temple of 
Jupiter strongly confirmatory of the orientation date 
430 B.c. At Segesta the date arrived at is too early by 
about 100 years to agree with the character of the archi¬ 
tecture. It may have been that the Segestans, who seem 
always to have been a struggling community, may have 
taken a very long time to have Drought their temple to 
the state of finish at which at last it arrived, for it appears 
never to have been quite completed. 

Selinus offers the example of one temple—a temple 
remarkable for the archaic character both of its masonry 
and its sculpture—of which the orientation date antici¬ 
pates the arrival of the Hellenic colony which occupied 
the place in 628 B.C., but in the other examples in that 
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Orient*!- 

tiondnte 




Athena ... 


A small temple near Jupiter Olympius 

n. c. 

780 

September 23 

Spica setting 

Greece 

Delphi .. 


The ancient Asclepieium . 

First foundation of Temple of Apollo 

Rebuilt so as to follow tne star . 

The ancient Herteum. 

A Doric Temple . 

Foundations of a temple near San Sansoni... 
Doric Temple. 

S6o 

970 \ 

April s 

a Arieti.s rising 
fj 3 Lupi setting 

Calabria ... 

f» 

Argos 

Taranto ... 
Metapontum 


630 J 

1830 

640 

610 

580 

October 24 ... 
Noveml>er 10 
December 21 
March 6 

t II If 

Antares rising 

• 1 11 j 

fi Geminorum setting 
y Pegasi rising 


Near Cotrone 
Near Gerace 


Temple of Juno Lacinia on Cape Colonna ... 
Ionic Temple of the Locrians 

Ditto rebuilt on same site . 

lOOO 

610 

430 

March 28 ... 
December 21 
November 23 

a Arietis rising 
fi Geminorum rising 

B Tauri setting 


Girgenti ... 


Temple of (attributed to) Juno Lacinia 

690 

April I 

a Arietis rising 


,, 


’ ,, H Hercules. 

470 ) 

March 20 ... 

Spica setting 

Sicily 

It 


1 ,, ,, Concord .. 

450 

11 

Apil 14 
Septcm&r 13 
April 5 
September 30 
October 4 ... 

»1 n 


IS • 

. I* ••• 

1 Seseste ... 
Selinus ... 

,, 

. 1 

,, ,, Jupiter .. 

,, ,, Castor . 

Temple (perhaps) of Jupiter. 

The Archaic Temple*called Temple C 

Temple D (adjoining and following the star) 

430 ' 

400 

550 

5!l 

a Arietis rising 

Spica setting 
a Arietis rising 

B Arietis setting 

»♦ II 


1 11 ••• ’ 

Syracuse ... 


Temple A . 

Temple forming port of Duomo . 


, March 5 
September 20 

y Pegasi rising 

Spica rising 

South Italy.. ' 

II 

>» 

: Poestum ... 

1 Pompeii ... 


„ of Jupiter . 

„ „ DUna . 

n ,, Neptune . 

Doric Temple in triangular Forum. 

Temple of Isis , . 

610 

450 

i SI 

October 3 ... 
Septcml^er 26 
i March 22 ... 
November 12 

a Arietis setting 

Spica rising 

Spflca setting 

1 Antares rising 

If 


1 750 

1 _: 

June 19 

1 

1 B Geminorum rising 


For the sake of comparing the above with dates that 
are archicologically probable, and confining the inquiry 
to the Greek colonies, we may observe: 

The Doric capital at Taranto is of an extremely 
ponderous type, and may well be assigned to the seventh 
century. A Lacedemonian colony under Phalanthus is 
reported to have taken possession of Tarentum about 
700 B.C. 

At Metapontum, at the temple near San Sansoni, 
nothing but foundations remain; the architectural 
character of the other is quite in accordance with the 
orientation date. The city was one of the most ancient 
in South Italy. One column only remains of the temple 
on Cape Colonna near Cotrone, and its character is tnat 
of the fifth century. In the case of this celebrated temple 
we clearly have the dase of a rebuilding on the old lines. 

The foundations of the older |emp 1 e of the Locrians 
near Gerace were discovered under the substructions of 
the later tem^. Its orientation date^ fiio, is quite con¬ 
sistent both with the early Ionic architecture which was 
found, and that of the H^enic colonisation, 683 b.c. 
That of the later temple is also m accordance with the 
architecture of the fifth century. Girgenti was occupied 
^ a Gredc colony ac 582, but a city with so cotntnand- 
fog a site had, no doubt, an earlier foundation; and we 
may fi^t confident that the tfonple of Juno Lacinia, 
though the ptesent structure is Helbnic, was founded by 
the i^er mhabitantf. The remains of the other tetpples 
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city the orientation dates are quite consistent both with 
the architecture and with Hellenic citizenship. Syracuse 
was colonised in 734 ac. The orientation date of the 
“Duomo” temple is eighty years too early for agreement 
with that epoch. The architecture is indepd very rude, 
but perhaps some small variation in the elements of the 
calculation should be made, which would bring it within 
the Hellenic period. The dates of the other two temples 
at Syracuse are extremely probable. The date, 535 B.c., 
assigned to the Temple of Neptune at Poestum, appears 
to he thoroughly suitable to its massive but advanced 
style, and is confirmed by a passage in Herodotus, in 
which, although he does not make any allusion to the 
temple, yet speaks of a Posidonian architect of great 
celcDrity at that very date. The temple of Isis at Pompeii 
is remarkable from there being evidence of a large window 
having been formed in the temenos wall centrally placed 
with regard to the eastern axis of the temple, doubtless 
for the admission of the rising sun and its warning star. 
The window had been filled up with brickwork at some 
subsequent date. The last point touched upon in the paper 
has reference to a group of ten temples of late founda¬ 
tion of most of which the dates are accurately known. 
At nrst these temples seemed to be exceptions to the rules 
which ccmnect the orientation with heliacal stars, but by 
allowing a few more degrees of solar depression than 
what is absolutely necessary for distinct vision, they are 
found to conform in all othcr'rcspects. The explanation 
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of this change seems to l>e that the temple service 
had become more complicated, and more time was 
required by the priests for their preparations. Every 
additional degree of sun depression' would add about 
five minutes for that purpose. The maximum extra^ 
allowance in this group of temples is thirty-five minutes."^ 

F. C. Penrose. 


NATURE AND A CAMERA,^ 

'PHE remarkably favourable reception accorded by 
^ the public and the press to the earlier effort of the 
Messrs. Kearton has naturally tempted them to another 
venture ; and the volume before us shows no falling off 
in the matter of interest and the exquisite execution of 
(he illustrations from its predecessor. Only too fre¬ 
quently authors, having scored one success, are apt to 
think their hold on the public will permit of a very in¬ 
ferior second effort obtaining the same share of patronage 
as the first, and any odd scraps of new information they 
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Fro. i.-*Nightingflle on Neal. (From With N«itur« and ft Citmera.'*) 

may possess are, with the aid ot abundant “ padding ” 
worked up to form a volume of the reauired dimensions. 
The present work displays in an equally marked deg^e 
the freshness and brightness so conspicuous in ** British 
Birds’ Nests and as covering a wider area is calculated 
to attract an even larger circle of readers. One of the 
best tests of a work of this nature is its capability of 
arousing the interest of young persons, and this, from 
practical experience, we find to be the case with the 
volume before us. j 

, Photography in the hands of artists of the capacity 
and perseverance of Mr. Cherry Kearton is undoubtedly 
the only real method of portraying animals in their' 

I Widi Naiur« and a CAm«rA, being the Adventures end Obcervutioas of 
A Fietd^NsUttmlkt end an Ammal Phatograpber. " By R. Kearton, with 
#)icrtosraph% by C. Keariun. Svo. Pp. irvi + 368, illustrated. (London t 
Caj»«ffi34Ca..L*d.,f8p7.) 

NO. 1468. VOl.. 57] 


—- - i- 

native haunts, and more especially birds on their nests ; 
and in truthful .representations of objects of the 
latter class the present ^volume can fear few rivals. No¬ 
thing can be more exquisite than the illustration pf a 
nightingale on her nest, which the publishers have per¬ 
mitted us to reproduce (Fig. i) ; but this is only one 
among many of the same excellence and interest, those of 
the whitethroat and^he chiffehaff being, if possible, even 
moi*e beautiful. T]he only thing we miss in illustrations 
of this nature is colpvi*, which would be of especial 
value in photographs, IBk the upper one on page 253, 
dealing with the protective resemblances of animals to 
their surroundings. Possibly even this want may be 
supplied in the near future. 

But it is by no means the beauty of the illustrations 
alone that calls for commendation in the work ; many of 
the observations in the text claim recognition from all 
interested in the habits of British animals, while some 
have a bearing on considerations of a higher nature. 
For instance, in regard to protective resemblance, Mr. 
Kearton says he is puzzlea by the circumstance that 
while young terns instinctively recognise its value, some 
of their parents apparently do not and others do. This 
is exemplified as follows; “As a rule, Sandwich terns’ 
eggs harmonise closely with their surroundings, and 
even the experienced field naturalist has to exercise a 
great deal of care to avoid treading upon a clutch when 
visiting a breeding station. A friend of mine told me a 
few years back that he had once visited a colony of these 
birds on an island where the natural breeding accommo¬ 
dation wa« so limited that many df them had conveyed 
patches of pebbles on to the grass, and laid their eggs 
thereon. We both recognised this as a wonderful 
instance of the );nowIedge of the value of protective 
coloration ; but I must confess that last summer at the 
Fame Islands my faith in the wisdom of these birds 
received a rude shock when I met with five or six clutches 
of eggs lying most conspicuously on small circular 
patches of broken mussel-shells, the dark blue of which 
mntrasted violently with the golden grey of the sand.” 
From this it would almost seem that the birds are un¬ 
able to distinguish between a mussel-shell and a pebble, 
and that any cluster of small smooth objects looks to 
them cuuatly suitable as a nesting site. 

Although the greater portion of the work is devoted 
to birds in their haunts, the subjects treated of are 
diverse. To the general reader and tourist the chapters 
on the people and birds of St. Kilda will, perhaps, be 
the most interesting; while the sportsman will find 
much to attract him in those on gamekeepers and duck- 
decoying. To the amateur photographer the volume 
will appeal not only as a standard of excellence at which 
to aim as regards his own efforts, but more especially 
from the account given in the final chapter of Mr, 
Kearton’s method of photographing. From this latter it 
will be apparent that the task of portraying'many kinds 
of birds—especially when they inhabit lakes or beetling 
sea-cliffs—in their native haunts, is no easy one, but 
rather one beset with numerous dangers to life and limK 
In the preface the author deprecates the charge of 
foolhardiness, and the results obtained go far to Justify 
the risks necessarily incurred. 

In the chapter on sea-birds and their haunts will be 
found some of the matter most interesting to the ornith¬ 
ologist, and it is here that some of the most successful 
of the photographs occur. As an example, we select, 
partly on account of its small size, the figure of a solitar)^ 
razorbill mountix^ guard over its tug reposing lower down 
on the side of a pmnacle of rock (Fig. a). But for bitmAy 
of detail and execution we may refer to the gulPs neat 
with egg and young, and the group of puffins on 
and aiso to the nest of the mck-headed gull on tlfe 
ibUowing pgge. To dhtain the photograph of gamiefe 
nesting (w the Bass Kqck, Mr. Cherry Kearton rap 
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whidi evoked the fear of even jjift adventurous natives 
of the district. When once thei|||; haunts are gained, 
gannets with young are however, ac^rding to our author, 
very easy birds to photograph, as they will permit the 
observer to walk among them with 4 lo more protest than 
an occasional peck at his legs. Much has of late years 
been written on the destruct(oiMjfy^,hihnan agency of our 
sea-birds ; and it is, thereforoi^^mnterest to note that 
other causes likewise aid to no^mconsiderable extent in 
the diminution of their numbers. ‘‘The mortality among 
sea-birds of all kinds,” writes our author, “ reckoning 
the loss of eggs and young ones, from purely natural 
causes atone, must be very great in the course of a 
season. We saw a great number of young terns lying 
dead everywhere upon these islands, and Watcher 
Darling told us that two years ago very few Arctic or 
com:non terns got away. He picked up several dead 



Fig. 9.—RftxorbiU and Egg. (From “ With Nature and a Camera.’*) 

ones with sand-eels in their bills, and concluded that 
there was no small fry for them, and that the eels, al¬ 
though the natural diet o^ Sandwich terns, were too 
Urge for the young of the smaller species to swallow/’ 
Most of us suppose that the eider is pre-eminent for 
the quantity of down she employs for lining her nest; 
but in this, according to our author, she is beaten by the 
common wild duck. Did space allow, many other ob¬ 
servations of equah interest might be quoted, but for 
these we must rmer the reader tp the work itself, which 
will form a weleotnd Christmas to all, whether young 
or old, iaterested in wild nature. R. L. 


FRIEDRICH 4. T. WINNECKE. 

TT is ttiwap a painful duty to review the life work of 
* Ihoie lirbo have recently passed Away, to estimate 
the position their names will occupy id tne history of a 
Jo survey the grounds on which their repu^ 
But m the of br. Winneem, 
was recorded last week, the task beo^es 
both painliu and difficult *rhirty years ago he occupied 
a prownxkent position among contmemal astronomers, and 
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was intimately connected with the onward growth and 
development pf the science in many important direc¬ 
tions. His enterprise and ability were everywhere ac¬ 
knowledged, and a long career of work and usefulness 
seemed before him. Hut while he was still a com- 
pamtively young man, the state of his health prevented 
him from adding to the reputation he had established, 
and to-day his name is perhaps little more than a memory 
to many, who, interested in newer problems and more 
sensational inquiries, may possibly undervalue the work 
of an older school, which occupied itself mainly in the 
astronomy of position. But wherever a just and com¬ 
prehensive view of astronomy as a whole is taken, 
Winnecke's work will be remembered with gratitude and 
admiration. 

Dr. Winneckc enjoyed the advantage of admirable 
mathematical training under competent teachers. The 
school of Bessel was then in the ascendant, and the 
reputations of Encke and of Argelander were at their 
zenith ; while in the district of Hanover, where VVinnecke 
passed his early years, the memory of HerscheJ was still 
treasured, and helped to give direction to his astronomical 
tastps. He recei^’ed his training in practical astronomy 
mainly at Bonn, under Argelander, where he l>ecame a 
proficient in the use of the heliometer, and with this 
instrument ejected a complete triangulation of the stars^ 
in the Pnfsepe cluster, together with a thorough ex¬ 
amination of the necessary constants of reduction. This 
latter part of the work he prepared himself for publication,, 
but never printed, and it forms a painful commentary on 
his enfeebled energies to remember that this work never 
saw the light till many years after, when Dr. Schur 
proved himself an able and sympathetic coadjutor, and 
arranged the numerical portion of the research for general 
use. In 1858, Winnecke left Bohn for Pulkova, where 
he still interested himself in extra meridional work. The 
fine series of observations of the great comet of i86i- 
which he followed until May 1862, long after it had ceasea 
to be observed in other telescopes, and on which the 
final orbit rests, is a proof of both his energy and his 
observational skill Cometary astronomy always had for 
him great attractions, and besides the periodic comet 
which bears his name, he found several others, receiving 
th«V prize of the Vienna Academy of Sciences for his 
cofttetary disccn^crrcs. At Pulkova, too, he took some 
part ip the geodetic work arranged between Dr. Otto 
Strh^, Argislander, and the late Astronomer Royal, for 
deteimining the difiefences of longitude between places- 
on the great European arc of parallel, and^ in conjunc- 
Colonel Forscb and Captain Zylinski, carried 
through that portion of the scheme which connects Haver- 
ford West lyith Nieuport and Bonn. 

Winnecke also bestowed some attention on the problem 
of the sun’s distance, which forty years ago was a burning 
question. Hansen and Le Verner were contending for 
tne rejection of Encke’s value of the parallax as the out¬ 
come of mathematical investigations based on the lunar 
and planetary theories, and were supported by the result 
of Foucault*s mechanical operations arranged to deter¬ 
mine the velocity of light. Winnecke was among the 
first to perceive the importance of obtaining evidence 
from ind^endent sources, and fully appreciated the 
value of utilising the observations of Mars as a new 
element in the discussion. The result of his investigation 
of the observations'made at the 1S62 opposition was to 
assign to the Solar Parallax a value of n'‘964, confirmed 
by Stone’s result of 3"'93a. 

Afitct leaving Pulkova, Winnecke settled for some years 
in i^risttiHe, where he was an industrious observer of 
eSvnets and vaHable stars. On the conclusion of the 
Franoo*Oennan war, he was . invited to take charge of 
the new observatoiw at StrassbutF* '^he equipment of 
this obieryatoty and the details of its arrangement are 
due to his superintendence, and it certainly ranks among 
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the bwt arranged of continental observatories. While jn 
the position of Director, Winnecke’s health finally broke 
down, and for a great many years he has been unable to 
take any park in the management of the establishment he 
had so admirably fitted and equipped, W. £, P, 


NOTES. 

Thb rhysicQ-Chemical Institute of the University of Leipzig, 
of which Prof, W. Ostwald is director, will be formally opened 
by a ceremony to be held in the large lecture theatre of the 
Institute on January 3. 

Dr. Hugh Gai.t, acting Professor of Forensic Medicine 
and Public Health at Glasgow University, has for some time 
back been engaged in a research upon the starches, which is 
likely to prove of value to the Department of Public Health. 

Mr. John Milne writes that arrangements have been made 
for the establishment of horizontal pendulums, with photographic 
apparatus to record unfelt movements, at Toronto, Harvard, 
Philadelphia, Victoria, B.Cv, New Zealand (two), Batavia, 
Madras, Calcutta, Bombay, Mauritius, the Cape, Argentina, San 
Fernando, and Kew, whilst a number of other stations are under 
consideration. Seismograms have already been received from 
Toronto. At his station on the Isle of Wight, for purposes 
of comparison, Mr. Milne has also two horizontal pendulums 
writing on smoked paper, and very shortly a Darwin bifilar 
pendulum is to be established. To this will be added later a 
von Kebeur-Paschwitz apparatus, with which type of apparatus 
Mr. Milne worked for many years in Japan, 

Dr. CHARRiNhos been appointed to succeed Prof. d’Arsonval 
in the chair of Medicine of the Collie de France, 

A NEW branch of the Kussian Geographical Society has just 
been opened at Tashkend, for Turkestan. 

On December 4 the friends and pupils of Dr, C. Cramer, the 
professor of Urtany at Zurich, celebrated the fortieth anni¬ 
versary of his connection as teacher with the Polytechnic in 
that town. 

Prof. Dr. Willi Ulk has just taken over the editorship of 
the weekly scientific periodical DU Natur^ which was founded 
by Dr. Otto Ule and Dr. Karl Muller, and is now in its forty- 
sixth year of publication. 

We regret to see the announcement of the death of Mr. 
Gardiner G. Hubbard, President of the National Geographic 
Society, Washington. The death is also announced of Dr. 
Campbell Morfit, formerly professor of applied chemistry in the 
University of Maryland, and one of the scientific advisers of 
the United States Government 

A r the close of a lecture delivered by Lieut. Peary in Edin¬ 
burgh on Friday last, under the auspices of the Royal Scottish 
Geographical Society, Dr, J. N. Murray, on behalf of the 
Council of the Society, presented him with the medal of the 
Society in recognition of his work in the Arctic regions. 

A Brooklyn correspondent sends this item of news:— 
* Prof. Langley and Prof. Elfreth Watkins have constructed 
A fiying machine designed to draw a railroad car. This has 
been tested for several days on the Medford branch of the 
Pennsylvania Railroad, near Mount Holly, N.J., and hasdtawn 
the car at the rate of six miles an hour. The machine is actuated 
by a gasoline engine, the power being applied to two propeliers, 
about four feet Idng, which make Soo revolutions per minute. 
It is expected that machines can be constructed on this principle, 
which can draw cars at the usual nulroad speed-'* 
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We learn from Science that Dr, George H, Horn, the eminent 
entomologist, died at Pkilhdelphia on November 25. He was 
one of the Secretaries'of the Philosophical Society, and was 
formerly Correspondii^g Secretary of the Academy of Natural 
Sciences. He had bem until recently professor in the Univer¬ 
sity of Pennsylvania, though his connection with that institu¬ 
tion was chiefly hondStaryii Horn was only fifty-eight years 
of age, and his death, ^Ij^ing those of Cope and Allen, is a 
further severe loss to the of Philadelphia and to science in 
America. 

La Nature announces the death of Prof. A. Joly, director 
of the chemical laboratory of the Ecole normale Sup^rieure, and 
professor in the Paris Faculty of Sciences. Born at P'ontenay- 
sous-Bois in 1846, M. Joly entered the Normal School in 1866. 
When he left this school he became attached to Saint-Clairc 
DevilleVs laboratory, and afterwards was profe.s.sor of physics at 
the lycee Henri IV,, which post he wcupied until he was 
nominated sub-director of the laboratory of th^ Normal School. 
The titular director of the laboratory at that time was M. Debray. 
M. Joly next became instructor (maltre de conf(6rences) in 
chemistry at the Sorbonne, and then professor attached to the 
Faculty of Sciences of Paris. His works refer principally to the 
rare metals (niobium among others) and acids of phosphorus. 

The first ordinary meeting of the Runtgen Society was held 
on December 7, Dr. Gladstone, F.R.S., being in the chair. 
Mr. A. A. Campbell Swinton read a paper on Adjustable 
X-ray Tubes,’* in which various methods were discussed for 
regulating the penetrative and other qualities of X-rays, and for 
compensating the unavoidable and troublesome variations in 
vacuum that are found to occur in practice. The paper was 
illustrated by numerous experiments, and several adjustable 
tubes of Mr. Swinton’s design, embodying the improvements 
and principles enunciated, were shown in operation. 

The ninth Congress of Archaeological Societies was held at 
Burlington House on December I, the Right Hon. Viscount 
Dillon in the chair. The Hon. Secretary reported that the 
Committee had authorised the completion of Mr. Gomme’s 
Index of Papers from 1682, with a view to immediate 
publication. It was reported that a wish had been ex¬ 
pressed to have an index of the archteoiogical articles in certain 
journals and publications, other than the TVansactUns of 
Societies. The Standing Committee had considered the subject, 
and recommended that if anything were done it should be by 
adding a supplement to the Imlex as now published. After 
discussion the question was referred to the Committee with power 
to act, if they found they could do so to advantage and at 
reasonable expense. It was resblved, on the motion of Sir John 
Evans, ICC.B, i That a memorandum be sent to the various 
local Archaological Societies, suggesting the desirability of 
placing themselves in communication with the Ordnance Survey 
officers for their districts so as to promote the record on the 
surveys of the earthworks within their districts, and where pos¬ 
sible to determine their age by excavations.*' Mr. C. Hercules 
Read, the Secretary of the Society of Antiquaries, made a 
statement as to the steps that had been taken by Government in 
response to the request of the Society of Antiquaries for infor¬ 
mation as to what is done in foreign countries for the protection 
of ancient and historical monuments. FuU information hod 
been obtained ^d would shortly be pubUddied in a Blue Book. 
It appears that in no country in Europe is so little protection 
given as In England- Mr. Hope read a draft report on the 
boM mode of ktderiAg the TramaciUns of Societies; this had 
been prepared by the Contffllttee consisriQg of hims^ Mr 
J. H. Round and Mr. Gomme. As it appeared dtat seveial 
Societies were ankiously waiting for the reieonrin^dations* it was 
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agreed that the report should be referred back to the Committee , 
for final consideration! and that as so6n aa complete it should be 
issued to the Societies. The Hon. Secretary reported that a 
National Photographic Record Association had been formed 
under the presidency of Sir J, Benjamin Stone, M.P., who had 
been at the head of the original Warwickshire Survey. He was 
directed to communicate to the Assdciation that ** The Congress 
hears with great satisfaction of the fotmation of a National Photo¬ 
graphic Record Society, and expresses its desire to assist the 
work in any way it can.** 

Mr. W. a. Kn/«HT, writing from Bruton, Somerset, in¬ 
forms us that on November 30, at 10.ao p.m., he was fortunate 
enough to observe there a splendid lunar rainbow. The moon 
was sufficiently near the horizon to give a large arc, and although 
it was scarcely quarter-full, the black clouds looming in the 
north-east made the bow appear quite bright. There appears to 
be no doubt that what Mr. Knight saw was a lunar rainbow and 
not a hglo, for it was opposite the moon. 

Prof. A. KiuoENnACH has sent us the results of seven 
years’ rainfall observations at Basle, deduced from a self- 
recording gauge. Of course the period is very short, and in 
dealing with monthly and annual means the author combines 
the values with those of an ordinary gauge, giving altogether a 
series of thirty-three years. But the principal object of the 
paper is to bring out some interesting details, which cannot 
well be obtained from an ordinary gauge. Among these we 
may mention the frequency and duration of very heavy showers, 
the great majority of which last only about twenty minutes. 
Sixty per cent, of these occur between ih. and yh. p.m., and 
87 per cent, occur between June and September. In the yearly 
range the rainfall probability reaches a maximum in the early 
summer and in the late autumn, while the minima fall in mid* 
summer and in the first months of the year. In the daily range,^ 
the duration of rainfall reaches a maximum between 6h. and^a 
8h, a.m., and falls to a shallow minimum at yh. to 8h. p.m., 
after which it rises uniformly to the maximum again. The 
various phases are shown both in tabular and graphical form. 
Dr. Riggenbach is perhaps best known to English meteorologists 
by the success with which he has prosecuted cloud photography. 

Herr Otto Baschin contributes to the Verhan 4 lungm dtr 
Geseilschaft fUr Efdjkunde m Berlin an account of the fitting 
out and departure of Andr^e’s balloon expedition. The different 
possibilities os to the fate of the explorers are discussed, and the 
conclusion reached that there is as yet no reason to give up 
hope of their return. Under the most favourable circumstances 
the balloon might easily deposit its passengers on a port of 
Northern Siberia, from which it would take months to reach 
the nearest telegraph station. 

The new number of the Mittheilungm vpn F&rsehungs^ 
reisenden nnd CeUkrUn au$ dm deutschen Sehult^bUten con¬ 
tains some items of geographical interest. Dr. F. Stuhlmann 
contributes a peper on the German-Portuguese frontier in East 
Africa, with a new map bf the mouth of the Ravuma. In the 
same reg^ lAsut. Stadlbaur gives a short account of the Turu 
district and its people; whilst First Lieutenant Freiherr von 
Stein describes the Oasa or Lungasi lake, on a tributary of the 
Savaga in the Kameruns. 

DiFFERitiNT thlnds place dtflforent estimates on (hb intellectual 
accompli^ments of the past faalf-cbntuiy. In ordinary conver¬ 
sation die men of the mart wlU point to an Eiffel tower, a 
suspehelon bridge, a continentat exprcM tnim a man-of-war, or 
an AtlahtSe e^le. But in a diiseouTae delivered in 

^mmethom^ of the Jhbilee of the Sheffield SciMtillc School 
of Valh Br^ent Gitltnan reoiarked that perhaiw 

the triumphs of ^ iiitetlect during the last half-oentuiy 
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tMie five contribution! to human knowledge: the eitabluh- 
ment of the principles of evolution; the establishment of the 
principle of the conservation of energy; the development of 
mathematical science and its application to physics, mechanics, 
electricity and astronomy; the development of spectrum analysis 
and the consequent discoveries respeettfig light and electricity; 
and the discovery of the nature and functions of bacteria, and of 
their influence, for weal or woe, upon living organisms. 

As the result of an investigation of the red spectrum of 
aigon, Dr. J. R. Rydberg comes to the conclusion {Astro^ 
physical fourtml^ November) that it belongs to one single 
element, Moret>ver, there seems to him to be no reason to 
doubt that the blue spectrum belongs to the same element, but 
corresponds to a higher temperature. As to the supposed dis¬ 
placement of a great number of the lines of the white spectrum 
towards the red end of the spectrum, it is remarked, * ‘ nothing 
seems to indicate that we have to do with a continuous dis¬ 
placement, but rather with the appearance of new lines on the 
red side of those of the other spectra, with which they ought to 
l>e tlosely related. In such a case it seems most probable that 
the interesting observation of Kder and Valenta depends on a 
change in the relative intensity of two sets of connected lines.*’ 

In the Philosopkkal Magazine for December, Mr. J.* D. 
Hamilton Dickson examines the relation between the electric 
resistance of a metallic wire and the temperature. Although 
it has been demonstrated that platinum is a suitable substance 
for determining temperatures over a very wide range, not much 
different probably from 2000^ C., nevertheless, seeing that each 
platinum thermometer needs at least to have its constant 
specially and carefully determined, not by three, but by a series 
of observations, it cannot be too strongly urged that this work 
^ould in each case accompany the record of results when ex¬ 
pressed in platinum temperatures; and no one will deny that to 
mve these results expressed at once in terms of the normal air- 
thermometer will permanently enhance the value of the work in 
such a manner as to amply recompense the extra labour. With 
the view of helping towards this desirable end, Mr. Dickson 
proposes a formula of the form (R + a)*=/(/ + ^), where /, h 
are constants, and gives reasons for considering it as more repre¬ 
sentative of the connection between temperature and resistance 
than any formula hitherto proposed, and just as simple as any. 

An interesting extension to space of ;; dimensions of Euler’s 
and Meunier's theorems on the curvature of surfaces has been 
given by Signor Luigi Berxolari in the Atti dci Lincei^ vi. 
10, The author proves the following propositions t—Given 
in $n a form of » - i dimensions, the curvature (of Kronecker) 
at any point of any hyperplane section is equal to the curvature 
of the hyperptane section having the same trace on the tangent 
hyperplane at that point divided by the « - ath power of the 
co^e of the angle ^tween the hyperplanes. The curvature of 
the nonnal hyperplane section at O is a maximum when the trace 
of the cutting hyperplane on the tangent hyperplane at O is one 
of the principal sections Sm - 9 of the indicatrix, and the sum of 
the curvatures of any n - i hyperplane normal sections mutually 
at right angles is constant. 

Determinations of the thermal conductivity of ice by 
different observers have hitherto exhibited a remarkable dis¬ 
crepancy of results, the values of this coefficient being, accord¬ 
ing to F. Neumann, ; De la Rive, 0*14; Forbes, 0‘[34 
an^ 0*198, Recording to direction ; and, according to Mittchel, 
tlie centimetre, gramme, minute and degree Centigrade 
bring taken os units, lu the Atti d«i lAneei^ vi. 9, Signor Paolo 
Stiaaeo describes a simple method of determining this coefficient. 
Froth observations on two different kinds of ice, taking two 
different cubes of each, the values obtained are 0*307, 0*309 for 
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v*; one kind, O'JM and 0*313 for the other. A further determSiit- 
tion gives 0*304 for the first kind; hence, generally, k lies be¬ 
tween 0*30 and 0*31* Noticing that certain kinds of ice are 
anlstropic, the i>roperties being different along the vertical and 
.horizontal directions referred to the position when frozen, Signor 
. Straneo, in a subsequent paper, investigates the question as to 
whether the thermal conductivity varies with the direction* In 
homogeneous amorphous ice the values for the vertical and 
horizontal directions were found to be practically equal (0*312 
and 0*308), but homogeneous non-amorphous ice gave for the 
same directions 0*328 and 0*301 respectively in one experiment, 
and 0*325 and 0*308 in another, showing that only ice which is 
not perfectly amorphous presents small differences in the co¬ 
efficient of conductivity in different directions. 

Thr physical aspect of the reversal of the photographic 
image is the subject of a suggestive paper by Captain Abney in 
the /aunxai of the Camera Club. To investigate the matter, a 
series of photo-micrographs of sections of dims which had been 
given known exposures was taken. From these sections it is 
seen that the part of the Alms in which reversal has taken place 
are markedly different at the upper and lower surfaces. Near 
the upper surface the section shows comparjttively fine grains of 
silver, whilst at the bottom surface it shoi^s qoarser grains. At 
the top part of the film, where the light has acted strongly, the 
reversal has taken place. At the bottom the light has not acted 
much more than usual, owing 10 the shielding action of the top 
part. When given areas of the film are examined, the numbers 
of separate silver particles are found to be very much the same 
in both cases, showing that there is a sort of normal number 
per volume which is subject to reduction, and that the main 
difference is in the size of the reducetl particles. In the course 
of a discussion upon the subject of the paper, Dr. Armstrong* 
referring to the sections of the unreversed image, considered 1 
that Captain Abney had shown that to be the case which mu%i 
be the case, and that so long as there was no reversal the 
particles must be practically as large as the bromide particles, , 
and all of the same dimensions. By showing that the particles 
in the reversed image were so very much smaller, Captain Abney 
had contributed in an important degree to the solution of the 
character of the change that took place ; it appeared to him 
that it had been shown that there was in some way a re¬ 
conversion of the surface of the particle into soluble matter— 
that evidence had been (adduced to prove that there must be a 
re-transference of the bromine back into the silver at ^e 
surface, leaving untouched the silver lower down in the particle, 
and consequently that when the fixing solution was applied, 
the particle l^came reduced in size. 

An article of perhaps no little interest to many persons in 
this country, and of some substantial importance to Spanish 
industries, is the so-caHe<l gut from silkworms. This is useful 
for fishing purposes, partly on account of its great tenacity and 
partly owing to its transparent quality, the line attaching the 
hook when in the water not being visible. The manner of 
obtaining this threadlike gut is described in the Journal of the 
Society of Arts as follows After the grub has eaten enough 
mulberry leaves and before it begins to spin, which is during the 
months of May and June, it is thrown into vinegar for several 
hours. The insect is killed, and the substance which the grub, 
if alive, Would have spun into a cocoon, is forcibly drawn out 
dead body into a much thicker and shorter silken threap 
T^ thiifrlt threads (from each grub) are placed for about 
hwlra water^ afier whi^ they are dipped for ten or 

in a Mhtioii of some caustic, for which purpose 
in water is used. This serves to loosen a 
iine out^^el^ which is next removed by the hands while the 
workman h(^ the thread betwe«i his teeth. The silk is thee 
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hung up to dry, care being taken to choose a shady place, as the 
sun has the effect of making them too brittle afterwards. In 
some parts of the country these silk guts are bleached with 
sulphur vapour, which makes them look beautifully glossy and 
snow-white, like spun gloss, while those naturally dried retain 
always a yellowish tint. 

The current number of the Annali d'lgiene SpenxnmleUo 
contains a note by Dr. Casagrandi on a yeast producing a red 
pigment which, in many respects, resembles the one described 
by D^mme some years ago, and isolated by him from a cheese. 
Demme stated that his variety was not endowed with any 
fei mentative properties; that isolated by Casagrandi, on the con¬ 
trary, ferments glucose very readily. This fermentative power 
is not, however, a trustworthy one for establishing differences 
between very similar varieties of bacteria, for, as in other cases 
so in this, Casagrandi has found that Demme’s yeast can be in¬ 
duced to ferment glucose if particular precautions are adopted. 
Both Demme’s and Cisagrandi's specimens are pathogenic to 
guinea-pigs, rabbits and rats, when subcutaneously introduced 
Into these animals ; whilst of much interest is the fact that when 
grown in milk they are both capable of so modifying the character 
of this liquid that dogs and rabbits fed with such milk develop 
diarrhoea, and the same symptoms have been observed in babies 
which had partaken of milk in which this red yeast had been 
growing. This yeast appears to be present in our surroundings, 
and may, therefore, at any time make its presence felt by obtain¬ 
ing access to milk if the latter is left unduly exposed. We 
already have one w*ell-recognised red yeast, the so-called J^osa 
hef€y but Casagrandi does not claim that his variety is anything 
more than an offshoot from the second red yeast, known to us 
as the Saccharomyces ruber discovered by Demme some seven 
years ago, 

No, II, vol, iii., of Spelunca contains, among much other 
cavern-lore, an illustrated account of M. MarteVs explorations 
in the British Isles in 1895. 

In the November number of the Irish Naturalist^ Mr. G. H, 
Kinahan Urges the importance of a careful study of quartz-rocks, 
when not metamorphosed, with a view to the recognition of 
structures that may prpve some of them to be of organic origin, 
like the modern sinter produced by the algte of hot springs. 

Mr, W. Jerome Harrison has reprinted, from the 
Glacialists' Magazine^ “ A Bibliography of Norfolk Glaciology,” 
on the lines of his similar work on the Midlands. Over four 
hundred papers are catalogued, in approximate order of publi¬ 
cation, and short abstracts of the most important are given. 
There is also a list of the Geological Survey maps, atid an 
author-index. A reproduction of a photograph of one of the 
great chalk-masses in the drift of Kunton forms a frontispiece to 
this useful reprint. 

To commemorate the incorporation of the University College 
of Sheffield, a number of scientific papers by members of the 
College have been brought together and primed in a volume for 
private distribution. The subjects of phyrical papers included 
in the volume are ;--rThe influence of carbon on kon, by Prrtf. 
J. O. Arnold; the preparation of puce iron by electrolysis* by 
Prof. W. M. Hicks* F.R.S., and Mr, L* T, O'Shea; vpetex 
aggregates with gyrosUtic quality, by Profi Hicks; functions 
coimected with tesseral humooics, by Prof. A. H. Leahy ; super¬ 
heated steaip-eh^e trials, % Prof. W. Ripper; the amount of 
carbonic enkj^^e in the Mmos^re, by Prof. W. Cafteton 
WBlinsns ; an^ oqntribiifticms to the knowl^e of the tirtlaable 
series, Br, O^rge Yoni^- In liiolog^ science th^re iwn 
papers on the comm^ve ihtetleetttid’va^e of the 
pokerior cerebral tobes^ W tHapham t the deveic^pn^t 

of the ovipositor In Porlplan^a orUntalh^ by of. A. Dehny I 
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the preparation of marine aninoals and plants as transparent 
lantern slides, by Prof* II. C. Sorby, F.R.S, ; and the shape and 
position of the pancreas and the adjoining viscera, by Prof. C, 
Addison. The editing committee state that the volume ** is pre¬ 
sented as an earnest that the new College may in the future he 
distinguished, not only for the number of Students it has trained, 
but also as a place for the advancement of knowledge.” We 
accept the token, and from its character we are sure that the 
University College of Sheffield will not be behind in valuable 
contributions to science. 

The number of cuprous salts at present known is very small 
in comparison with the large number cf stable cupric salts 
that can exist. The isolation of cuprous sulphate, in particular, 
has not yet been effected. In the current number of the Comptes 
remfus of the Paris Academy of Sciences there is an interesting 
account, by M. A. Joannis, of some attempts to isolate this salt, 
which, although unsuccessful, tend to prove that cuprous sulphate 
can bo formed under certain conditions. Finely divided metallic 
copi>er digested with a solution of cupric sulphate, as is well 
known, undergoes no change. If, however, carbon monoxide 
is led in, a slow absorption takes place, the copper dissolving, 
and the solution becoming decolorised. These facts can be 
accounted for by assuming that cuprous sulphate is formed 
which combines with the carbon monoxide to form a compound 
analogous to that obtained from cuprous chloride. The decom* 
position of this solution when the gas is removed by the mercury 
pump is somewhat remarkable, for as soon as the pressure is 
reduced to about 2 mm. a pellicle o( nietallic copper forms 
on the surface, and the solution becomes blue, the reaction 
between cupric sulphate, copper, and carbonic oxide being in 
fact a reversible one and a function of the pressure of the gas. 

From the December /cental of the Chemical Society, we 
derive the following particulars of a paper on the production of 
sugars in beetroot, by Friedrich StrohmerThe opinion 
expressed thirty years ago by H. Schacht, that the quality of 
beetroots depends on the numl^er of developed leaves and the 
length of life of the plant, is now shown to be free from objec¬ 
tions. Sugar is produced in the leaves, either directly as reducing 
sugar, or from starch or other carbohydrate, and migrates 
through the leaf stems to the root. The production of sugar 
depends on the amount of light, and the form and position of 
the leaves arc of importance. When the sunlight passed through 
white or yellow glass, leaf production was vigorous, but with 
blue or red glass feeble ; and the weight of roots under the 
influence of yellow light was nearly twice as great as when blue 
and red light were employed. The percentage of sugar under 
the different conditions was 7 •4-8*1 with yellow, 6'4-7 *4 with 
red, and 8'o-8‘4 with blue light. For producing total organic 
substance in beetroot, rays of medium wave-length are the most 
favourable, but for converting the products of assimilation into 
sugar, the settled chemical rays seem to have a prominent rdie. 
The results of field experiments showed that sugar production 
begins at an early stage in the leaves, but is greatest from the 
beginning of August to the middle of September. Under 
favourable conditions, there may be a not inconsiderable 
accumulation of sugar even later. From the beginning of July, 
the turn of the percentages of water hnd sugar in the roots is 
constant. Thia» and the flKt that the percentage of sugar in the 
roots iticrfastts until th^ leaves die, indicates that the sugar, 
once stored in the roots, remains there, tt U only when the 
roots are taknn put of the soil and the leaves cut off, that the 
sugar be^ns to be used up in malnt^ing the life of the plant 
and in prepmtion for aecond year's growth. 

addldoAe to the ZoolOgUial Society’s Gardens during the j 
iw^^iii^ude a^^ Oeeldt /wWfi) from Pam, ^ * 
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sented by Mr. William Wethered ; an Arctic Fox ( Canis lago~ 

f Hj) from the Arctic Regions, presented by Mr. H. Fi, Wood ; 

Bbminican’s Gat {Fe}$s dommicancrum)^ two White-legged 
falconets {Murohurax melanolencHs)^ ill White-browed Laugli- 
ing Thrush {Dryottastes sannoi)^ a Collared J ay Thrush ( Gar- 
rulax picdcaiiis) from the province of Foochoo, China, presented 
by Messrs. C. B. Rickett and J. De la Tpuche ; four Burrowing 
Owls [Spe&iyto cunkuhria) from Aigenlikia, presented by Miss 
Sandys Lumsdaine; a Common Chameleon (Chanurkon vt$k 
gnrts) from North Africa, presented by Miss M. L. Peake ; a 
Gulden Eagle {Aptka cArysfPJus) from Newfoundland, two 
Black-necked Swans (Cy^nus ni^Hco/Zis, 6 9 ) from Antarctic 
America, purchased; a Crested Porcupine (£fyyZnx enstaia)^ 
born in the Gardens. ^ 


OUR ASTRONOMICAL COLUMN 

Oppositions ok Two Minor Planets.— -The minor planet 
Ceres will be in opposition to the sim on the 25th or this 
month. (For elements and coordinates see pages 2 and 3 of 
Appendix to Nautical Almanac 1897.) Although Ceres is the 
largest of the asteroids, it is interesting as having to giv<i; pre¬ 
cedence to Vesta for brightness; the stellar magnitude at 
this opposition will be 7‘i. Ceres is now describing a retro¬ 
grade path on the borders of Auriga and Gemini, near t 
\ Oeminorum, and ta^^Jherefore a consi<lerable altitude. 

There is also an Opposition, on the 26th inst., of one of the 
fainter and less wtfll-known minor planets, viz. Gerda, the 
elements and coordinates for which, as gi\*en by M. A. Iwanow, 
of Pulkova, will be found in AsZk Nack.^ 3458 - At the time of 
I opposition the asteroid will be near to v Geminorum. 

The Total Soi.ar Eclipse ok 1900 —Prevision is always 
a desirable attribute, and to an astronomer it is essential. We 
are reminded of this by an account given by Prof. Frank H. 
Bigelow, in the MontZtly Weather of the probable 

meteorological conditions along the oath of the total eclipse of 
I the sun, in the United States, on May 28, 1^00. Beginning 
■ with May 15, of this year, and continuing until June 15, so as 
to include May 28 centrally, meteorological observations were 
made at sixty-six stations distributed uniformly over the portions 
of the Slates of Virginia, North Carolina, South Carolina, 
Georgia, Alabama, Mississippi, and Louisiana, crossed by tlie 
eclipse track. Observations were made of the general state of 
the sky at 8 a.m., 8,30 a.m. and 9 a.m., and aUo of the state 
of the sky near the sun. The results show that the conditions 
in the interior of Gcorda and Alal>ama were better than in 
North Carolina, South Carolina, or Louisiana. Apparently it 
woukl be safer to esiabUsb eclipse stations in central Georgia or 
Alabama, upon the southern end of the Appalachian mountains, 
where the track crosses the elevated areas, than nearer the 
coast-line in either direction, north-eastward towards the Atlantic 
coast or south-westward towards the Gulf coast. 

It is intended to repeat the observations during the years 
t8^S and 1899, so as to obtain as good information as possible 
with regard to suitable eclipse stations for the year 1900. 

Corrected Position of the MooN,-*It will be re¬ 
membered that the Pleiades have been quite recently occulted 
twice 1^ the moon, once in July and again in October. These 
occultations were specially observed at Lyons, and in No. 22 
Compus rtmZwst voL exxv,, M. Lagrula shows that in a series 
of occultations of stars by the moon, observed at epochs 
sufficiently neaf together, it can be supposed that the correc¬ 
tions to apply to the tables of our satellite vary proportionally 
with the times. It is then possible from these to combine the 
equations of condition su|^Ued by the different phenomena 
oblerved. Xhua we can omain with great precision the semi- 
diameter and the coordinates of the moon at the mean e(K>ch, 
and even in certain cases her parallax. The two impwtant 
occultations diaeussed are those which took place on July 23 
and October 13, i8w. The respUi are given in the following 
tabic, where D and ir represents the eensj-diametcr and the 
pawaR of th< tnooo at her mean distance; Ax and Aft the 
con^^tlOAS in R. A. add decUnatioh, which ought to be applied 
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to the coordinates io Hansen's tables, corrected from New* 
comb's numbers* ^ #' 

D w Aa Ad Obfi. 


f^i Mean 
Tline 
d. h. 


July 33 13 9 
13 14 5 


15 3»'87+o'i4 
»5 39'8«sho'34 


indeterminate + o*3o;^*oi.-o‘i±o‘a 36 
57' 3 ''’fl±i'''o + o*3i±o'oa,+o’5±o‘4 «$ 


A Nbw F’oem of Mirkor for a Reflecting Telescope. 
—During the dedicatidn exercises held in connection with the 
Yeiites Obiervatoiy/Dr. C. L* Poor advocated and exhibited a 
re6ecting telescope in which the mirror is a portion of a para> 
boloid of revolution cut from the surface near the extremity of 
the latu^ rectum. The reflected rdys then beinjt at right angles 
to the incident rays, no dome would be rec^uired mr such a 
telescope, and there would be no secondary mirror. This form 
^t>f telescope was, however, recommended by Prof. Pickering 
^nUjpre than sixteen years ago (Nature, 1881, August 25); more* 
wer, Prof. SchaeMrle shows in the Astronotntral /ourtml. No. 
;^|9, the inefficiency of such an instrument, from the following 
considerations. Let L denote the distance from the focus to the 
centre of the mirror, which is evidentlj^ inclined about 45“ to the 
line of sight. If D denotes the minimum diameter of this 
elliptical mirror, the maximum diameter must be D sec. 45** if a 
circular cone of rays is to be used. The linear distance from 
the focus to the nearest and most distant points of the mirror 
will ihen be approximately— 

Least distance n L - 4 D sec 45^ 

Greatest distance L + 4 ^ sec 45". 

If we assume the greatest dis^pMice divided by the 

least distance becomes i''22. 

This quantity is approximately the bluiring fader for the 
given ratio of focal length to aperture for this form of instru* 
ment. For a star which is only 5' from the optical axis of the 
telescope, and in a place containing the longer axis of the 
mirror, the imi^e will, therefore, be a line no less than or 
more than a minute of arc. 

Exactly at the focal point this star image will be a point, but 
for all other positions of the image the definiiion will be 
unworkable. 


RECENT RESEARCHES ON TERRESTRIAL 
MAGNETISM,^ 

'T'HE science of terrestrial magnetism has on one previous 
^ occasion formed the topic of a Rede Lecture. Twenty- 
five years ago Sir E. Sabine delivered a discourse on this subject, 
with which his name will always be honourably connected. 
The length of time which has elapsed may perhaps justify a 
return to the same theme, though it must be admitted that now, 
as then, the study of the magnetic properties of the earth is 
in an early stage of development. It is true that considerable 
advances haye been made in the theory of the nature of 
magnetism itself, and of its connection with electricity; but 
when we attempt to apply theory to explain the actual con¬ 
dition of the earth p^ress is at once checked by difficulties, 
many of which have hitherto proved insuperable. Wc have no 
real Knowledge of why the earth is a ma^et, no real knowledge 
as to why its magnetic state is continually changing, and thus 
we are compelled to spend long periods of time in collecting 
facts, which, though their number and complication oppress \u, 
are still insufficient to answer some of the simplest questions 
that an inquirer, approaching the subject for the flrst tinie, 
would be sure to ask. Terrestrial magnetism is in this respect 
in the same s^e as that occupied by astronomy during the 
centuries in which the data were accumulated on which ifej^t 
and Newton worked. We have a certain grasp of the facts, rat 
have not yet found the thread of theory wnich binds them 
together. 

And in one respect the magnetlcian is leas favourably 
situated than was the astronomer. The rapid repetition df 
the principal astronomical events made it comparatively eaav 
to discover the laws which those events obey; but, 
some magnetic phenomena run through their courses in a 
a year, or a short period of years, the greatest change of afi, 
that which causes the magnet to point now to the east and now 

1 Xb« ** R«d« LMtuT« " dalinrad In tfa« Sonata Hnu«4, Cambridcti OB 
Jofto 9, by Prof. A. W. Kttekor, F.R.S. ^ 
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to the west of the geographical north, has studied for three 
hundred years and is still unfinished. It is a secular variation^ 
of which the period, if definite period there be, must be 
measured by ages, and centuries may yet elapse before the first 
cycle which man has watched will be complete. 

In spite of these difficulties attempts are continually being 
made to draw from the facts at our disposal some more definite 
information as to the causes of terrestrial magnetism ; to foretell 
the future from the present ; to trace the connwtion between 
the magnetic state of the earth and the constitution of the sun 
or of ine earth itself; and I propose, therefore, to bring before 
you some of the theories and speculations which are now 
attracting the attention of those who take special interest in 
this science. 

The fundamental fact, or rather series of facts, from which 
we have to begin our investigation is a knowledge of the 
magnetic state of the surface of the earth. To determine this, 
observations have for many years past been made at many 
different places, at sea and on land. The general result is a 
matter of common knowledge. The compass needle j>oints ap¬ 
proximately north and south, and dips from the horizontal 
towards the magnetic poles of the earth. 

The first and simplest hypothesis that will serve a$ a rough 
approximate explanation of these facts, is that the earth itself 
is uniformly magnetised, or that there is at the centre of the 
earth a small but very powerful magnet by which the compass 
and the dipping needle are controlled. 

If this suggestion were adequate, we should be compelled to 
assume that the axis of the magnet was inclined to the axis of 
the earth, for the magnetic and geographical poles do not 
coincide. It would further follow that at the magnetic poles, 
where the dipping needle is vertical, the magnetic force, which 
determines tne position of the needle, would be of maximum 
intensity. 

Bui here the simple hypothesis breaks down. The distribu¬ 
tion of terrestrial magnetisin is more complex than that which 
can be thus explained. It is true that there are two magnetic 
poles, but the directive force is not greatest where the needle is 
vertical. ^ On the contrary there are in each hemisphere two 
other points, generally called magnetic foci, at which the force 
is a maximum. 

It i$ thus evident that the magnetic system of the earth might 
be better represented by supposing that there are within it two 
magnets inclined both to each oUier and to-the geographical 
axis, that the foci indicate the directions of these axes, and that 
the magnetic pole or pt>int where the needle stands veriical is 
determined by their joint action. Mr. H. Wilde attempted to 
imitate the m^etic state of the earth by the aid of a duplex 
arrangement of this kind, but even this was insufficient. He 
was compelled to suraleincnt it by covering with thin sheets of 
iron those portions of the globe which correspond to the oceans, 
and with tWs modification he succeeded in making a capital 
magnetic model of the earth. . 

For the moment, however, I will not follow up the line of 
inquiry thus sugwsted, but will only draw attention to the fact 
that, in spite of all these complications, mathematical analysis 
supplies us with the means 0/ answering certain questions as to 
the magnetic constitution of the earth, without the aid of a clear 
mental picture of the causes to which that magnetic state is due. 
Whether there be one or more independent magnetic systems 
within the globe, whether some portions are more magnetic 
than others, arc points upon which at present we have but little 
information, but there are a few facts from which we can argue 
with the knowledge that the foundations of our investigatton 
are secure. 

Magnetic forces can be produced only by magnetised matter, 
or by electric currents, and these may either exist within the 
globe or be extern^ to its surface. Some of the currents, how. 
ever, may be both internal and external in the sense that their cir¬ 
cuits pass partly through the rocks and partly through the air, and 
that at certain points they traverse the snrmoe from earth to air 
or from air to earth. Thas the first important question with which 
the investigetor is confronted is : Are the forces which act upon 
the compass produced within or without the globe ? and, if the 
magnetic forces arc in ran due to electric currents, are alt these 
currents wholly interoal or wholly external, or do some of them 
flow in pert within and in part without the earth? 

With regard to dm lint inqoiiy, the great mathematician 
Gauss frtiii&hcd os ^th a meth^ by which, if our knowledge 
of the magnetic state of the sur^ of the earth is su^cie^y 
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accurate and extensive^ we can determine the relative propor¬ 
tions of those }'Mirts of the force which are due to causes wholly 
external or internal respectively. It is only lately that a further 
attempt has been made to discover whether, in addition to these, 
currents from earth to air and from air to earth also exist. The 
credit of this attempt is due to Dt. A. Schmidt, who, taking the 
most recent and the most accurate facts at his disposal, deduced 
from them the conclusion that about one-fortieth part of the 
magnetic force is due to causes wholly external to the earth, and 
that a slightly larger fraction is produced by vertical currents ; 
the origin of the remaining thirty-eight fortieths being traced to 
interoiu causes only. 

And now it becomes n^essary to say a few words as to the 
method by which the verti^l carlh-air currents be detected. 
If we could perform the impossible operation of severing the 
north pole of a magnet from the remainder without immediately 
producing poles of the opposite kind in the broken fragments, 
the isolated pole thu.s manufactured would be urged northwards 
by the ms^etic forces which are in play near the surface of the 
earth. If therefore a traveller were to carry such a pole with 
him, he would be assisted when going northwards, retarded 
when returning to the south. If the tour ended at the starting' 
point, the advantage gained when moving in one direction 
would in general be exactly compensated liy the disadvantage of 
being corn pelted to oppose the magnetic forces during the 
remainder of the journey. 

To this rule there is one exception. If the migrations of the 
magnetic pole carried it round an electrical current, so that its 
course pa^d through the circuit in which the current flows, as 
a thread might pass through a ring, and if the route Anally led 
back to the starting-point without again passing through the cir¬ 
cuit of the current, tne exact e<juilimium of loss and gain would 
be destroyed, and when the journey was over the wandering 
pole would cither have added to or drawn upon any store of 
energy which it might at first have possessed. 

whether the result would be a loss or a gain would depend 
upon the direction in which the journey was performed relatively 
to the direction of the current. On this point it is unnecessaiy 
to dwell. SufBce it to say that if the amount of the loss or gain 
experienced by a given pole is known, the magnitude and 
direction of the current, whose circuit had been traversed, can 
be calculated. The result would not be affected by whether the 
current flowed from all parts of the district which the path of 
the pole had encircled, or was confined to a few points only ; 
the total flow would be registered without reference to how it 
was distributed. If some of the currents flowed in opposite 
directions the excess of one set over the other would be 
measured. 

If now a current passes at a certain point from earth to air 
it must return from air to earth elsewhere, completing the circuit 
through the soil. The course of the unburiect portion may be 
regarded as an aerial arch, and from what has been said it will 
be evident that if a mo^etic pole were carried round a leg of 
this arch the circuit of the current would be pierced, and the 
total upward or downward flow would be determined. The 
experiment, as thus described, is impossible, but, by an appro¬ 
priate method, we can determine the force which would be 
exerted at anv point on the detached north pole of a magnet of 
given strenm, and, if this be known for a sufficient number of 
points on the ^th, we can calculate what the result would be 
if the imaginary conditions of the journey could be realised. 

The calculations of Dr. Schmidt as to the existence of earth- 
air currents were based upon this principle, and were applied to 
the earth as a whole. Their general accuracy has been con¬ 
firmed by Dr. Bauer, who supposed the hypothetical isolated 
magnetic pole to be carried along lines of latitude right round the 
earth. If, for instance, the journey were made along latitude 
Sli*i beginning and ending at London, ^e resulting work would 
show the totM amount of the currents which traverse the 
northern portions ,of the Northern hemisphere between that 
latitude and the geographical pole. If the same operation were 
repeated, sny oniaUtime 45*. a similar result would be obtained, 
and the difterence between the two would giye the average flow 
of the cunrehts which traverse the surface of the earth between 
these two latitudes* 

Of course, it must be remembered that by such a calculation 
we can csp|y airiye at a mean re^lt. If, for instance, we had 
proved that between these latitude there was, qn the whole, an 
upwud carren^, it would 1^ no means follow^ thgt at all points 

the wait , sttrihee included between the selected boundades 
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the currents were flowing from below to above. The meaning 
of the result would be that, within the region considered, the 
upward were stronger than the downward currents, and that, if 
the excess were uniformly distributed pver the whole of the 
surface to which the calculation applied, an average current of 
such and such a magnitude would he pit^uced. 

Turning from the method of detecting the vertical currents to 
the question as to whether they exists apart from the 

calculations of Schmidt and Bauet, soflie experimental and 
theoretical reasons which support on affirmative answer. We 
know that earth currents traverse the soil beneath us. The 
Aurora is evidence of electrical discharge in the atmosphere. It 
is conceivable that there are cross connections between these 
two systems. Again, if the immediate surroundings of the 
earth are electrically conducting, the mere rotation of the huge 
magnetic mass of the earth itself would cause the production of' 
currents which at some points would flow out of, and at others 
would flow into the surflu;c. The late Prof. Herts calculated 
the forms of the paths of such currents for the case of a uni¬ 
formly magnetised sphere rotating about its magnetic axis, and, 
though the fact that the magnetism of the earth is irregularly 
distributed forbids us to apply his calculation directly to the 
globe, yet the principle holds good, though the distribution of 
the currents would be more complex. Dr. Bauer has deduced 
from the calculations already 
referred to the average direction 
of flow between different lati¬ 
tudes. 

The result is shown in Fig. i. 

The directions and magnitudes 
of the supposed vertical currents 
are indicated by arrows, and 
points at which there are no 
such currents occur at lat. 43'’ N. 
and 40*" S. 

Up to this point, therefore, 
the argument seems all in favour 
of the actual existence of cur¬ 
rents from earth to air, but the 
results of calculations such as 
these must be accepted with very 
great caution. Our knowledge 
of the magnetic state of the 
earth is very imperfect; we know 
but little of the oceans as com¬ 
pared with the land, and of the 
land but little of the less civi¬ 
lised regions. Whatever be the 
lines of latitude chosen they 
must pass over sea, or desert, or 
both; and if the assumptions made as to the magnetic con- 
diions of these regions are incorrect, it may be that the results 
are due not to the physical existence of fl\e currents, but to the 
inaccuracy of the data to which the formuke were applied. 

It therefore becomes important to check such large scale 
calcuktions by others which depend only on the comparatively 
small areas which have been minutely studied. 

In 189$, Dr. Carlheim-Gyllenskiold applied the test for the 
existence of vertical currents to Sweden, for which comparatively 
numerous observations could be utilised. The conclusion at 
which he arrived was that there was no evidence for the existence 
of the currents, except in those parts of the country where 
the data werq so untrustworthy as to make any conclusion 
valueless. 

In 1896 similar calculations were made for this country. Dr. 
Thorpe and I have recently completed a magnetic survey of the 
United Kingdom which is, 1 beueve, the most complete of any 
which has lutherto been made of an equally large area. All our 
obMrvations were made within a few years, and, therefore, the 
corrections for secular change were comparatively unimportant. 

The survey was divided into two parts, in one of which we 
depicted the miypaetic state of the kingdom in 1886 ; while the 
other pact was ^voted to a simitar investigation for the epoch 
1891. . We were thus able to compare the results obtomed at 
two periods, separated by a few years only, and by their con¬ 
cordance or disagreement to judge <» the value of our conclusions. 
As these appear to be of some iii^rtance with regard to the 
queidion we axe now discussing, I havjs recently repeated the 
cakmlhdoni in a somewhat different way, and have determi^ 
the average value of the currents flowing through all the districts 
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in the United Kinj^dom which are Iraunded by lines of latitude j north, in the west and south, while in the midlands and the 
and longitude corresponding' to whole degrees. i east the general tendency is from above to below. 

Thus, if starting on the meridian of Greenwich a traveller i But in spite of this apparent agreement, 1 am very doubtful 
were to go due north ^m lal. 51“ to 52“, that is from mid- 1 whether these conclusions can Ijc trusted. In the first place the 
Sussex to the nprth of Hertfordshire, then were to go due west ; currents are very minute. The whole flow of electricity passing 
until long, 1” W. was reached near Buckingham, thence due ' through an srea of 2800 square miles is less than that con- 
south along long, i®, until when near Petersfield he turned cent rated by Prof. Moissan in a few square inches within an 
homewards due east along lat. 51®, his route would include an electric furnace. The forces to be measured arc so small that 
area of, in round numbers, 2800 square miles, or of about 7000 ! they must be seriously aflected by the inevitable errors of 
square kil^etres. In each such circuit the average current observation and reduction, 

expressed in hundredths of an ampere per square kilometre has Again, the observations which were made at nearly900places 
been determined, and the results are shown on maps both for scattered all over the kingdom, are affected by local disturb- 
1886 and for 1891. ances, due to quite other causes than those we are now discussing, 

These maps are givjen in Fig. 2, A and it. The numbers ; and the magnetic state of the whole area, such os it would be if 
indicate the average flow in hundredths of an ampere per square | these disturbances were removed, can only be deduced by an 




Fig. a, a. 


kilometre. The figures arc underlined where the flow of the 
current is from above to below. In other cases the direction is 
upwards. 

Fig. 2, A, shows the result for January i, 1886, deduced from 
the 200 stations which were then available. In Fig, 2, b, all 
the facts obtained in the two surveys are worked up to a final 
result for the date Januar}' i, 1891. 

If we compare the two maps thus obtained from the two 
surveys, the conclusions arrived at are, in some respects, not 
very different. In both the larger currents occur near the 
boundaries of the land area to which the obeer^'aiions were 
necessarily confined. If the maps are to be trusted, the 
largest currents exist in the extreme north of Scotland, in the 
east of England, and in the far west of Ireland. It i$ aUo in 
favour of the trustworthiness of the resulu that in both cates 
the upward currents occur in the same parts of the kingdom. 
The figures Indicate that the currents flow upwards in the far 
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elaborate of averaging the results obtained at difierent 
places. This process of taking means is least accurate near 
boundyies of the survey, and thus the larger currents which 
arc indicated near the shores of our islands have probably no 
real physical existence, but are due only to the relative un¬ 
certainty of our knowledge of the magnetic slate of the par- 
ticul^ localities in which they appear to flow. From this point 
of view, therefore, it appeus to , be unsafe to trust to any 
particular figure, and that a better result will be obtained if w« 
deal with larger areas and content ounelves with taking 
mean of all the currents which appear to flow within them 
through the surface of (he earth. , 

Addling this plan, the general conclusions to be drawn from 
the two maps are very nearly identical If for the moment We 
neglect the qaesUon as to whether the * currents are flow^ ,WP 
or down, their avengemagnitodein any conuderablearea i?the 
United Kingdom is about five-hundredths of an ampere pbr 
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square kilometre. If, however, we take account, as we are bound 
to do, of the difference of direction, treating those which flow 
upwards as positive and (hose which flow down as negative, 
the result would show that the mean current in the United 
Kingdom is about five*thousandths of an ampere per 8qu»rc 
kilometre. Of course, if we deal with considerable but smaller 
areas, the precise value obtained depends upon the district 
chosen, but this does not affect the conclusion to any important 
extent. Thus, for the reason I have already given, it is prob¬ 
able that our knowledge of the magnetic stale of the central 
districts is better than our information as to the borders, and if 
we confine ourselves to the centre of the kingdom, we find that 
the average current U downwards in both cases, and that in 
1886 it was apparently a little larger, and in 1891 a little less 
than one-hundredth of an ampere per square kilometre. 

Even these concordant conclusions are rendered more doubt¬ 
ful if the two completely independent sets of results obtained 
by means of the two surveys for 1886 to 1891, respectively, are 
reduced to the same date. It is true that the magnitudes of the 
calculated currents are larger than those shown in the nmp 
given above, but on the whole they arc so opjKJsed in direction 
that the comparison compels us to reject the hypothesis of their 
physical reality. 

1 therefore feel justified in asserting that no evidence that can 
be relied upon points to the existence of any flow of electric 
currents through the surface of the British Isles, whether from 
below to above or from above to below. The quantities are so 
minute that if they existed they could barely be measured, and 
the results are too discordant to command assent. 

Since the survejr of the United Kingdom was completed, my 
friend Dr. Van Rnckevorsel has made a minute magnetic survey 
of Holland. In the case of so small a district it Is mOre difficult 
to eliminate the effects of local disturbances than when the area 
to be dealt with is larger, and thus I doubt whether conclusions 
as to the flow of electrical currents drawn from Hollaml alone 
could be regarded as trustworthy. Taking them, however, for 
what they are worth, they indicate an upward current of about 
one-tenth of an ampere per sejuare kilometre for that piintry. 
All these quantities are less than the currents which Dr. 
Schmidt’s calculations demand. In the neighbourhood of the 
United Kingdom the flow should, according to his calculations, 
he upwards and the magnitude about fifteen-hundredths of an 
ampere per square kilometre. This is approached by the 
flow in Holland, but is from ten to wenty times greater 
than the average obtained over large areas in the United 
Kingdom. ’ 

So far, then, the question as to whether such currents really 
exist appears to be aoubiful. The calculations of Schmidt and 
Biuer lead to the conclusion that when the world as a whole 
is investigated the answ’er U affirmative, but all the more 
accurate investigations which have hitherto been made in snaall 
areas combine to prove cither that the currents do not exist, or 
that they are less than Dr, Schmidt’s theory demands. This 
fact, taken by itself, is not conclusive, as Sweden, the United 
Kingdom, and Holland are all in the west of Europe, and it 
might well be that this happened to be a district in which the 
currents were exceptionally small; but, on the other hand, 
the doubt thus raised is formidable. Dr. von Besold has 
recently stated to the Berlin Academy that Dr. Schmidt himself 
must now be add^ to the list of doubters : and von Beiold 
confirms this caution by figures which lead him to the conclusion 
that in all probability the results obtained from calculations which 
embrace tne whole globe are due rather to the want of accuracy 
of out knowledge than of the physical rcaUt;y of currents from 
earth to air. I should myseff be son7 to pronounce a final 
opinion, but I must confess that 1 seriously doubt whether the 
horisontal magnetic force has hecti d«^rmined with adequate 
accuracy iU a sufficient number of places in the vast re^ons 
which are covered with the sea to enable us to draw any final 
conclusion from veas which include them, and I certainly con¬ 
sider that the baUhee of evidence is at pesent opposed to the 
physical r^Uty of the currents. Before we can accept the 
opposite propostdon some evidence most be produced baWd on 
surveys rte complete as those of England and Holland. Before 
long we sbidl probably have full information as to France and 
Maryl^t^^ Wnd it is possible that one or other of these may 
ftiThi^ sufficient to outweigh the negative. 

htthwtol^eeA obtained. 
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A SIVEDI^H EXPEDITION TO 

THE ARCTIC REGIONS. 

A YEAR since, Dr. A. G. Nathorst, of Stockholm, read a 
paper Iwfore the Swedish Society for Anthropology and 
Geology, entitled ** Aterblick p& Polarforskningens nUrvarende 
SiaUnlng samt Forslag till en Svensk Polarexpedition ” (a re¬ 
view of the present position of Polar investigation, with a 
project for a Swedish Polar expedition), which has since been 
published in Tmer (Argdng 1S96, Heft 4, pp. 267-286), the 
journ.il of the Society. At the time of reading the paper, 
there seemed but little probability of a near realisation of the 
projected scheme ; but, during the present year, the King 
of Sweden and certain wealthy merchants of Stockholm and 
Gothenburg have generously come forward and provided the 
funds necessary for carrying it out, and Dr. Nathorst, who will 
act as the scientific leader of the expedition, is now engaged in 
preparations for a start next year (1898). 

As the result of Nansen’s voyage, Dr. Nathorst thinks that 
there is but little probability of the discovery of fresh land areas 
in the vicinity of tne Pole, and that the aim of future ex{>editions 
to the Arctic regions should be a thorough scientific investiga¬ 
tion of those lands, of which at present but little is known 
beyond the fact of their existence. Under this head may be 
mentioned the west coast of Ellesmere Land and Grinnell Land 
and the neighbouring islands ; also the shores of Jones Sound, 
in Arctic America. Further, large tracts of the north-eastern 
and north-western coasts of Greenland remain to be examined, 
in spite of the admirable work of the Danish, Austrian, and 
other exploring expeditions. But it is with Spitsbergen and 
the region east of it that previous Polar explorations on the part 
of Sweden have been most closely connected ; and though no 
fewer than twelve different Swedish expeditions, led by such 
men as Torell, Nordenskibld, Nathorst, de Geer, and others, 
have visited this region since 1858, and that it has been the 
field of work for expeditions from other countries as well, the 
most recent being that under Sir Martin Conway in 1896, it 
yet offers, in Nathorst’s opinion, a rich harvest for scientific 
investigation. 

The west coast of Sjiitsbergen is now fairly well known, but 
owing to the ice coming from the east and blockading the eastern 
coasts of the island, nothing has as as yet been ascertained of 
their geological structure. The same obstacle has also prevented 
observations on Stans Foreland (Edge Island), Barcnt/ Land, 
North Pvast Land, Kung Karls Land, and Ny Island ; but it is 
prolxible, that given favourable conditions of the ice, a steam 
vessel would be able to approach sufficiently near these islands 
to allow of their geology at least to be made out. The explora¬ 
tion of these lands between Spitsbergen and Franz Josef 
Land is the n^ain object of the expedition ; but should this be 
frustrated by the prevalence of the ice, the research work would 
be carried on in Spitsbergen itself, and more particularly a study 
would be made of the raised shell-banks aad terraces, evidencing 
a comparatively recent elevation of the land, and of the remark¬ 
able quaternary deposits which show that the climate of the 
islattd, for a certain interval after the Ice age, was warmer than 
at the present time. Promising botanical results might be 
also expected from an examination of the valleys extending from 
the heads of the fiords, as. for example, those in Sassen Bay, 
Kol Bay, and Van Mijens Bay. 

A stout vessel of from 350 to 400 tons, and a crew of thirteen 
men, would, in Nathorst’s opinion, be most suitable for the 
undertaking; and the scientific staff would consist of a geologist, 
a botanist two zoologists, one hydrographer and meteorologist, 
and one for cartography and photography. It is not intended to 
over-winter in the Arctic regions, but the vessel would be 
provisioned for a year, in case of accidents. The estimated cost 
of the expedition Is about 4000/. It is proposed to reach Spits¬ 
bergen in the beginning of Tune, and work thereuntil the middle 
of August^ when it is hoped the ice will allow Kung Karls Land 
andthe mher islands near it to be examined. 


THE USE OF HITES IN WEATHER 
PREDICTION 

'T'HE systematic exploration of the uppar air by means of 
^ ^kites is referred to by Prof. Cleveland Abbe in the 
Weather AstuVse/, at the end of a long article upon the expen- 
metsts made previous to 1893, It is pointed out that at 
that time the Malay kite and the free balloon were merely 
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looked upon as the means < 1 occas onally obtaining isolated 
items of information from the upper regions; the world had not 
then awakened to the possibility of the work inaugurated by 
Prof, Moore in July which looks to the compilation of a 
daily map of simultaneous observations high above the earth’s 
smmee and over a large portion of the United States, for study 
in connection with the map of surface conditions. Observations 
of the air at a single station can have but little value compared 
with the international balloon work of Europe, or the extended 
national kite work of the U.S. Weather Bureau. 

In an address at Toronto, before the British Association, Prof. 
Moore is reported by the J^eview to have said : 

“ For twenty-seven years the forecasters of the Weather 
Bureau have studied the inception, development, and progression 
of these different classes of atmospheric disturbances. From a 
knowledge personally gained by many years’ service as an ofBcial 
forecaster, 1 do not hesitate to express the opinion that we have 
long since reached the highest degree of accuracy in the making 
of forecasts possible to be attained with surface readings. It is 
patent that we are extremely ignorant of the mechanics of the 
storm ; of the operations of those vast yet subtle forces in free 
air which give inception to the disturl^nce, and which supply 
the energy necessary to continue the same. Long having 
realised tnis, I determined at once, on coming to the control of 
the United States Weather Bureau, to systematically attack the 
problem of upper-air exploration, with the hope ultimately of 
oeing able to construct a daily synoptic weather chart from 
simultaneous readings taken in tree air at an altitude of not less 
than one mile above the earth. It app^red to me that all 
previous plans for investigating the upper air, by means of free 
and uncontrollable balloons, by observers in balloons, or by 
isolated kite stations or mountain observatories, were of Utile 
value in getting the information absolutely necessary to the 
improvement of our methods of forecasting. Simultaneous 
observations, at a uniform high level, from many co-operating 
kite stations, was the fundamental feature of the plan that I 
inaugurated for the prosecution of this irr^rtant investigation. 

“Prof. Marvin was assigned to the difficult task of devising 
appliances and making instruments, and I am pleased to say 
that we have improved on kite flying to such an extent that 
apparatus is now easily sent up to a height of one mile in only a 
moderate wind. We have m^e an automatic instrument that, 
while weighing less than two pounds, will record temperature, 
pressure, humidity, and wind velocity. By January next wc 
expect to have not less than twenty stations placed between the 
Rocky Mountains and the Atlantic Ocean taking daily readings 
at an elevation of one mile or more. 

“ We shall then construct a chart from the high-level readings 
obtained at these twenty stations, and study the same in con¬ 
nection with the surface chart made at the same moment. As 
we shall thus be able to map out not only, as now, the horizontal 
gradients for the lower surface conditions, but in addition the 
simultaneous gradients for Che upper level, and, what is of still 
more importance, shall be able to deduce from these, for any 
section of the atmosphere, the simultaneous vertical gradients of 
temperature, humiaity, pressure, and wjnd velocity, we may 
conndenlly hope to better understand the development of 
storms and cold waves, and eventually improve the forecasts of 
their future course, extent, and rate of movement. It will be a 
fascinating study to note the progress of cold waves at the upper 
and lower levels, and to determine whether the changes in 
temperature do not first begin above. 1 am anxious to know 
the niflereiice in temperature between the surface and the upper 
stratum in the four quadrants of the cyclone, and also of the anti¬ 
cyclone, e^cially when the storm or cold-wave conditions arc 
intense. The vertical distribution of temperature in the several 
quadrants may give a clue to the future direction of movement 
of the disturbance.*' 


UNIVERSITY AND EDUCATIONAL ' 
INTELLIGENCE. 

Miss Emily Pbnrose, principal of Bedford College, 
London, has been appointed principal of the Royal Holloway 
College, Egham. 

M». Wm. H. Saoe and Dean Sage have presented to Cornell 
Univertiiy the large residence of the late Mr. Henry W. Sage, 
at Ithaca, for a students’ hospital, and will ‘.equip it and endow 
itjWith 100,000 dols, The residence is valued at 80,000 dols. 
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The following resolution has been unanimously passed by the 
lecturers and teachers in the medical school of Guy’s Hospital: 
“ That the medical school of Guy’s Hospital earnestly r^uest 
Her Majesty’s Government to reintroduce into Parliament the 
London University Commission BUI of 1897, and to pass it inb> 
taw during the ensuing Session,” 

Among the institutions created during the last half-century 
for (he promotion of scientific research and education, the 
Sheffield Scientific School of Yale College, New Haven, holds 
an honourable place. A review of the foundation of the ^hool, 
and of the work of the distinguished investigators who have 
been connected with it, was given in a discourse delivered by 
President Gilman at the senU-centennial anniversary recently 
held. It was in 1847 that Profs. Silliman and Norton opened 
a laboratory on the College grounds fur the purpose of 
practical instruction in the applications of science to the arts 
and agriculture. Thus was born the Sheffield Scientific School 
of Yale University. At first chemistry was alone; engineering 
soon found a place; mathematics, physics and astronomy joined 
the oligarchy; in due time, mineralogy, geology, physical 
geograimy, zoology, botany and physiology found a welcome; 
modern languages and literature, history and economics, became 
strong allies. While this evolution was going on, not a word 
was spoken in disparagement of classical culture, nor a word of 
religious controversy. From the beginning onwards the institu¬ 
tion has been the department of a University which never 
suffered its love of letters to blind its eyes to the value of science. 
The School largely owes its success to its association with the 
fame, the fortune, and the followers of a great alma mater. 
Substantial advantages were bestowed by the mother upon her 
offspring.; and the present high position which the School 
occupies shows that the child has (leserved the encouragement 
it has received. 

A MEETING was held at the University of London on Tuesday 
afternoon, the Chancellor (Lord Herschell) presiding, to discuss 
the proposed legislation on the University of London Question. 
The 7 'ipies reports that there were present, besides the Vice- 
Chancellor (Sir Henry Roscoe), representatives of the Cor¬ 
poration of the City, the Technical Education Board of the 
London County Council, the Royal Colleges of Physicians and 
Surgeons, the various medical schools, Universuy College, 
King's College, Bedford College, the Royal Collie of Science, 
and the City and Guilds of London Institute. T^e Chancellor 
invited expression of opinion on the London University Com¬ 
mission Bril which the Government propose to reintroduce early 
in the Session. He said that the Bill embodied the compromise 
between the various parties hitherto in conflict, and that it was 
to receive the of the Senate, as also of both parties in 

Convocation. The Chancellor further explained why no pro¬ 
posal for any new charter was within the range of practical 

K lilies, reconstitution at the hands of a statutory commission 
ing the only remaining course. He therefore urged the 
acceptance of the compromise. Many of those present spoke in 
favour of the scheme, and urged that a deputation should wait 
upon the Vice-President of Council at an early date. The only 
objection came from one of the smaller medical schools, which 
declared its preference for the creation of a second University in 
London. Tne feeling of the conference was, however, entirely 
in favour of the reconstruction of the existing University. A 
deputation to the Government will be appointed as suggested to 
urge the passing of the Bill. 


SCIENTIFIC SERIALS. 

BuiUhn 0/ the American Mathematual Society, November 
1897.—The number opens with an account, by Prof, Osgood, of 
the proceedings at the International Congress of MathCmaliciaris 
held at Zurich in August last. The transZctioiia of the ^ngtess, 
which was attended by about two hundred matheilnaticians, io< 
ffether with the papers read, or presented, are to be published 
m full—Prof. J« McMahon performs a like work for tlu Detri^t 
meeting of the American Association for the Advancement of 
Science. An analysis of the twenty-one jpapers presented to the 
Section is given. One of these eoRimumcations was an aocbuht 
of stereoscopic views Of spherical catenaries and gyroseq^ 
curves by Prof. OreenhiU, who was present at the ahd 

to whom the Section Is also indebted for instructive remmfkt 
made in connection with many of the other papers.” 
follow five papers read before the Amerioan MethematM 
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Society, vie. before the Chicago Section (April 24, 1897): 
Quaternions as members of four-dimensional space, by Prof. 
A. S. l^thaway. Note on the invariants of n points, by Dr. 

O- Lovett, is another communication which was made at the 
same meeting.—Dr. Lovett contributes also a note on the 
fundamental theorems of Lie*s theory of Continuous Groups 
(October 30). The object of the note is to call attention to a 
misapprehension, if not an error, in a paper, by j. E. Campbelli 
on a law of combination of operators bearing on the theory of 
continuous transformation groups, read at the March 11 meet¬ 
ing of the London Mathematical Society {Proc*y vol. xxviii. 
pp. ^81-390). The fourth paper is one read at the Toronto 
meeting, August 16. It is an interesting short note by Prof. T. 
K HoTgate, and is entitled, “A geometrical locus connected 
with a system of coaxial circles.^' The writer’s object is to find 
the locus of points through which three lines can be drawn 
tangential to three circles of a coaxial system in pairs.—Con¬ 
dition that the line common to « - i planes in an n space may 
pierce a given ouadric surface in the same space, by Dr. V. 
Snyder, was react at the Detroit meeting mentioned above. The 
note is a generalisation of a proof recently given by the author 
(criteria for nodes in Dupiii’s cyclides) of the geometric signifi¬ 
cance of a certain deierniinant.—Dr. E. W. Brown gives a 
v.'iluable analysis of Prof. TI. Laml/s Kydrodynamics. Of (his 
the reviewer writes : “ The author is to be congratulated on the 
completion of a task which will earn him the gratitude ol all 
those who are now, or may in the future be, interested in Hydro- 
iiynamics.—In the Notes are particulars of the British Association 
meeting at Toronto, in so far as it concerned mathematicians. 
—Other matters are a list of the mathematical courses for the 
winter semester (*897-98) in tlie Universities of Gottingen, 
Leipzig, Munich, Vienna and Strassburg. 

In the MeU0rolo}^ischc Zdtuhrifl for November, Dr. J. liann 
gives the daily ranine of the meteorological elements at Cairo, 
deduced from the observations of the five years 1891-5, as pub¬ 
lished in the KxsumS Afmsucl of tlie observatory at Abbassieh. 
These values are of some interest, as Dr. Hann stales that the 
monthly means contained in the tables give for the first time the 
true daily means for Cairo. The barometric range exhibits the 
small amplitudes for the latitude that have been noticed in 
other parts of the Mediterranean. The night minimum does 
not appear to fall l>elow the daily mean throughout the year. 
The range of temperature shows no special peculiarities ; it is 
greatest in June, and is greater in the dry spring than in the 
damp autumn. The daily range of wind force is noteworthy, 
especially during spring and autumn ; during the year there is 
only a very slight variation at night-time, but in the after¬ 
noon there is a great increase in the force from winter to spring, 
and from summer to autumn. During the winter half-year the 
nights are clear, while^cloud prevails at the middle part of the 
day ; in the summer the morning hours are cloudiest, but from 
about noon the sky is almost cloudless. The influence of the 
overflow of the Nile in the autumn naturally affecls the range of 
humidity. 

In the Joui-tial of Botatiy for November and Decemirer, Mr. 
K, Townsend completes his monograph of the British forms of 
Eiiphrasia% of which he makes fourteen species” founded on 
von Wetutein's monograph of the genus. It is accompanied 
by seven plates illustrating the habit of each ‘‘species,” and 
cletaiU of the form of the flowers and leaves,—In a paper on 
“New and Critical Marine Algse,” Mr. E. A. L. Batters | 
describes a number of species new to science, tt>gelher with a ] 
new genus, of Floridene, Borpkyrodiscusy from Berwick, with the i 
crustaccous habit of HUdeHtra^idtia. I 


SOCIETIES AND ACADEMIES. 

London. 


Royiil Society, November 25.—“On certain Media for 
the Cultivation of the Bacilhis of Tubercle.” ^ By Dr. Arthur 
Raojome, KR.S. 

Die following conclusions bad been drawn from previous 
exMtnn^b !— 

(iJ lThat finely divided tuberculous matter, such as pure 
cultures of the bacillus, or tuberculous matter derived hrom 


. ^ %4mdisiipn tlu Royal Cotlega bt Physicians, thU research, which 
fotiesa'pdrnou of the Web«r*Parkes prUe essay, m commualoated to the 
•um'lodesy The cost of the buiuhry is defrayed by 

jgnfe, to ih« aulbor this y«ar by Oonviflt and ^us 
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sputum, in daylight and in free currents of air is rapidly deprived 
of virulence ; > ' 

(2) That even in the dark, although the action i& retarded, 
fre.ith air has still some disinfecting influence ; and 

(3) That in the absence of air. or in confined air, the bacillus 
retains its power for long periods (»f (Ime, 

These observations anorded an explanation of the immunity 
of certain places, and the danger of infection in others. They 
show that where tuberculous sputum is exposed to sufficient 
light and air, to deprive it of virulence before it can be dried up 
and powdered into dust, no danger of infection need be dreaded. 
It would appear further, from this research and others, that it is 
only when there is sufficient organic material in the air, derive<i 
from impure ground air, or from the reck of human bodies, that 
the tubercle bacillus can retain its existence and its virulent 
power. 

But. in addition to the above mentioned researches, it seemed 
desirable that an attempt should l>e made to ascertain what part 
was played respectively by the several forms of organic impurity 
that are present in insanitary dwellings. It was determined, 
therefore, to collect the atjueous vapours arising from the ground, 
or frt)m human bodies, and to submit these products to the test 
of trying whether they would serve as cultivating media for the 
bacillus of tubercle. 

By means of a simple freezing mixture of ice and salt it wa-s 
easy to condense the aqueous vapour, both of the breath andi 
that coming from ground air. 

Some evidence was obtained with simple glycerine agar that 
the organic fluids facilitated cultivation to some extent. With 
the organic fluids there were only two failures, and gr(>wth was 
fairly rapid. 

In the next series of trials, it was decided to use as the material 
bases some non-nitrogenous substance, and at length it was 
determined to use a particularly pure “ filter-paper.” 

Some degree of success was attained in twelve out of fifteen 
specimens of the organic fluids. 

The degree of growth was also much the same as in the previous 
serie.s, though perhaps slightly less vigorous. 

It was now determined to try lf> do without the help of the 
glycerine, which, as is well known, so greatly assists the ordinary 
cultivations of the bacillus. Accordingly, fiiur tubes with simple 
filter-paper as the supporting medium, and contleiised fluid-, from 
the breath of a healthy perwm, and from that of a phthisical 
imtient, ns nutrient fluids, were inoculated, and no glycerine was 
added. In these lubes the same cultivation was used as in tlie 
previous experiujenis. 

Shortly afterwards, two similar tulles with fluid from healthy 
breath alone, but with 5 per cent, of glycerine, w^ere sown with 
the same cultivation, and were left at the ordinary lenipcrauire 
of the laboratory, about 21“ C. 

All of the former group took on active growth within four 
week*;, and one of the latter. In other words, it was proved: 
that pure filter-paper, moistened with th^se condensed fluid.s, 
alone would suffice to nourish and promote the growth of the 
bacillus, and, further, that this growth would take place at 
ordinary temperatures. It may hence be concluded that w'hen 
this organic fluid i.s present in ordinary dwelling.s, the bacillus 
may grow at the temperature of living rooms as well as at the 
temperature of 35” C. 

Two sets of tubes were then prepared of condensed vapour 
from breath, and from ground air from a pure sandy soil. No 
glycerine was added ; but for the solid medium, in some in¬ 
stances, the pure filter-paper was employed ; in others, an or¬ 
dinary lining containing a little size, but carefully steri¬ 

lised, was used. 

Some of these were placed in the incubator at a tompernlurc 
of 37“ C., others were left in the dark at the ordinary tempera¬ 
ture of the laboratory. 

In many of the tubes a free growth was observed as early as 
the ^nd of the first fortnight. 

Out of the total number in this series of 37, in thirty six in¬ 
stances there was free growth on the medium employerl, on both 
kinds of paper, and all kinds of condensed fluid, Eleven of 
them were grown at a temperature of about 20* C. In only one 
instance was there complete failure (vapour from healthy 
breath). 

Theiearing of these researches upon the subject of the pro- 
phylaxis against tuberculosis seems to be of some imimrtance. 

They prove that any one of the various organically charged 
vapours, whether coining firom healthy or from diseased lungs, 
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from the wr of ceUarSt or from comparatively pure ground, 
forms an ei^celleot cultivating medium for the t>acillus of 
tubercle wlidi icc|it aivay from the disinfecting influence of air 
and light. 

This power of promoting its growth is particularly manifest 
when the suppling substance is common wall-paper, though it 
is quite apparent when very pure fllter-papcr is used. 

It is further proved that, on these substances, the growth of 
the bacillus may take place at the ordinary temperatures of 
dwelling-rooms ; and, hence, that there is no safety against the 
increase of the organism in ordinary living-rooms in which 
active tuberculous dust is present, and in which the natural dis¬ 
infectants of the bacillus, fresh air and light, are not present in 
sufficient amount to destroy their virulence. 

Physical Society, December lo.—Mr. Shelford Bidwell, 
President, in the chair.—Mr. Albert Campbell exhibited : (i) An 
experiment to illustrate alternate exchange of kinetic energy. 
Two brass spheres, each about one inch diameter, are .suspended 
from the same point by equal wires. One of them is then thrown 
so as to describe a circular orbit. The second sphere, starting 
from rest, gradually takes up motion from the flrst sphere, and 
in turn describes a circular orbit. The flrst now conie.s to rest, 
and the rever.se process lakes place. This alternating action 
repeats itself until all the energy is lost in the wires. (2) An 
experiment to illustrate the low heat-conductivity of glass, and 
the expansion of glass by heat, A long tube is clamped at the 
lower end, in a vertical position. One side of it is then heated 
with the flame of a Bunsen burner, and the glass is observed to 
bend, moving over a fixed mark near the top of the tulie. When 
the flame U withdrawn, the first position is quickly regained. Mr. 
Campbell then read a paper on Temperature com])ensators 
for standard cells." Some account of the methods adopted by 
the author ha.s already been published, he now describes the 
apparatus. The first compensating arrangement (3) can be used 
for keeping tlic potential-difference between two points of a 
conducting system constant at all room-temperatures. Grit can 
be adapted to modify the voltage of a standard cell to some con¬ 
venient wliole number. This arrangement (3) rcsemblv.s a 
Wheatstone’s bridge with the galvanometer-branch removed. 
One pair of opposite arms is 0/ copper, the other pair is of 
manganin, The oridge-battciy is a I.^clanche cell; this supplies 
the auxiliary volt^e, which is utilised at the two galvanometer- 
points of the bridge, and is there applied in series with the 
siandard cc)l. In an alternative metnod, .suggested by Mr. C. 
Crawley, only one of the four arms is made of copper. The 
second comtinsating arrangement {4) is intended to maintain 
constant potential between two points, at all room-temperatures. 
For this purpose, two wires, a and are connected in parallel. 
One of them, a, is all of manganin, the other, is partly 
copper and partly manganin. Constant tut rent is applied 
at tW ends of a and b. The various resistances ore chosen 
so as to give constant difference of ootential between 
the ends of the manganin portion of h. By this method the 
potential-diffeience can be maintained lo within r in 2000, Mr. 
Swinburne said that twelve or thirteen years ago he had given a 
good deal of thought to compensation by wires of different 
temperature-coefficients. The first thing he tried was a Wheat¬ 
stone’s bridge. This was compensated by making the bridge- 
arms of wires whose temperature-coefficients differed—as, for 
instance, platinoid and copper. He then applied the same 
principle to the compensation of standard cells, using a poten¬ 
tiometer method that gave direct readings, and to the com¬ 
pensation of voltmeters and watt-meters. These results were 
published between 1885 and 1890, in the electrical journals. 
He Ixrlieved that Mr. Kvershed had also developed this idea, by 
putting “ backturns on voltmeters, and by other differential 
devices. The details of Mr. Campbell’s apparatus had a few 
points of special interest. The way in which he connected up 
the bridge (3) seemed particularly worthy of notice. Prof. 
Ayrton asked whether thermo-electric effects produced difficulty 
in the compounded arrangement. Mr. Campbell said the 
system was ^mmetrical, and the thermal currents were con¬ 
sequently neutralised. Mr. Appleyard, referring to experiment 
(4), said it was identical with one that had been shown for the 
past eight years at lectures at Cooper’s Hill College. If was 
specially of interest as illustrating the deflection that occurs 
with girders and bridges when expmd on one side to sunshine, 
—Mr. J, Rose-lnnes reed a mathematical paper on Lord Kelvin’s 
absolute method of graduating a thermometer. Lord Kelvin 
has ihvesUgated the cooling Meets exhibited by various gases 
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in passing through a porous plug. He found that for any gas, 
kept at the same initial temperaturr, the cooling eflects were 
proportional to the difference of pressure on the two sides of 
the plug. He also found that, for any one gas, the cooling 
effect per unit difference of pressure varies approximately as 
the inverse square of the absolute temperature. This rule 
holds very well in the case of air; it is not so satisfactory for 
carbonic acid ; it fails for hydrogen. With hydrogen there if 
a heating that increases, if anything., when the temperature 
rises. Mr. Rose-lnnes proposes an empirical formula, contain¬ 
ing two disposable constants, a and fl, characteristic of the gas 
in question. Denoting by T the absolute temperature, he finds 
that, very approximately, the cooling effect is given by the ex¬ 
pression (o/T j8) This relation includes the three cases—air, 
hydrogen, carbonic acid—under one form, and thus enables 
them to be treated in one common investigation. Moreover, 
the differential equation concernetl in the thermo-dynamic scale 
is thereby rendered more manageable; it leads to simpler 
algebraic results after integration. The paper discusses the 
thermo-dynamic correction for a constant-pressure gas-ther¬ 
mometer, and the correction for a constant-v<dume gas-ther¬ 
mometer ; also an estimate of the absolute value of the freezing- 
point of water ; the results obtaineil take, for the most part, a 
very simple shape, using the above expression for the cooling. 
Dr. S. P. Thompson said the empirical expression, (a/T - dj, 
indicated that at some particular temperature the cooling effect 
vanished ; that was a point suggestive of useful results if in¬ 
vestigated by experiment. Mr. J. Walker read a communica¬ 
tion from Mr. Baynes on the paper, and remarked upon the 
desirability of adopting two constants. He thought that further 
experiments should he made lo discover how specific heat at 
constant temperature depends on temperature. The calculated 
values for hydrogen were too few to be taken as evidence of the 
validity of the rule. Mr, Rose-lnnes, in reply, said that from 
what was known of hydrogen, it might be expected to behave 
at ordinary temperatures as air belmves at higher temperatures. 
His object was, if possible, to include in one formula the case 
of the three investigated gases. This was better than having a 
separate formula for each gas. Whether or not hydrogen w'as 
confirmatory with air and carl>onic acid, might be considered as 
snb jitdke i it required further experimental data to test the 
formula in that case.—The Pre-sidenl proposed a vote of thanks 
to the authors, and the meeting was adjourned until January 21, 
1898. 

Chemical Society, November 18.—Prof. Dewar, President, 
in the chair.—The following paper.'? were read :—On the de¬ 
composition of camphoric acid by fusion with potash or soda, 
by A. W. Crosslcy and W, H. Perkin, jun. Camphoric acid, 
when fused with alkali, gives a mixture of a number of fatty 
acids with dihydrocamphoric acid, CioHig04, pscudocamphoric 
acid, C10H18O4, and an acid of the composition CjHie04 ; the 
results are explained and constitutions assigned on the assump¬ 
tion that camphoric acid has the constitution, 

d Me,.CMe(COOH)/ 

—Experiments on the synthesis of camphoric acid, by W, H- 
Bentley and W. H, Perkin, jun. The authors have prtpared 
isobutylmethylhydroiwlutaric acid, CHMej.CH^CHfCOOH). 
CHrCMe(COOH)OH, hoping that by loss of water it would 
give an acid of the constitution assigned in the pre^oua paper to 
camphoric acid; by loss of water, however, a lactonic acid or 
iu derivatives were usually obtained. —Synthesis of an isomeride 
of cttmphoronic acid, by S. B. Schryver.-r-The action pf 
magnesium on cupric sulphate solution, by F. Clowes and R.M. 
Caven. When magnesium acts on copper sulphate solution, 
hydrogen, cuprous oxide, and copper are produced,—Pr^rdes 
and rdationships of dibjrdroxytartaric acia, by H. J. H. Fenton. 
Dihydroxy tartaric acid is readily prepared by oxidtsing dihy- 
droxymaleic acid in kqueous solution; it gives a quantitative 
yield of tartroaic acid on heating,—The moI^Ur association of 
liquids and its influence on the osmotic pressure, by H, Cromp¬ 
ton, The author shows that Planck ano van Laars dernonstm- 
lions that association can have no effect on osmotic pressure are 
invalid owing to faulty reasoning. 

Geological 9oelety, December Henry Hicks, 

President, in the chair.—A t^iikfleatiOn of :the 
Llanberts unconformity, by the Rev. J. F, Blake, In k paM 
published in the Quaritrfy /eurmi of the SCcietf for iSjiS, 
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author the present paper maintained that certain conglomerates 
god gg^O^ted rocks occurrinfr /or some distance nortTi east and 
south^iw of Llanberis, which had hitherto been considered to 
lie heloWihe workable slates of the Cambrian rocks of that area, 
were infMlity unconformable deposits of later dale than those 
slates. In the year 189^ a paper appeared in the same journal, 
in which; the authors mamtamed that in no case which had been 
eaamineti could any valid evidence be found in favour of the 
alleged Unconformity, and that in one (on the north-east side of 
Llyn Padarh) which they supposed to afford the most satis¬ 
factory pw>of of it, the facts were wholly opposed to the notion. 
The present paper was a reply to these authors, in which their 
objection.*, founded on general considerations, on field observa¬ 
tions, and on microscopic examination of rock-specimens, were 
discussed, and the author f;ave the results of further observations 
on the rocks'iof the district.—The geology of Lambiy Island, Co. 
Dublin, by Messrs. C. I. Gardiner and S. II, Reynolds. The 
authors* who have previously described the neighliouring district 
of Portraine ((?««/'/, Geol. Soc., Oecemoer 1897), under¬ 

took an examination of this island, with the intention of com- 
imring the rocks with those of Portraine, and of investigating the 
nature of the rock familiar to geolc^sts under the name of 
“ Lambay porphyry.” The seoimeniary rocks are similar to 
some of those of Portraine, and are of Middle or Upjjer Bala 
age. Associated with them are pyroclastic rocks and andesitic 
lava-flows, some of the lavas having flowed beneath the sea. 
The sediments and volcanic rocks were exposed to denudation, 
and a conglomerate composed of their fragments was accumulated 
round the volcano. The “ Lambay porphyry,” which has been 
determined as a diabase-porphyry by Dr. von Lasaulx, is partly 
intrusive in the other rocks, out has in places come to the surface 
as a lava'flow Petrographical descriptions of the various rocks 
were given by the authors- 

Mathematical Society, December 9,—Prof, Elliott, F.R.S.1 
President, in the chair.—Miss F. Hardcastlc communicated a 
theorem concerning the s^^ecial systems of point groups on a 
particular type of l»se curve.—Mr. Love, F.R.S., gave a sketch 
of a paper, by Prof. W. Burnside, KR.S., on the straight line 
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, two given points.—. ^ 

made by Messrs. F, S. Macaulay, 

Entomological Society, December i.~Mr, R. Trimen, 
F.R.S.* President, in the chair.—Mr. Dudley Wright exhibited 
an aberration of Argynnh euphrasy in which the upperside 
was suffused with black, and the silver spots of the underside 
of the hind wings converted into streaks.—On behalf of Mr, 
W. H. Tuck, Mr. Tutt showed examples of Meivccus paradoxus^ 
L., taken in nests of P*^spa vuigaris near Bury St. Edmunds, 
together with some of the cells in which they were found. 
About a fifth of the nests examined were affected, some contain¬ 
ing as many as twenty-four, twelve and eight examples oi the 
beetle; the more usual number present was from two to four. 
The dates between which examples were taken in 1897 were 
from August 2 to October i. According to Dr. Chapman the 
eggs were laid in the cracks of posts, &c., from which the wasps 

? ;ot the pulp to make their cells.—Comb? were also exhibited 
rom nests of yesp;t crabro and Vespa germanica, in w'hich Mr. 
Tuck Mad found larvie of Velkius dilateUuSy Fabr., which, 
however, he had been unable to rear. —The Rev. A. E. Eaton 
exhibited a specimen of the singular Myodites suhdipterus, 
taken by himself at Biskra, Algeria, and a near ally of 
Mr. Blondford called attention to a new instance of 
the destructive propensities of DermesUs vulpinus^ Fabr. He 
had reorived examples found at Hong-Kong among flags made 
M bunting, which were presumably injtued, although no details 
had been forwarded. This form of injury was analogous with 
the dam^e to woodwork recorded by himself and others; it 
bod -nothing to do with the feeding^hobits of the insect, but was 
eommiUed by the larva in their search for shelter in which to 
pupate* Probably the flags had been stored at some period in 
the neighbourhood of infested leather goods, or dried provisions. 

' The only other case of damage to teinile fabrics by 
which he knew of occurred in connection 
the case recorded by him (/Ver. MnU . 5^:. 1890, 

p. ; a blue handkerchief spotted with white, left in the 
fnfelted buUding, was found next day to have all the white spots 
out.-^Mrv Champion communicated papers entitled 
wolea on American and other Tingitidm, with descriptiong of 
and four ep^es,'* and ‘^A list of the 
: C^MIected by Mr. J, J. Walker^ in the 
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Paris. ^ 

Academy of Sciences, December 6 —M. A* Oftatin in the 
chair.—On the stability of the Eiffel tower* by M. Bassot. The 
paper is accompanied by four diagrams, showing the motion ot 
the summit of the tower. The conclusion is drawn from these 
curves, that lo verify by periodic observations any permanent 
displacement undergone by the summit, the measurements 
should be taken in the evening, two or three hours before sunset, 
as at that time the irregular movements are at a minimum.— 
On double integrals of the second species in die theory of alge¬ 
braic surfaces, by M. Emile Picard.—The first modifications 
which occur in the fixed cells of the cornea, in the neighU>ur- 
hood of wounds of that membrane, by M. L. Ranvier. A 
section is cut perpendicularly to the incisions made in the living 
anin\al, and gold staining applied until the fixed cells are nearly 
black. Those cells which have been cut by the knife at the end 
of twenty-four hours show budding prolongations by the edges 
of the wound. These phenomena exhibited by the cells ot the 
cornea of the rabbit are of the same order as the extension by 
budding of the cylinder axes of cut nerve cells.—On tiie con¬ 
tamination of wells, by M. Duclaux. By an analytical study of 
the waters from (he shallow wells of a village lately subject to a 
slight typhoid epidemic, it is shown that a comparatively simple 
chemical analysis suffices 10 distinguish between polluted and 
unpolluted wells, provided that the composition of the water of 
the district in a pure stale is known. The bacteriological 
method of examination is lookctl upon as less trustworthy than the 
chemical method.—Actinometric observations made upon ISIont 
Blanc, by MM. Crova and llansky. The measurcmeiUs were 
carried out in August and Septeml^r, and were much interfered 
with by rain. At the summit the maximum value of the solar 
constant was 3*4, and h is suggested that under more favourable 
conditions this magnitude might be increased to 4‘o. ^Observa¬ 
tions on the planet (DL) Charlois (1897, November 23) made 
at the Observatory of Toulouse (Brunner equatorial), by M. F. 
Rossard.—Applicalion of the method »'f least squares to the 
detection of systematic errors, by M. Jean Ma.scari. A 
discussion of the conditions under which the application of 
the method of least squares becomes illusory.—On the ap- 

f roximation of functions of large numbers, by M. Maurice 
lamy.—On associated pencils, by M. C. Guichard.—On the 
focal planes of a curve plane to one or several axes of symmetry, 
by M. P. H. Schoute.—On the existence of integrals in certain 
differential systems, by M. Riquicr. Elliptical vibrations in 
fluids, by M, V, Cr^mieu.—The interference in air of iwo 
sound waves of different phases has been studied by observing 
the motion of a quartz fibre placed at the point of intersection 
of the w'aves.- On the dissociation and polymerisation of gases 
and vapours. Supposed dissociation of chlorine at higli tem¬ 
peratures, by M. A. Lcduc. The only evidence in favour of the 
dissociation of chlorine is one isolated observation of M. Crafts 
at'1400’ C.—On the electric conductivity of discontinuous con¬ 
ducting substances, in relation to telegraphy without wires, by 
M. Edbuard Branly.--On the transformation of the X-rays by 
metals, by M, G. Sagnac. If a bundle of X-rays is allowed 
to impinge iqx)n a }>olished metallic surface, such as steel, or a 
mercury bath, there is no appreciable regular reflexion, but rays, 
termed by the author secondary rays, can be shown photo¬ 
graphically or electrically to be diffused from the surfaces. 
These radiations show generally all the properties of the original 
X-rays, but the nature of the metal is not without influence, as 
the secondary rays from different metals can be distinguished by 
their unequal transmission by the same substance,—Some new 
fiicts observed in Crookes’ tubiss, by M. Virgilio Machado.—On 
the accidental causes of irreversibility in chemical reactions, by 
M. A. Colson. Two reactions are described in detail: the de- 
composition of normal phosphates by hydrochloric acid, and 
that of silver sulphate oy hydrogen sulphide. In both cases 
secondary reactions intervene* which render the reversibility of 
the phenomena impossible.—On the existence of a cuprous 
sulphate, by M. A. Joannis (see p. 159).—On the elementary 
unity of the body called cerium, by MM. Wyrouboff and A. 
Verneuil. A criticism of the results of M. Btnidouard, whose 
atomic weight determinations are staled to be affected both by im¬ 
purities in ms material, and inaccuracy in experimental work.— 
On aldehyde ammonia, by M. Marcel DeWpine. Aldehyde 
ammonia, when left for three days in a vacuum over sulphuric 
acid, loses water, giving brilliant white crystals of a new baHe. 
ethylidene-imine, which analysis and cryoacopic estimations 
show to have the formula (CHj-CHaeNH),. A solution of 
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nldehycie-annnnnia in absolute alcohol givesn crystallised pierttte 
of a reaction peculiar to orthnphenoU, and on 

the derivative^ 3 fj 4 ^tStnonylpyrocatechol, by M. H. Caiisscs-^On 
the nature of thedpmbinations of antipyrine ^rith aldehydes, by 
Ms G. Pateiri.'i^Ft^ysioloRical and therapeutic eftects of spermine, 
by M. Alexander, Pcehl. The effects of the alkaloid are unifori^ 
and consist in accelerating the phenomena of oxidation, thiih 
favouring ihe elimination in the form of harmless products of 
several p<|i»onous organic secretions.—Disappearance of lei|d 
poisoning "by the partial substitution of metastannic acid in the 
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Tf/E GROWTH OF GEOLOGICAL IDEAS. 
The Fmnders of Geology. Hy Sir Archibald Geikie. 
Pp*K + 297. (London: Macmillan ^nd Co., Ltd.,»i897,) 

T he truths of science cannot be more impressively 
taught than by a sketch of the process by which 
the knowledge has been arrived at, and in no way can 
that history be more forcibly conveyed than in the 
biographies of those pioneers who first interpreted the 
phenomena for us. We may have wondered why the 
truth was not sooner grasped, but by this method of 
treating the subject we see what imperfection of evidence 
or prejudice stood in the way, and learn to appreciate 
the true spirit of original reseau'ch which eventually rises 
above and overcomes all difhcuhies. 

Sir Archibald Geikie has given a sketch of the 
founders of geology in his, now happily well-known, 
lucid style. It is necessarily only a selection, and 
accident or design has led him to make such a selection 
of points in the development of the subject as has 
enabled him to write what may be called an ** apprecia¬ 
tion ” of the French school of geologists, and to dwell 
very fully on the work of some of them whose claims to 
recognition have hitherto been too much overlooked. 

In the earlier stages of research all those who studied 
the composition of the earth’s crust were called miner¬ 
alogists, and any stony fmgments which they dug out 
of the earth were their fossils. When men began to 
distinguish between bodies of organic and inorganic 
origin, they spoke of the pieces of rock and other 
mineral matter as native fossils, considering them as 
part of the original mass, while they called the remains 
of plants and animals extraneous fossils. It was only 
in ctmnparatively recent times that the word fossil was 
applied exclusively to the remains of organisms. When 
the older writers speculated upon the manner in which 
the earth’s crust had been brought into its present con¬ 
dition, they entitled their results “ theories of the earth,” 
w^ch corresponded generally to our modern works on 
the principles of geology. Though they too often 
generalised on insufficient data, or wrested their judg¬ 
ment to support an early-formed opinion, they all pre¬ 
tended that their theories were founded on the study 
of nature} but we hnd many a good observation and 
sound inference buried under such a load of bad reason- 
and accompanied by such a cloud of foolish observa¬ 
tions^ that the writer’s credit as a witness was destroyed, 
and even what was good In him lost sight of. 

Our aatto passes with very brief notice over all the 
writers earlier than the eighteenth century, and devotes 
the great^ part of his first lecture to a slcetch of the 
'Wh of <aUeuard: in a few clever touches he brings 
heftwfe tfg Oie personality of that remark^Ie man, 
irst put practice the proposal made by 
Xi^er in and c^tmeted a on which he 
•hmspd the f epCMil surface distribttttdn of the various 
Sts they occurred in broad belts in and 
and even on it die 

had , 'timr opf a 

h^'.l^een produced, 


he indicated on it the characters of the rock over a very 
large'^area, completing the mineralogical survey of no 
fewerithan sixteen sheets of the map. This was a work 
of labour, and one involving very close observation, 
espetdally as he does not seem to have had any clear 
idei'Jof the, sequence of formations or of geological 
structure to guide him. Guettard was the first to 
reei^hise the ancient volcanoes of Auvergne, and 
de^^es great credit for his able memoir on the mean- 
ingfhf the occurrence of the remains of shells and other 
organisRH in the rocks. But the battle had long been 
ragjhg between those who maintained that the fossils 
we^mere lusus naturoe, and those who held that they 
reptoenied plants and animals which once lived under 
conditions analogous to those of recent times, and were 
brified, as are dead organisms, in the mud and sand of 
to^ay. In this long controversy many Italian and 
English geologists did good service, notably Agostino 
Sqillb and Dr. John Woodward, who combated espe¬ 
cially the erroneous views of Dr. Elie Camerarius ; 
and although their work was hampered by the attempt 
to ;i^commodate all their^ explanations to the received 
interprijtation of the Scriptural account of the deluge, 
still the search for facts to support their theories helped 
on the work by calling attention to phenomena which 
might otherwise have long passed unobserved. 

In his second lecture our author gives a sketch of the 
life and work of Desmarest. He tells us of the diffi¬ 
culties and struggles of his early life ; of his official 
work in connection with the efforts made by the French 
Government in the middle of the last century to develop 
the industries of the country ; and of the influence which 
the* eloquent writings of Buffon had upon him. Des¬ 
marest was struck by the correspondence between the 
opposite cliffs of France and England which had already 
been pointed out by Guettard, and still earlier by 
Verstegan. Supporting by biological evidence the idea 
thus suggested, Desmarest arrived at the conclusion 
that the channel which now separated them had been 
cut by the currents of the sea. 

His official duties necessitated much travel, but in 
the intervals of leisure he revisited and more closely 
examined localities which suggested subjects for further 
research. In this way he was led to study the origin of 
basalt, which had been a fruitful theme of controversy 
for many a long year. He noticed the prismatic struc- 
tui^ of the basalts of Auvergne, and recognised them as 
anaeht lavas, and, from descriptions of the general 
appearance of the columnar rocks of the Giant’s Cause¬ 
way, and an examination of hand specimens, be inferred 
that they were the same. 

He cxplaittcid the origin of valleys by referring them 
to the action of the streams which flow in them. This 
had evidently been present to the mind of Avicenna, 
who in the tenth century maintained that mountains were 
made to stand out by the excavation of the valleys 
between them, while our great naturalist Ray dwelt upon 
the operation of streams in the degradation of the land, 
poinsting out that the land must necessarily be eventually 
reduced below sea level by such agencies. 

are told how fmm an examination of volcanic 
phenotnf^a,. and in the attempt to correlate them, 
Desmareat was led to greneralise upon the relation of 
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the volcanic to the sedimentary rocks. He also con¬ 
structed a map which, however, was not published till 
after his death. He has left many published works 
which attest his power, his accuracy of observation, and 
his judgment. 

We have, then, an interesting account of the circum¬ 
stances which led to the systematic exploration of Russia 
and the part played in it by Pallas, who, among other 
important observations, clearly recognised a geological 
sequence in passing IVom the centre to the outside of a 
mountain chain. 

The rise of the modern spirit of mountaineering is 
dated from the time of de Saussurc, who described so 
well the geological structure of the Alps, and whose 
sections of violently folded, rocks anticipated so much of 
the recent work on that region, and whose experintents 
on the reduction of granite and basalt to a glassy xock 
by fusion and rapid cooling marked the commencem^ttt 
of experimental geology. ' 

Our author then traces the development of the doct;rine 
of the geological sequence of rocks as distinguished by 
their lithological character, towards which much had 
already been done, especially by the Wernerian school, 
and also the order of their formation as indicated by 
the succession of organic life buried in or associated 
with them, and dilTering in character at different periods 
of the world’s history. The controversy as to the true 
nature of fossils, which has been referred to above, shows 
that importance had long been attached to them as a 
means of interpreting the history of the earth. 

We have in the third lecture an account of Werner, 
the eponymous hero of a theory and a time. The great 
controversy between the Neptunists and the Vulcanists 
set men to search for facts in support of their respective 
views ; and though a wrong working hypothesis may 
often have coloured the vision and warped the judgment, 
still the indications offered helped other less prejudiced 
men along linos where inquiry was fruitful. The Wer¬ 
nerian saw basalts interstratified with fossiliferous rocks, 
and apparently forming one member of a fossiliferous 
series, while others^ traced lava-dows with columnar 
structure from the crater to the sea, and saw how they 
might rest on ancient sediments and be themselves 
covered by newer deposits. Werner was wrong about 
his basalt, but he had introduced a greater care in in¬ 
vestigation and a greater precision of description, and, 
above all, had so insisted upon the doctrine of geological 
succession that he placed geology upon a sounder basis 
than it had hitherto ever occupied. 

Von Buch did much to free the scientific world from 
the tyranny of an uncompromising Neptunism by his 
demonstration of the constant occurrence of eartb- 
tnovemenu down to quite recent times, as well as by 
many other independent researches recorded in numerous 
memoirs, and embodied in a large geological map of 
Germany, 

If we give de Saussurc credit for originating experi¬ 
mental geology, we must give Hutton a foremost pbu^ 
among those who insisted upon the importance of ob¬ 
servation in the field. He was a mao of wide intents 
and varied attainments. He realised the importance of 
Geology to Agriculture, and published works on 
PimctpAes^f Kimwladge”and 'VTlie Progress of Restbbn 
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from Sense to Science and Philosophy,” this last rifle 
reminding us of Agostino Sciila’s I^vana Speculaziorie 
disingannata dal Sense.” The aims of both writers 
the same, though Hutton got nearer the mark than his 
predecessor. In tracing the history of an idea, how^en 
we find that the man who gave it to the world, In whnt 
we may call an available form, was not the man iytth 
whom it really originated. Take, for instance, the' vfow 
that the action of heat in fusing material is directly in* 
fluenced by the amount of pressure to which the body 
is subjected. This is quoted now with references tp Sir 
James Hall, to Fairbaim and Hopkins, and others. But 
it was one of Hutton’s fundamental doctrines, and Hutton 
got it from his friend Pr. Black, a sound chemist and 
shrewd experimentalist. 

Hutton’s first principle was that ** no powers are to be 
employed that are not natural to the globe, no action to 
be admitted of except those of which we know the prin¬ 
ciple, and no extraordinary events to be alleged in order 
to explain a common appearance.” 

There are many men of note in our day who, going 
with the swing of the pendulum, as it were, believe in 
the greater intensity of the operations of nature in p^t 
ages, and still within the periods of which we have rip¬ 
cords in the sedimentary rocks. The phenomena which 
suggest this view may be reconciled to the strictest 
uniformitarianism by the doctrine that local catastrophic 
action is not inconsistent with continuity of causation* 

Several distinguished French geologists, about the <md 
of the last and the beginning of the present century, in¬ 
sisted upon the doctrine of stratigraphical sequence as 
fundamental, and this was soon found to involve the 
opinion that there was a definite order of succession 
among organic remains also. In England, while Giraud 
Soulavie was still a child, and before Cuvier or 
Brongniart were bom, John Michell, Woodwardian 
Professor of Geology in the University of Cambridge, 
gave a clear account of the stratified arrangement of 
the rocks of England, and by his illustrations showed 
that he understood the principles of geological structured 
‘‘Let a number of leaves of paper,” said he, 
several different sorts or colours, be pasted upon 
one another; then, bending them up into a ridge 
in the middle, conceive them to be reduced again'to a 
level surface, by a plane so passing through thmn' as 
to cut off all the part that has been raised. the 
middle row be again raised a little, and this will be a 
good general representation of most, if hot all, 
tracts of mountainous countries, together with 
adjacent, throughout the whole world. From thk 
tion of the earth it will follow that we ought to meet ''Wjdk 
the same kinds of earths, stones aadminerala, a|i{>eariug 
at the surface in long narrow slips, and lying {Mkrayei to 
the greatest rise of any long ridge Of mountaih# f hnd 
so, in fact, we find them.” " 

Then came William Smith, who based all his dhjiiiifi* * 
cations on the strata identified by their organic 
Sedgwick, who in e^iy life beeh the compiph^ 
Smith in some of his excursions m the north of 
was so impress^ by the importance of the 
geological rissearch efoiiilbyed by Smith, that he 
him 00 one bccari^ before'thb tieofogioki 
**'tbe Father of English'Ceofogy;^' ■ 




NATURE 


DpCEimER as, 1897] 


171 


The next and last lecture brings us down to recent 
tinies, and the men whom many of us knew. In it we 
are told of the establishment of the Cambrian, Silurian 
and Devonian systems by Sedgwick and Murchison ; of 
the discovery thc^ glacial ice once gathered on the 
mountains of the British Isles ; of the coordination of the 
wisdom of many observers by Lyell and Darwin in the 
enunciation of the great laws which guide the develop¬ 
ment of the organic and inorganic world ; of the practical 
application by Nicol and Sorby of chemical and micro¬ 
scopic analysis to the identification of the minerals which 
make up the rocks, and often to the detection of their 
mode of aggregation. 

The old controversy between Sedgwick and Murchison 
is introduced with a very skilful relative depreciation of 
Sedgwick ; but perhaps the last has not been heard of 
that question, and it may yet be acknowledged that 
whereas the Arenig, Bala, and May Hill series were first 
clearly defined by Sedgwick, and placed in their true 
relative positions (*‘ Life and Letters of Sedgwick,” vol. 
i- 529-531; vol, ii. 510-563), the Llandeilo and Caradoc 
series were placed in their wrong order, and had the 
wrong fossils assigned to them in the “ Silurian System ” 
of Murchison, while the May Hill series was then unrecog¬ 
nised by him* Sir Archibald Geikie very fairly says 
that the middle disputed series must be either Upper 
Cambrian or Lower Silurian, and is unwilling to admit 
the new term Ordovician proposed for it. 

Geologists owe a debt of gratitude to Mrs. George 
Huntington Williams, who founded the lectureship in 
memory of her distinguished and much lamented hus¬ 
band, the late Professor of Geology in the Johns Hopkins 
University, They will also accord their thanks to those 
who selected the fi rst lecturer, and to him for his choice 
of a subject. T. McKennv Hughks. 

r//£ TIVO BONDS. 

Memorials cf William Cranch Bond and George Phillips 

Bond. By Edward S. Holden. Pp. 296. (New York; 

Lemcke and Buechner, 1B97.) 

N these days when one is rather inclined to forget 
who were the pioneers of astronomy in different 
countries, it is interesting to be able to obtain*a volume 
in which are described the lives, the difficulties to be 
surmounted and the success attained by those who have 
been in these critical positions. The two Bonds— 
William Qanch and George Phillips, father and son— 
be refarded as the first important contributors 
towards the farly history of astronomy in America ; and 
as they w^the first two directors of the now well-famed 
Hanvi^GoHege Observatory, the eai^lfost founded of any 
col^e Ohei^htory in the United States, an account of 
their UVd^ ^ woiic is very wdcome. 

The volume purposes to afibrd sutli infbrm- 

eiliL #fo£ E. S* Holden* and those who luive 
hetfiiri'^ great credit feur this vai^i|al^e cpti- 

iifie hUtory asttOhomers* ’ Prof.' Holden, 
as td he&kme acquainted afith the Bonds in his 

pre^ce he ^^ehks oif the f unfitllitig 

‘'1^, hhd Ms .ybung^’.rCceilved at' 
■' ;*Vii.,-'has "Ibeen irty 
^ ** as an obiftTver* ,jto repeat some parts 
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of his (George Bond’s) work, and to obtain in this way 
an even more accurate judgment of his persistent 
thoroughness.” 

William Cranch Bond’s father was a true Cornishman, 
and it is said that the family never ceased to regret their 
immigration to America. “ A loyal love of England 
was characteristic of the family for many years. In 
household customs, manners and traditions they were 
thoroughly English down to very recent days.” 

William at an early age turned his attention to astro* 
nomy, and when only fifteen years old (1804) con¬ 
structed an excellent chronometer, and also a quadrant 
which proved a very serviceable instrument. His taste 
for mechanical contrivances was considerable, and, as is 
now well known, he became very distinguished in this 
direction. Much interesting information is brought 
together in this volume, which shows that William 
Bond’s career was by no means a smooth one, although 
it was rewarded with great success. The chronograph, 
now an important adjunct to meridional work, we owe 
to his mechanical ingenuity, and it is interesting to note 
that he was the first American to be elected a Foreign 
Associate of the Royal Astronomical Society. 

William’s son, George Phillips, was perhaps even more 
remarkable than his father in the amount of work which 
he accomplished. His Magnum opus on the great 
comet of Donati is perhaps the best known of his con¬ 
tributions, but there are others which were of nearly 
equal importance. It may be mentioned liere that he 
was awarded the gold medal of the Royal Astronomical 
Society for the splendid memoir just referred to, but the 
official notification of the award reached America some 
days after bis death. The nebula of Orion was minutely 
examined by him in the winters of 1857-8-9, in order to 
check the drawing made by his father, and investigate 
the truth of the remarks of Otto Struve, who criticised 
the positions of the stars in the engraving. This memoir 
is also of considerable importance, and illustrates the 
thoroughness which he displayed in his observational 
work, George Bond’s forecast of the future of photo¬ 
graphy in its application to celestial physics has shown 
that he thoroughly understood the whole question, and, 
as ProL Holden remarks, he is the father of celestial 
photography.” 

The volume before us contains several interesting ex¬ 
tracts from the diaries of George Bond, which include 
many important facts about his life. The extracts from 
his notes, made during two visits to Europe in 1851 and 
1863, will be found very pleasant reading, as Bond visited 
most of the important observatories on this side of the 
Atlantic. His interviews with and descriptions of the 
astronomers of that day abound with interesting 
matter. In an account of his visit to Paris, he says 
about JLcverrier: 

** In the frankness of his manners, in the absence of all 
assumed dimity and in other points of resemblance, he 
is not unlike Mr. Adams. H» 6traightfbi*ward way of 
expr^ting lumsel^ and absence of all ostentation, render 
him jvhat 1 should call accessible.” 

These diaries are followed by a collection of George 
Bond's ixnrreepondehce, whifo ^ last chapter is devoted 
to ah account of the sdiehtifiC work accomplished by 
both the iaiher and son. A useful appendix is added 
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containing a list of the scientific writings of the two 
Bonds, compiled by Mrs. Richard F. Bond. 

We cannot bring this notice to a conclusion without 
referring to the admirable way in which the lives and 
work of these two men have been set forth, and to the 
excellent reproductions of those celestial objects which 
will always be connected with their name, namely, 
Donati's Comet and the Nebula of Orion. 

William J. S. Lockyer. 


OUR BOOK SHELF, 

Hints to Teachers and Students on the Choice of Geo¬ 
graphical Books for Reference and Reading; with 
Classified Lists. By Hugh Robert Mill, D.Sc., F.R.S.E. 
Pp, J42. (London: Longmans,Green,and Co., 1897.) 
A MiBLfOGKAVHV IS always a difficult work to conipile 
satisfactorily, and it becomes an even more delicate 
undertaking when an eclectic method is followed. The 
Bibliotheca Geographica,” which Herr Otto Baschin 
edits for the Berlin Gesellschaft fur Erdkunde, is an 
example of the comprehensive type of bibliography, and 
Dr, Mill’s little book admirably represents the type 
which aims at being serviceable rather than complete. I 
Of the direct value of the book to teachers of geography, 
and indirectly to the science of geography, there can be 
no question : what surprises us is that Dr. Mill should 
have had the temerity to prepare it. Few people care 
to publish lists of what they consider to be the best 
books on any particular subject; and those who do 
commit themselves are often afterwards visited with mild 
regret The author of this book, however, occupies an 
exceptional position forknowing what geographical works 
are m existence, and hts lists of bemks show that he 
has made his selections carefully and with a mind free 
from prdudice. The volumes are classified under seven> 
teen different headings, and dealt with in as many 
sections. A chapter on the principles of geography 
forms a suitable introduction to the more practical part of 
the work 

But a list of books, even when annotated, is not a suffi¬ 
cient guide to a teacher, and it needs to be supplemented 
by a few remarks upon the general utility and educa¬ 
tional value of the works mentioned. We are glad, 
therefore, that Dr. Mill precedes each list with a brief 
description of the particular branch of geography, or 
the continent, to which the books refer, and with hints 
on the use of the books. From the notes and the lists 
it is easy to learn what volumes arc best to read, and 
where to turn for trustworthy information upon any | 
geographical subject met with in ordinary life. The 
‘student may refer to the book with confidence, and the 
teacher of geography will benefit by taking it as hts 
guide. 

We notice that the volume was prepared at the re¬ 
quest of the Geographical Association, The Association 
could find no better way to further its objects than by 
encouraging the publication of works of this character. 

Sleep: its Physiolo^^ Pathology^ Hygiene and Psychology. 
By Marie de l^nacffne. Pp. vii + 341. (London: 
Walter Scott, Ltd., 1897.) 

Tkis book is divided into four chapters dealing with the 
subdivisions of the title. A ^od account is given of tbe 
phenomena and theories of sleep. The chief abnor¬ 
malities are well described, and the author includes an 
account of certain allied conditions, such as double con¬ 
sciousness and Latah, The references to general 
pathok^ry in section are apt to be somewhat anti¬ 
quated, as when the mental enfeeblement of goitre is 
ascribed to withdrawal of blood from the brain. The 
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subject of hygiene of sleep is evidently that to which the 
special work of the author has been devoted- 3he lays 
great stress on the proper management of sleep, and has 
somewhat novel views on the evils of prolonged sleep, 
and of fixed hours for sleep, and on the harmfulntss of 
rocking babies in order to make theni sleep. She de¬ 
scribes very fully a condition which she terms the hypna¬ 
gogic or half-awakened state, a condition characterised 
by increased suggestibility which is regarded as having an 
unfavourable influence on the mind if allowed to become 
well developed. 

The chapter on psychology is devoted chiefly to dreams, 
of which a good systematic account is given, without 
anything especially new. The author seems to regard 
dreaming as an indication of high mental development; 

dreams increase with the variety and activity of mental 
life,” because intellectual workers dream more than 
servant girls. May this not be due to the fact that 
servant girls are usually the sounder sleepers ? 

Lessons from Life, Animal and Human. With an Intro¬ 
duction by Rev. Hugh Macmillan, LL.D, Pp. xvi 

4 529. (London : Elliot Stock, 1897). 

This book is intended for preachers and Sunday-school 
teachers, and the lessons which it draws are not infer¬ 
ences but moral analogies. Thus an account of the 
bower bird establishes the maxim that **the relief times 
of life secure bodily and mental energy, and good spirits." 
The advertisements at the end of the book inform us 
that there arc several volumes on the same plan, and 
that they have a good sale. The one before us is a 
compilation from many authors, with Darwin at one end 
of the scale and a crowd of obscure or anonymous 
writers at the other. The author js not particular in 
I his choice of materials. He draws lessons from the 
I most unlikely stories, and his familiarity with the litera¬ 
ture of natural history can be estimated by the fact that 
he attributes to George Shaw the delightful account by 
Gilbert White of the oehaviour of Timothy, his tortoise, 
in a shower of rain. The illustration or epigram from 
nature, which is so attractive in Shakespeare and other 
great writers, is here reduced to a “ sad, mechanic exer¬ 
cise.” When the allusions and emblems are arranged in 
cyclopsedias, so that the preacher has only to look up a 
I virtue or a vice in the index to find a more or less ap¬ 
propriate analogy, it is plain that the didactic anecdote 
IS now hackneyed and worn to the last flimsy thread,” 

L. C. M. 

All about Animals^ for Old and Young. Oblong 4to. 

(London: George Newnes, Ltd., 1897.) 

Although the title is somewhat pretentious, this col¬ 
lection of large si^e photogravures is an enormous ad- 
I vance on the old-fashioned animal picture-books ; and 
the volume forms an attractive Christmas gift for young 
people interested in natural history. All the plates are 
I good, and some are excellent, although a few suffer ^6m 
I over-enlargement. A naturalist wul, however, notice 
that one plate of deer is wrongly named ; and a 
emendations might here and there be suggested in .tlw 
explanatory letter-press. This is for the most part well 
and brightly written, and serves to enhance the interest M 
the figures. In the first half of the book the 
number of the illustrations are from photos Iff 
Gambier Bolton, but in the second half other arti^sV 
names appear. And many of these latter are . 

repetitions of the animals figured in the first hfl^, 
is deddedly a pkyvas many other species 
been introduced. In a fiiture edition these 
might be re{finced by others; and a reattat^Wiitie^ 
the whole aarat sm oi ard^t 

advisable. Evdnt as stands the book ou^ : 

doubdess wUlt coimnOnd a large ^ ^ 
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LETTERS TO THE EDITOR 

Sdtiffy d^s not hold himseff respomihh far opinions ex¬ 
press^ by his (orrtspomignfs, N^itktr tan iu undoriake 
to rohtm^ or to correspond with the toriters of. refected 
pimntscripfs intinded for this or any other part of NATURE. 
No notice is taken of mtonymons commun hut terns, 

Transpiration into a Space Saturated with Water. 

For some time past^ I have been endeavouring to decide 
whether the encivy used in raising the water of the transpiration 
current is derived solely and directly from the inflow of heat at 
the evaporating surfaces of the leaf-cells, or whether stored 
energy (i,e. vital force) is in any way responsible for work done. 

It has been observed that plants transpire into k space 
saturated with moisture. But I am not aware that it has been 
pointed out that this transpiration will continue even when no 
fight falls on the leaves. Without this precaution we cannot 
assume that the space is really saturated at the surface of the 
leaves; for they wnt convert some of the light into heat, and so 
lower the state of saturation at their surfaces. 

In my experiments small leafy branches were cut and set in a 
watery solution of eosin under a glass receiver. Beside the 
vessel containing the eosin, and under the receiver, a beaker 
hlled with boiling water was placed. The receiver became imme- 
dlately filled with water vapour, and, os the space was continually 
falling in temperature, owing to the^ coolit^ of the beaker, it 
remained always in a state of saturation, l^ese arrangements 
were made in a feeble light, and then the receiver branch and 
all were set in total darkness. It is to be mentioned that a wet 
hoard cut off the direct radiation of the beaker from the branch. 
After an hour it was found that the eosin had risen into the 
leaves of the branch. In order to ensure that this rising was not 
due to reduced air pressure^ previously obtaining in the water 
conduits of the branch, experiments were made in which any 
reduced pressure was equalised by setting the branch for one 
hour standing in water under the receiver, before setting it in 
eosin. The same result was obtained in these cases. 

The raising of the eosin in this experiment seems probably 
due to a pumping action in the cells of the leaf, depending upon 
vital processes taking place there. This surmise ia confirmed 
by the fact that the elevation of the eosin does not take place in 
a saturated atmosphere if the leaves have been killed. This 
may be proved either by leaves killed by immersion in water at 
about 90® C., or by exjMsure to chloroform vapour. 

If the pumping action be a vital *’ process we would expect 
it to be dependent upon a supply of oxygen, like growth and 
grotropic curvatures, &c. We, in fact, find this to be the case. 
Thus a branch wholly surrounded by water will draw up eosin 
from a vessel below, if exposed to light. The raising of the 
eosin will be but little if the light be cut oflF from the submezged 
branch. The action of light supplies the leaves with oxygen set 
free by assimilation ; in the dark, however^ the leaves can only 
obtain the small amount of oxygen dissolved in the water, and 
perhaps a little, loo, derived by intramolecular respiration, 
with this Umit^ supply the elevation of the eosin is incon¬ 
spicuous. 

The oxidising processes taking place in the leaf-celU must 
bring about some minute rise in temperature. This will, of 
course, favour evaporation. But I think this effect would be far 
too small to account for the whole phenomenon of transpiration 
into saturated spaces, as I have here described it. 

That a very considerable amount of the pumping action is 
located in the leaves, may be shown by employing large leaves 
set upi^t in the eoBin* It will be found that in a dark 
saturat^spoce the veins of such Urge leaves severed from the 
stem will rpilckly become Injected with fhe colouring fluid. 

Hrnry IL Dixon, 
Trinity Oc^lege, Dublin, December 14. 


* Zeeman Efltodt Photographed. 

In the nnmb^of Naturic iswed on September 2. rSpy, a 
mort juiepunt is given (p. 406) of the repent work which has 
hwtt done ih thd stody of *Uhe radiation of light in the magnetic 
U k remarked that It would be very desirable if 
the mtita Zeenirah wera rep^ pho- 

Thi^ indewj appeiucd to be alt the more necessary 

a l>ihcttsfiaD on ie Asesnt of Waler in Tt»n, Amt, qf 



in consequence of the doubts expressed and entertained as to 
whether the effect was a simple broadening of the spectral Knes, 
or the production of doublets and triplets, or a combination of 
both effects. 1 accordingly availed myself of the opportunity 
afforded me, through the courtesy of the Royal University, of 
using for this purpose the splendid Rowland's concave grating 
mounted in the Physical laboratory at EarLsfort Terrace, 
Dublin. 

After the usual amount of preliminary difficulties and failures, 
I have finally succeeded in actually photographing all the ap¬ 
pearances described by Prof. Zeeman, and 1 herewith enclose 
three small negatives which show the general character of 
the phenomena, and verify Zeeman's observations. 

I do not now propose to enter into any particulars as to 
measurements, See. , so I shall merely describe the photographs. 

The line represented is the violet line of cadmium which lies 
nearest to the blue, its wave-length being 4678, Plate a is 
taken with the slit viewing the spark across the lines of force of 
the magnetic field. The electro-magnet being excited, wc have 
the triplet marked 1. The current was then turned off, and 2 
was takeni which shows the line in its normal condition. A 
nicol was then inserted between the lens and the slit, and 3, 4, 
5 were taken. Of these 4 shows the line when the magnet i^ 
not excited, while 3 and 5 were taken with the magnet excited. 
Tlie position of the nicol in 5 was at right angles to that in 3, 
and as in $ the side lines of the triplet have disappeared, it is 
proved that they are plane polarised. A faint middle line is 
shown in 3, but in my other photographs this line of the triplet 
is very weak, showing that it is mainly plane polarised in a 
plane at right anjgles to that of the side lines of the triplet. This 
18 shown more distinctly in plate B, where 6 and 8 were taken 
with the excited field and the nicol interposed, the position of 
the nicol in 8 being at right angles to that in 6. The line 
marked 7 was taken with the magnet unexcited. 

The third plate, c, was taken with the slit viewing the spark 
aiottg^ the lines iforce in the usual way through an axial 
aperture in one of the pole-pieces. In this plate the line marked 
9 was taken with the magnet unexcited, whereas xo was taken 
with the field excited. The latter is a distinct doublet, ahd a 
photograph which I took to-day with a quarter wave-plate and 
a nicol interposed, shows that the lines of the doublet are 
circularly polarised In opposite senses. 

I wwn to thank Dr. W. E. Adeney, the curator of the 
University laboratories, by whom the grating was mounted, for 
all the trouble he took to fircilitate my work, and also Prof. 
Barrett, of the Royal College of Science, who kindly lent me 
his electro-magnet. Thomas Preston. 

P.S.—You will observe that all the effects described above 
are clearly visible on the plates (which I have forwarded) by aid 
of any ordinary magnifying glass. They lend themselves 
admirably to lantern projection, and when thrown on a screen 
the effects may be shown to a large audience. It is to be clearly 
understood, however, that the description' above applies to this 
particular line (it is also true for other particular lines); but it 
IS not implied that the same effect precisely is produced in 
every other line, either of the same or of different substances. 

I am making further observations on this latter point, and 
hope to publish my results shortly. T. Preston. 

November 19. 

[The argativej! referred to by Mr. Preston show clearly the 
effects described, but they do not lend themselves to satisfactory 
reproduction, even when enlarged. —Ed. Nature.] 

The Small TortoleeeheU Butterfly in December. 

I SEB in rnofe than one daily paper of this morning's date a 
paragraph announcing the appearance of a snull tortoiseshell 
Dutterfly in Highgate Police Court yesterday lis something un- 
usuXU 

This bttiterfiy is more or less common wherever nettles 
grow freely, and there is a succession of broods throughout the 
Sne season, the lost of whidi hibernates and reappears early 
in spring (in mild wiptets in the southern counties as early as 
February, or perhaps occasionally even in January). It is 
easily dtsturbed in its winter quarters, so there is really nothing 
sueprisiBg about its appearance now. The small tortoiseshelJ is 
usually one of the latest butterflies tb retire from notice in 
outuUiA, and one of the iirat to roappear in spring. 

Chiswick, December 21. W. F. Kirbv. 
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NYASA-LAND> 

S IR HARRY JOHNSTON has had a unique oppor- 
tunky, and he has made the most of it. Most areas 
in Afritra over which European protectorates have been 
estnhiished duriiift the past twenty years are vast in size^ 
varied in population, as a rule unhealthy in climate, and 
commercially unprofitable. In the Congo Free State, 
Rhodesia, British East Africa, Damaraland, German 
East Africa and Erithrea, all the best eiTorts of the 
administration have been necessarily devoted to a 
struggle against almost insuperable difficulties. In these 
cases the leaven of European yeast is so small in 
proportion to the vast bulk of African meal, that one 
part of the mass has begun to putrefy before the rest has 


part of the 
lightened. 


It fell, however, to Sir H. H. Johnston’s lot to ad¬ 
minister a district of exceptional promise, in which a 
group ot Scotch planters and missionaries had been 
settled for many years. He found a number of men 
wilting to help, and already possessing a considerable 
knowledge of the country and people. The protectorate 
s comparatively small and compact ; and yet it includes 



■( 








- 













f 

f 





... 









♦ 











if 



^ 1:.' 

4, ' 





. ■■ .# 


... 





p 











■ 



Fig. ScIi^tar'E road to KtuungE in procenf of making. 


a varied series of soils and climates. Most of the district 
is—for tropical Africa—fairly healthy. The natives are 
all Bantu. The Administrator was well backed financially, 
and had the implicit confidence of the Foreign Office 
officials. Hence he had an opportunity for deve1o]:kng 
the country pn experimental lines that might make it a 
model for the larger and more chaotic European pro¬ 
tectorates. How far Sir H. H. Johnston has succeeded 
in this task is shown in the magnificent work which he has 
published at the end of his term of office in Nyasaland, 
That is, however, a political question, which need not 
therefore be considered here, and we may at once pass 
to the consideration of the section of the work of 
scientific interest. For Sir Harry Johnston is fortunately 
a man of culture and scientific tastes, which bis 
position gave him opportunity to satisfy. Hence at 
the end of his term of office in Kyasaland he has 

I “ C#nlr«l Africa, An AtltHipt to glvt some AcemnK * 

of Ae Xoftiiorim undar BrUi 4 h IsSuonce North of iha 
to Ififty H. K.CB.. F.Z.S., Svo. Pjfc xi* + S 44 i 

6 nmp* and no ulustrations. (London: Methnen and Co., 1697.) 


been able to publish a monograph upon the country^ 
describing its history, its climate, its people, fauna ana 
fiora. The Gennans have made great progress with aa 
elaborate monograph upon German East Africa ; but 
that is the work of a large staff of officers, whereas Sir 
Harry Johnston’s is a one-man book, based on the 
studies carried out by a busy official during the intervals 
of administrative worries. 

The title of the work, " British Central Afric^” is some¬ 
what confusing, as the author uses the natne in two dif¬ 
ferent senses : on the title-page and maps it includes allf 
the British territories between the Zambesi on tine south, 
and German East Africa and the Congo Free State on 
the north. It was in this sense that the term was origin¬ 
ally proposed, at a time when it was hoped that the 
Blantyre Highlands would have been the administrative 
centre for a vast British territory, which would have con¬ 
nected British East Africa with the British dominions- 
south of the Zambesi. Sometimes in the book the name 
British Central Africa is used in its original sense, and 
sometimes only as a synonym of Nyasaland Protectorate ; 
excluding the western five-sixths of the country, which 
in 1894 were transferred to 
the administration of the 
British South Africa Com¬ 
pany. Thus on pp. 152-154 
there is a summary of “ the 
present method of adminis¬ 
tration of British Central 
Africa,” in which only the 
Nyasaland Protectorate is 
considered. Any one who 
failed to recognise the double 
sense in which the author 
dses his title, might infer that 
no progress has been made 
in the administration of the 
vast territory to the west of 
Nyasaland. It would, per¬ 
haps, have been as well to 
liave entitled the Ijook the 
“ N yasaland Protectorate,” 
for the monographic treat¬ 
ment, which is us main merit, 
is entirely limited to that 
area. The great western 
territories arc often referred 
to; but so scanty is the treat¬ 
ment they receive, that the 
name of that hardworkjng 
administrator Major Forbes 
is not even mentioned. 

The book opens with a 
^ ^ , series of graphic descriptions 

of the \ariouB types of country included in British 
Central Africa, using the term in its wider sense. The 
author vividly depicts the beauties of the jungle-bordered 
rivers, of the scrub-covered foot hills, of the cypress 
forests near the mountain summits, of the meadowland 
on the high plateau, of the rough, craggy, granite kopjes, 
and of the squall-tossed Isdce. Included among the 
word pictures of these beautiful scenes ie a graphic 
sketch of the death-bed of a mining prdspecior, which 
would not be out of place in a religious tract. 

The second chapter gives a short Account of the 


MO. 1469, VOL. 57] 



nimnmry fepm ^historic times up to t8^ 
inuretting sttga^on here advmtced is tbut the uuceM^ 
of the extstiug Bautu mbubitants of Southern 
invutied the mion south of Luke Chtd iboitt aobb wMu# 
«gD^ cohehttitm bued on tiie while duttibuti^ 

tmtive itatte Imr wwl. ' Aftto itSp the hlsto " 

becomes more detailed, for tiiep f^an Sir 
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Johnstoti’s connection with the settlement. Chapters 
follow on the slave trade and on the European settlers ; 
future additions to the ranks of the latter are advised in 
an appendix that civilisation has reached a stage in the 
Shir^ Highlands which makes a dress suit more useful 
than a pith helmet. A special chapter is devoted to the 
missionaries, to whom country owes much ; the debt 
is fully acknowledged,' but the missionaries are re¬ 
proached for the cant and the inaccurate reports written 
to gammon ” the British public* 

The last four chapters of the book deal with the 
natural history* The botanical section includes a 
valuable list of Nyasaland plants compiled by Mr. J. H. 
Burkin. The first collections were made by Sir John 
Kirk in x86i and 1862 ; and judging from the frequent 
repetition of the names of collectors m the catalogue, the 
three principal subsequent contributors have been Prof. 
G. F. Scott-Elliot and Messrs. J. Buchanan and A. 
Whyte* The general chapter on the fiora calls attention 
to the most conspicuous and interesting plants ; the 
remark of most general interest in this section is the 
author's repeated protest against Dr. Russel Wallace's 
well-known view that the tropics have less gorgeous 
displays of bloom than temperate regions, an impression, 
Sir Harry Johnston remarks, “formed from an exclusive 
acquaintance with the dense forests of Tropical America 
and Malaya.” 

The zoological chapter consists of lists of the animals, 
most of which have been determined by the staff 
of the zoological department of the Natural Histoiy 
Museum, with general notes by Sir Harry Johnston. 
The lists of insects are relatively the shortest, but the 
author confesses to “a sweeping hatred of the insect 
race ” ** It is surprising, to my thinking,” he remarks, 
“ that our asylums are not mainly filled with entomo¬ 
logists driven to dementia by the study of this horrible 
class.'* He says he cannot call to mind “one insect 
that is of any benefit to man . . . with the doubtful ex¬ 
ception of the bees and the Cochineal Aphis,” ignoring, 
therefore, the scavenging function of the flies, the 
chemical and medicinal products of the galls, the silk¬ 
worm, and other such invaluable servants of man. The 
author appears most interested in the mammals, among 
his notes on which some original suggestions are made. 
With the author's usual courage, he runs a tilt against 
zoological nomenclature; he objects to Burchelt’s zebra 
being regarded as the type of the species “merely 
because it was the first one to be discovered; and 
then renames the species Eguus The varieties 

burckilli^ chapmani^ and granii he regards as only 
varieties of Equus Hgrinus; while the name Equus 
cnmshayi^xhKt of the Nyasaland zebra, is ignored al¬ 
together. Sir Harry Johnston's views on phyl^eny are 
^ ^och hU own as his methods of nomenclature* He 
pubhshes (p. 310) a diagram showing “the origin and 
Relationships A modem groups of Horned Ruminants.” 
According to this novel diagram the giraffe, which is 
usually regarded as a descendant of Sivatherium, is 
remrsehted as one of the offspring of the Chevrotains. 
The prongbuck, definitely included by the author among 
Che antlered ruminants, is shown as a branch of the 
giraffe stem. Alt the antelopes, sheep, and goats and 
the musk-ox are derived firom the Capricorns, a group 
which is again a direct descendant from the Tragulidse 
or Chevrotains. Eariy in the work the author tells us 
chat bur views ph thf rdations of Afirtcan mammals may 
Mat any time **upset by untooked^fbr discoveries,” 
apd Coo in the day i^straSes this view by tefhrring 
discroVeity whidi he describes as 
of inbsc Importance and interest,” 

Utesature of the 

of the mflmpgmph descrilMs du 

; hem thb amhpr ^lerics as an etpdt as well 
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as an enthusiast. The section includes a most valuable 
series of vocabularies, and detailed descriptions of the 
people and their habits. Some of the descriptions, 
indeed, are probably too detailed ; much is recorded, 
though half veiled in dog Latin, which might have 
been more appropriately relegated to the pages of a 
strictly anthropological journ^ instead of being pub¬ 
lished in a work the rest of which is suitable for general 
circulation. 

The author's eulogy of his colleagues, notably the 
present Commissioner Mr. Alfred Sharpe, and his tribute 
to the chivalrous courtesy with which the Portugese 
always behaved in their relations with him, are instances 
of the author's tact and fairness, and th^ illustrate the 
spirit in which the work is written. The book is in 
every way worthy of Sir Harry Johnston's industry and 
scientific attainments, and will remain the most en¬ 
during memorial of his seven years' work in the develop¬ 
ment of the most promising of our tropical African 
possessions. Moreover, the illustrations, two of which 



Pic. 9.—a Male Reedbuck's Head. 


arc here reproduced by the courtesy of the publishers, 
are probably the best ever issued ih an English book 
on Africa. 


CHRISTMAS MUMMERS, 

pROBABLY not a few readers of Nature have, 
^ while staying over Christmas at a country house, 
been asked into the hall during the evening of Christmas 
Eve to witness a strange and mntastic rural performance 
called the mammcrB' play, and probably, too, they have 
promptly diatnissed the udiole thing as an idle and un¬ 
meaning piece of countiy folly. Th^ would have 
nqted, perhaps, the rude dialogue, the (^fmracters of St. 
G^rg^, the Frince of Paradine, and the King of Egypt; 
and would have concluded that tM 
was a faint echo of some miracle play Of the Middle 
Ages, the Church adopted this njMna of teaching 
the people* 

Alike in the dismissal and in the, uncareful noting of 
the chmiacters, these observers of the coimtry Iblk would 
have been am The Christmas mumitunf play is 
worth aittention, and more than mere casual attention* 
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Like other things which are done by the peasantry 
periodically, it is done by tradition, and traditional 
doings have a habit of getting weather-worn, so to speak. 
Some portions of them will remain fairly prominent, 
other portions will be more obscured ; and so the proper 
sense of proportion among the different parts of the 
once perf^ whole has disappeared. This is what has 
happened with the mumming play. St George and his 
Eastern companions have remained in undue prominence 
with reference to other characters, and hence it has come 
about that the really archaic character of these plays 
has been lost sight of. 

I need not describe the performance. Versions have 
been printed in the Transactions of the Folk-lore Society, 
and they have been examined scientifically by Mr. Fair- 
man Oldish ; but I will tr^ briefly to explain the origin 
of these mimic representations of forgotten things. 

The first thing to observe about the play is that the 
dialogue is in a state of decay. To restore it to any¬ 
thing like its earlier form would require the careful 
collation of all the versions with a view of ascertaining 
the portions that are practically common to all, the 
portions that arc common to only a few variants, and 
the portions that are unique. This operation needs ex¬ 
tension, too, beyond the mere mummers’ play, for there 
are the Pace Egg play, the sword dance, and the Plough 
Monday play, which have most of the characteristic 
features of tlie mummers’ play, and cannot but be pro¬ 
ducts of the same original. After the dialogue is duly 
examined, there is the action of the play to consider. 
It is remarkable that all the actors in the different parts 
►of the country from North England to Cornwall, how¬ 
ever widely they differ in their dialogue and in the names 
of their characters, differ very little, if at all, in their 
action. The chief features of this action are found to 
be (0 the drawing of a circle with a broom for the 
place in which the play is to be performed ; (2) the 
fight, in which the swords are very carefully locked 
together found the neck; (3) the death and revivifica¬ 
tion of the champions \ (4) the costume of the characters, 
partly made of paper to imitate armour, as some writers 
have thought, but leaves of trees, as I think I shall 
be able to prove, and partly in imitation of animal 
characters. 

Now in this traditional form of acting and of dressing 
there is more of archaic survival than in the dialogue 
part of the play. The circle which is formed for the 
players to act in is meaningless, unless it be interpreted 
as a magic ring drawn or constructed by the broom— 
that is the magic weapon of the witch, about which Prof. 
Karl Pearson has recently written so ably. The in¬ 
variable position of the sword leads us to its parallel in 
the sword dance of the north of England, and hence to 
innumerable links with Scandinavian ritual. The death 
and revivification of the warriors is the reproduction of 
that eternal contest between winter and spring, which is 
to be found throughout the agricultural ceremonials of 
the European people, and which Mr. Frazer has ex¬ 
amined so thoroughly. The costume of the players, 
some examples of which, thanks to Mr, Fairman Ordish, 
are to be found in the Anthropological Museum at 
Cambridge, connects the characters with the ritual 
belonging to the tree and animal cults of an almost 
dateless past. And in the whole thing we have, I doubt 
not, one of those ** manifold though never developed 
germs of dramatic representation” of which Orimth 
gives some interesting examples, and which he explains 
“can be traced up to the most antique festivities,” 

Let me shortly state the arguments in support of this 
view. The contest, the death, and the revivincation, are 
the central factors which neea explanation, and this can 
best be done by examining their accompaniments, the j 
setting, so to speak, in which they are embedded W|s 
first of all dismiss the period of Christmas as being the ' 
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Special period of these mumming plays. It has grown to 
be so now; but that this is a late growth is shown by the 
fact that the same play is to be found, performed under 
another name, the Pace Egg, at Easter, and that signifi¬ 
cant parts of the same play are to be found performed as 
the Plough Monday play of early spring time. This 
agrees with the rule of most of the surviving traditional 
festivals attached to particular 'periods or dates of the 
Christian calendar. They are at some places attached 
to one festival, in other places attached to another, and 
it seems certain that these ancient ceremonies were trans¬ 
ferred to the Christian season most favourable locally to 
their continuance, but not necessarily the same period of 
the year as they were originally performed. Without 
then fixing upon any of the Christian festivals as the 
archaic season for the play taking place, we may leave 
the question of date open, to be settled by other con¬ 
siderations. The next important point is the costume. 
Examining this carefully from the very modern examples 
which are preserved, we may conclude that the use of 
paper is but the adaptation of the cheapest material to be 
got for the purpose required. Now the paper dress is 
formed by stitching together a series of small pieces in a 
sort of scaly fashion, and the only two suggestions to 
account for this are first scale armour, secondly leaves. 
Against the idea of scale armour being present in the 
minds of the rustic performers there is much to be said, 
and particularly*that scale armour is not in accordance 
with the other conditions of the play. In favour of 
leaves being intended there are manv examples, notably 
the Tack-in-the-Green of May Day, of such efresses being 
used in these popular dramas ; and, further, there is the 
fact that some of the mummers, or maskers as the name 
implies, formerly disguised themselves as animals—goats, 
oxen, deer, foxes, and horses being represented at dif¬ 
ferent places where details of the mumming play have 
been recorded. It seems, then, that we have as data for 
ascertaining the principal features of the mumming play : 
(1) the undoubted fact of animals being reprcscntecl; (2) 
the deduction that trees were also represented; (3) a 
contest, which resulted in the death of one of the 
opponents ; (4) the restoration of the dead to life. Now 
mimic representations of an archaic ceremony in which 
actors take the parts, both of animals and trees, are found 
all over Europe, and they take place at spring time, just 
when leaves have once more appeared after the desola¬ 
tion of winter. This association of facts in the spring¬ 
time festivals can be equated with the association of facts 
in the mumming plays with sufficient precision to make 
it safe to conclude that the equation is due to a descent 
from a common original. 

What is that original ? In the personages who are 
thus slain in mimicry, to adopt Mr. Frazer’s language, it 
is impossible not to recognise representatives of the tree 
spirit, or spirit of yegetaliofi, as he is supposed to mani¬ 
fest himself in spring. The object of slaying the spirit 
of vegetation at any time, and above all in spring, when 
his services are most wanted, is that the divine life, in¬ 
carnate in a material and mortal body, should be con¬ 
veyed from the old representative of the god to a new 
incarnation. The killing of the god is only a necessary 
step to his revival or resurrection in a better form, 
S^dents of Mr. Frazeris work will not need to be re¬ 
minded of the details of this argument, but I point out 
that they explain adrauately not only the leafy and 
animal diresses of the English mummers, but the death 
and revivification of the principal actors ; and they find 
their most archaically developed form in the NorSe 
mythic between Thok and balder, in other wotds 
between winter and spring. 

What then, it may be asked, is to becofoe of St 
and bis Eastern companions, if all, excw tb^, have se 
great an aafiqaHy ? The answer is that th^ 
later engr^tn^, and the aaswet b fottnnaialv 
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which can rather confidently be given. Folk-drama, 
like other branches of folk-lore, need^ studying carefully 
and minutely to see what Its chief essentials are. It is 
clear that the Church could not repress the dramatic 
representations of the people. So they utilised them. 
They turned characters oelonging to the primitive 
religion into characters bearing the names of, and 
having just the slighest resemblance to, Christian 
characters. St. George was a knight who fought and 
slew enemies. He was fitted to do the fighting therefore 
in these old plays. But he did little else. He had to 
conform to traditional ways, if he introduced non- 
traditional speeches. He had to see his slain enemies 
restored to life, and he had to dress in the traditional 
manner and meet the traditional animal characters. 
Except, indeed, for the names of the characters there 
is nothing |in these mumming plays really belonging to 
Christian knighthood and feudal nobility. No one would 
dream of attributing to them any of the dignity of 
romantic chivalry ; they remain as they were originally, 
traditional representations of popular festivals. There 
is only the rudest action and the most archaic ideas : 
and it is not difficult, therefore, to get rid of the thin 
veneer of ecclesiastical influence in order to search for 
the more archaic relics underneath. 

Laurkncb Gommk. 


At a meeting on December 15, Sir W. H. Flower, K.C.B., 
F.R.S., was elected an Associate of the Royal Academy of 
Sciences of Belgium. 

Prok. G. Carry Foster, F.R.S., will resign the Quain 
Professorship of Physics, University College, London, at the 
close of the present session. 

Dr. Augustus D, Waixer, F.R.S., Fullerian Professor of 
Physiology and Comparative Anatomy at the Royal Institution, 
has resigned his chair. 

It is with deep regret that we announce the death of Prof, T. 
Jeffery Parker, F.R.S., professor of biology in the University of 
Otago, Though Prof. Parker died on November 7, the news 
has only just reached this country; and it is given melancholy 
interest by the fact that the “Text-Book of Zoology,’’ upon 
which Prof. Parker had for some time been engaged with Prof. 
Haswell, was only completed a few days before hi$ death. 

The Council of the Chemical Society have recommended 
the following as Foreign Members to be balloted for at the 
next meeting, January 20:—Prof. Remsen, Baltimore, U.S.A.; 
Prof, Troost, Paris; Prof. Moissan, Paoris; Prof. Raoult, 
(Grenoble; Prof. Oswald, Leipsig ; Prof, Curtius, Bonn; Prof. 
Mensutkin, St. Petersburg; Prof. Morkownikow, St. Pe^rs- 
burg ; Prof. Arrhenius, Stockholm; Prof. Waage, Christiania ; 
Prof. Franchimont, Leyden j Prof, van der Waals, Amsterdam ; 
Prof. Spring, La^e; Prof. Korner, Milan. 

We regret to leam that Prof. Francesco Brioschi, president 
of the R. Accaderaia dei Lattcei, died at Milan on December 13. 

The AthtHmm announces that the mlneraloRist Dr. Albrecht 
Sdirauf, author of several scientific worka-Hunong others of a 
“ Lehrbttch der i^yslkalischeh MiherOlogie,” of a ^Miand- 
buoh der Edetfteiakunde,’* and of an Atlas der Krystallfortnen, ” 
-^haa jaat died at Vienna in his siEtieth year. Dt. Schiauf 
was profium of tidnen^^ the University of that place* and 
of the Mi^ Mtteeom, 

; deaiik is afmoimee<|, at Cape p>lony, of Prof. James 

4 the South Aifirican College 
w4 horn, In 


Argyllshire in 1869, and had a bnlllant career at Glasgow 
University, passing on to P)dinburgh. Subsequently he spent 
several sessions in private research, under the special direction 
of Lord Kelvin, in the physical laboratory of the Glasgow 
University, and also in the electrical engineering workshops. 
At the completion of his scholarship he was appointed Demon¬ 
strator in Physics at the University College, Nottingham, w'here 
he remained until appointed to a professorship at the South 
African College in 1^5. 

Mr. H. F. Donaldson, Engineer-in-Chief of the London 
and India Docks, has been appointed Deputy Director-General 
of the Ordnance Factories. 

The sub-tropical Botanical Laboratory at Eustis, Florida, has 
been abandoned, and the work transferred to the Division of 
Vegetable Physiology and Pathology of the Department of 
Agriculture, Washington. 

Mr. A. C. Harmsworth has presented his Arctic ship 
Windward to Lieutenant Peary, and will have her overhauled 
and sent to America for his use in his coming Arctic expedition. 
This generous act is the latest incident in that series which has 
shown that England and America are bound by the strongest 
brotherly ties in their mutual interest in Arctic work. 

Prop. Oliver Lodge will commence his course of six 
lectures (adapted to a juvenile auditory) upon “The Principles 
of the Electric Telegraph,” at the Royal Institution on Tuesday 
next, December 28. The subjects of the individual lectures 
are :—The production of an electric current; detection of an 
electric current; land telegraphy; ocean telegraphy ; principles 
of wire and cable signalling ; space telegraphy. 

CiiRii^TMAS lectures for juveniles are Increasing in favour. At 
University College, Liverpool, Prof. Herdman, F.R.S,, will 
give a course of three lectures and a museum demonstration, on 
some of the more attractive parts of natural history, during the 
Christmas holidays. The announcement states that the course 
is for boys and girls, for whom the best places will be kept; 
adults will only be admitted on sufferance, i^ould there be room 
for them. 

The following are among the papers announced for reading 
at the meetings of the Society of Arts after Christmas, in 
January and February “ The Projection of Luminous Objects 
through Space,” by Mr. Eric H. S. Bruce j “F'ireproof 
Construction of Domestic Buildings,” by Mr. Thomas Potter ; 
“The Cinematograph,” by M. Jules Fuerst. 

The will of the late Dr. George (says ScUnce) gives 

his valuable entomological collections, together with his en¬ 
tomological books and instruments and an endowment of 
200 dols. per annum, to the American Entomological Society. 
From the residuary estate, after the death of his sister, the 
Entomological Society is to receive 5000 dels., the Philadelphia 
Academy of Natural Sciences 1000 dols., and the American 
Philosophical Society 500 doU. 

At the recent annual meeting of the Institution of Civil 
Engineers it was announced that, in respect of papers read 
during the Session 1896-97, the Council hod made the following 
awards :^Thft Institution premium, value lo/., to Mr. W. M. 
Mordey for his paper entitled “ Dynamos ” ; the Paris Elec¬ 
trical Exhibition premium, value 5/., to Mr. John Gavey for 
his papkt* on ** The Telephone Trunk Line System in Great 
Btitfluii^'; the Fahte premium, value 5/., to Mr. Benest for his 
paper on “^me Repairs to the South American Company’s 
Cable off Cape Verde in 1893 and 1895.”. An extm premium 
of 5/. was awarded to Mr. A. P. Trottex for his paper on “ The 
Disluriwce of Submarine Cable Worldng by Electric Tram- 
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’wayfl." The Council have decided to increase the number and 
values of the annual premiums commencing with the Session 
^$97-98 The WitlanS premium, the value of which the 
Council have increased to 25/, has been awarded to Mr. Mark 
Kohinson (member) for his paper entitled *‘On the Recent 
Development of the Single-Acting High-Speed Engine for 
Central Station Work.*’ 

M&. G* £. Brown writes upon a proposed memorial to Henry 
Fox Talbot, in the British Journal of Photography. All photo¬ 
graphers are aware of the value of Fox Talbot*s researches; in 
fact, modern photography would have no existence but for the 
labours of the inventor of the calotype process. Yet, as Mr. 
Brown points out, no mark of appreciation of his services has 
been made. At Bry-sur-Marne stands a monument to Daguerre ; 
Chalons can show one to Nicephore Nepce; but Lacock, in 
Wiltshire, the home of the Talbots, can display no sign of 
public gratitude. The memorial proposed is the restoration of 
the chancel of l.acock Church, where Fox Talbot’s father and 
many of his ancestors, as far bock as the sixteenth century, lie 
buried. It is probable that a more distinctly commemorative 
character may be given to some definite feature in the chancel, 
such as a window, but the whole chancel wdll be com¬ 
memorative. Subscriptions are invited, and may be sent to the 
"Fox Talbot Memorial Fund,** Capital and Counties Bank, 
Chippenham. 

The report of the Departmental Committee appointed by the 
Home Secretary to inquire into the testing of explosives for use 
in coal mines has just been issued as a Parliamentary jmper. It 
is recommended that explosives be tested in a highly explosive 
mixture of coal gas and air only, and^he Committee feel con¬ 
fident that any explosive which shows itself superior in this 
mixture would exhibit the same increase in safety in the presence 
of a coal dust mixture. Taking into account the general results 
of the experiments, the Committee have drawn up a test, and 
recommend that this should be applied to all explosives which 
are submitted for inclusion in the permitted list. The full de¬ 
tails of this test are given in an appendix. The amount of the 
charge which it is proposed to fire will be the equivalent of 
2 ozs. of dynamite and of 6 ozs. of gunpowder. In order to 
pass the test an explosive must not cause more than two failures 
in forty shots, a failure being defined as either an ignition of the 
gaseous mixture or an incomplete explosion. After most careful 
consideration it Has been decided to recommend that the test be 
carried out with a stemming of nine inches of dry powdered 
clay of good quality .well rammed over the charge. 

The Trustees of the British Museum have decided to dis¬ 
continue the opening of the Exhibition Galleries on week-day 
evenings from 8 to 10 p.m. after the close of this year; and, 
instead, to keep them open until 6 p.m, all the year round. The 
evening opening commenced in February 18^, on the instab 
iationof the electric light; the galleries, however, being opened 
only in sections, as the electric plant is not powerful enough to 
light up the whole building. At first the eastern and the western 
portions of the Museum were opened on alternate week-day 
evenings; but the number of visitors so rapidly declined, that 
the galleries were afterwards further subdivided into three 
aections. The numbers, however, have still continued to 
decline. The experiment of evening opening, having thus 
A fair and patient trial, will now be abandoned and a 
lengthened exhibition by day will be substituted, during the < 
months when the Museum has hitherto been closed at 4 p.m, or : 
5 p.mM according to the season of the year. On and 
Monday, January 3, the Exhibition Galleries will be kept tfpm 
throughout the year from 10 a. m. to 6 p,m. It is belie^d tbtt 
the extensiem of time will be appreciated by visitors, paitkfU* 
larly during the winter mootbs, when hitheirto the closing hour 
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has been 4 p.m. The arrangements for opening on Sunday 
afternoons will not be altered ; visitors being admitted at hours 
j varying between 2 p.m. and 7 p.m., according to the season of 
the year. 

The severe gale of November a8 and 29, which caused Such 
serious damage all along the south-east coast of this country, 
had the effect of raising the tide to an abnormal height, the tide 
of the following day being considerably depressed. Writing in 
the Engineer^ Mr. W. H. Wheeler says the wind appears to 
have had the greatest effect in increasing the height of the tide 
along the part of the coast extending from the Humber to the 
east end of the English Channel. The wind on the previous 
days had been blowing strongly from the south-west, a condition 
favourable to increasing the height in the Channel; it then flew 
round to the north-west, a quarter which always raises the tide 
in the North Sea. The combined influence of the winds from 
these two opposite quarters would therefore tend to concentrate 
the full effect of the tide along the south-eastern coast, and the 
records of the damage done to the cliffs and in flooding, owing 
to the water breaking through or Bowing over the banks, and 
doing other damage, show that this was the case. Fortunately 
the gale occurred five days after the new moon, or the effect 
would have been even more serious. The amounts by which 
the water at a few places rose above the proper tide-mark on 
Monday, November 29, are as followsGrimsby, 5 feet ii 
inches ; Hull, 5 feet 3 inches ; The Wash (Boston Dock), 5 feet 
3 inches; Lynn, 7 feet; Yarmouth, 8 feet; Ipswich, 6 feet 6 
inches ; Dover, 6 feet i inch ; Gravesend, 3 feet 4 inches ; New- 
haven, 2 feet 4 inches ; Portsmouth, i foot S inches. 

The last published Annaii of the Italian Central Meteoro¬ 
logical Office contains particulars of the activity of that depart¬ 
ment in various directions. One section deals specially with 
agricultural meteorology and the distribution of thunderstorms, 
and publishes a monthly review containing ten-day means for a 
considerable number of stations. A regular discussion of the 
mean weekly and annual frequency of thunderstorms and hail 
has been undertaken, and the results fur some provinces have 
been laid before the Royal Academy. Another section deals 
specially with earthquakes, and the observations are regularly 
published in a monthly Bullettn, Dr. Agamennone, to whom 
we are indebted for many researches in this subject, has estab^ 
Hshed a geodynamic observatory at Constantinople, with instru¬ 
ments similar to those in use at Rome. Considerable atten¬ 
tion is paid to terrestrial magnetism, and the present volume 
contains an account of the absolute measurements of the different 
magnetic elements made in Italy in the years 1888-9. Among 
the purely meteorological discussions we may mention one on 
the anemometrical records at Vicenza for the fifteen years 
The author states that the diurnal velocity curve is 
I far from showing thv simplicity of a single diurnal wave, 

The properties of algebraic curves, classified on the basis of 
their gonality, have been studied by Prof. Amadeo, and a paper 
on the subject—the third of a series—is published in ^he 
conto of the Naples Acad^y (Ui. 3a, 8-10). After dealing at 
length with the **gonal curves of the first and second iqwetes, 
the author pastes on to consider those of species r. The most 
noteworthy future U the proof that aj6;gpnal curve of si>ecios s 
can be re^err^ uniquely to a ^-gonal curve of the first or second 
spocles, aoposding as j is odd or even. 

BpitmkAlCmoih for November prints a very interesting 
hiStiory af the fiufblic gardens and pWntatioOs in Jamaica^.cOnr 
tribuf;^ to the of the Botmsfoat Sodety of 

by Mr. Fawcett, the Director. The first Botanic Gandl^ 
in Jamaica Wifortoed abemt t^ by a 

Mr/Mlhtoh Bert* on W peppe^ 'noar the 
viUaire of Gordon Town,^ ntoe ciaUes from 
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shortly afterwwd* taken over by the Government, and two 
gardens estabUshed, a ** European ” and a ** Tropical,” But 
it only within about the last thirty years that a serious 
attem}>twaB made, under Sir J. B. Grant, to make the Gardens 
of economic value to the Colony, during which time much has 
been done to determine what foreign importations are most 
suitable to the climate. Thjtre are now six lai;ger or smaller 
Gardens, via. the Parade, King's House^Hope, Hill, Castleton, 
and B^th Gardens, varying greatly in their cHmatal conditions. 
Mr. Fawcett estimates that the native flora of the island in¬ 
cludes about 450 ferns, and 2 kSo species of flowering plants. 

AttbKtion has been previously called in our columns to 
Prof. Felix Plateau's observations of the way in which flowers 
attract insects {ButUtin de TActidhnit HoyaU dt Betgique\ 
from which he inferred that the presence or absence of brightly- 
coloured corollas possessed little or no influence on their insect 
visitors. These researches are concluded in the current number 
of the BuiUHn (iii. 34). Repeated experiments on seventeen 
species of plants, all genuinely anemophilous, prOve that it is 
sufficient to place on the greenish or brownish inconspicuous 
flowers some ariiflcial nectar, represented by honey, in order to 
attract numerous insects. Moreover, it appears (both from the 
author's personal observations and from previous writings) that 
insect visits, often frequent, have been observed on ninety-one 
forms of entomophilous plants having flowers devoid of con¬ 
spicuous colour, viz. forty-one with green, thirty-eight with 
greenish, and twelve with brown or brownish flowers. The 
author has verified the coloration for seventy-two of these plants, 
and has himself observed the visits of insects to sixty-three, or 
more than two-thirds of them. Prof. Plateau concludes that 
insects are little affected by the presence or absence of brilliantly 
coloured floral organs ; what they seek is the pollen or nectar, 
and in finding these their sense of vision is merely accessory ; 
while, on the other hand, they are guided with certainty by 
some other sense, which can only be that of smell. 

An important scries of investigations has recently becJ pub¬ 
lished in the Annalts de VUistitui PasUur^ by Dr, Paul 
Hem linger, on the artificial communication of typhoid fever by 
the alimentary tract. Hitherto it has been customary to infect 
animals with the typhoid bacillus by introducing this organism 
into the peritoneum, but in consequence of the attention which 
has lately been directed to the danger of typhoid being dis¬ 
seminated through the direct watering of vegetables with sewage, 
RemUnger experimented on the possibility of infecting 
rabbits and rats with typhoid by feeding them on vegetables 
soaked with typhoid bacilli. These experiments showed that it 
was possible to induce typhoid fever in rats and rabbits by this 
means, and Chantemesse has not only confirmed RemUnger's I 
results, but states that he has succeeded in infecting monkeys | 
M^ith typhoid in a similar manner. The following experiment 
^ves some idea of the results obtained by RemUnger in this in- ^ 
teresting inquiry. A rabbit commenced to eat typhoid-soaked ! 
vegetables on August 30; two days later its temperature rose 
and later on it became thin apd apathetic, and on September 7 
the supply of ty|;^oid bacilli was stopped ; on September 15 
aymptoB^ of diarrhoea made their appearance, and blood taken 
from the smimat ^ve a positive reaOtion with the sero-typhoid 
test ; a days later the temperature became poraial, and the 
ah»a giwdually recoveitdf bdt on SqKemher ^^p Us blood still 
taiw a wiO) die above test. . Experimental 

thb maiMr in mtls resembled very closely 
the ^ptpms observed in the caie of tah^ta, It is, however, 
in inwanimali with typhe^d by 

pei^ iwaUoie. laege quaniitks of 

'.'the.'bne^ < 
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The number oi his (Dresden) for the first half of 1S97 
tains a paper, by Dr. P. Mensel, on the ** Tertiary Flora of the 
* Jesuitengraben' at KundratiU,” a very rich layer, from which 
a number of new species are described. A plate accompanies the 
|)apcr. 

Thb Report of the Director of the Botanical Surve}^ of India 
for j896-97 includes reports from all the Directors of Depart^ 
ments except that of Southern India. The results wilt shortly 
be dealt with of the botanical exploration, by Lieut. Pottlnger,- 
of a portion of the valley of the Irrawaddy, a country hitherto 
absolutely unknown. A synopsis is given of the flora of Westeriv 
India as far as the TiUaccse. 

The Tuesday evening science lectures at the Royal Victoria 
Mall, Waterloo Road, during January, wUl be as follows:-^ 
January 4, **Cor 1 ,” by Mr. W. F. Rudler; January ii, 
“Diamonds,” by Prof. H. A. Miers, F.R.S. ; January 18, 
“Through the New Gold Fields of Alaska to Bering Strait,” 
by Mr. H. de Windt; January 25, " Mars as a World,” by 
Mr. R. A. Gregory. 

Philip's revolving planisphere is well known to be a very 
handy and serviceable means for finding the constellations visible 
at any time. A more substantial form of the contrivance, with 
an adjustable calendar combined, has just been {UibUshed by 
Messrs. George Philip and Son. The arrangement is made so 
that it will stand alone, or it may be hung from a wall. It is 
thus a suitable ornament for the astronomer's desk, or for the 
observatory. 

The additions to the Zoological Society's Gardens during the 
past week include a Mandrill [Cymctphalm mort/wu^ 6)* a 
Mona Monkey {Cercopviheius d), two Green Monkeys^ 

{Cenopithecus callitrichuSj d d ), a-Uawk Eagle {Sphaatus 

-—), seven African Walking Y\'dsi{Peri0pthaltHHs koelreuteri) 
from West Africa, presented by Dr. H. O. Forbes; a Sykeas 
Monkey {Cenopithents aibigularis^ d ) from West Africa, pre- 
ssented by Mr. Henry Curnow; a Binlurong {Arctutis 
bi^turong) from Malacca, presented by Mr. W. W, Skeat; a 
Blotched Genet {Genetta tigrina) from South Africa, presented 
by Mr. J. E. Maicham ; a Ruddy lchneumon{ffrrpestes smithi) 
from India, presented by Colonel F. Morison; two Grey 
Struthideas {Struthidia thterea) from Australia, presented by 
Mr. R. Phillipps; a Crimson-eared Waxbill {Estrelda phtetzi- 
catis) from West Africa, presented by Miss Aves; a Thar 
{Capra Jet/iJaica, 6 ) from the Himalayas, six White Pelicans 
{Pe/ecanus onocraia/us) from Egypt, deposited ; three Coscoroba 
Swans (Coscoraba canditia) from Antarctic America, a Mac- 
queen*s Bustard {Houbra marquunt) from Western Aeiar 
purchased. 


OUR ASTRONOMICAL COLUMN 

New Double Stabs.— The discovery of new double stars^ 
at the Royal Observatory, Cape of Good Hope, by Mr. R. T. A, 
Innes, U poeeeding apace, and Dr. Gill publishes in Asir. 
Nmck,^ 3462 , a fourth list of such objects. The number of 
stars l^en h twenty-nine, making the total now discovered 
259. The distances of the components range in this last list 
fro^ 0^-5 to 

New Vaeiablb Stars.—M ore than once in this column it 
haa been shown that useful astronomical work can be done 
with in^mente of only moderate sixc« backed up by steady 
observation; but no one has done more to emphasise this lact 
than Dr. Anderson, of Edinburgh, first wijih nis discovery of 
Nova and Inter by a dose scrutiny of stars to detect 

any From observatioiis made with his 2i-tnch re- 

liH&ts out in Atit, AhrA, 3461, that a star in 
Anttil^ not teifenticmed iti the Bonn but whose 

pedilob (possibly wrong to the Oxtentof lO is R« A. i^. 3110.101- 
DeeL 4^’11* has proved to be variable 
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Again, in A$tr^ Nach.^ 34^3* ^ gives notice of two new 
VariwleB—^probaUy of abort period—B. D. + 67“ ’i 124 in Draco, 
And B.D. + 30*'i3ag in Gemini, with respective positions i 
K.A. 19K gm* 54«., Decl. + 67"^ 2'4, and R.A. 6h. 37m. 50s., 
Decl. 4- 30^ 

All the positions are given for the epoch 1855. 

Variations in the Si*ectrum of Nebuia in Orion.— 
Often has severe criticism put scientific facts on a firmer basis, 
and such might be said to be the case with Dr. Scheiner's 
doubts concerning Prof. Campbell's observed variations in the 
spectrum of different regions in the Orion nebula, maile in 
1^3- *^0 test the accuracy of some specific observations, 

Prof. Campbell has called in the assistance of three of his 
colleagues (Prof. Schaeberle amongst them), and, with the aid 
of the 36-inch refractor and an efficient spectroscope, different 
regions of the nebula have been examined to observe the be- 
haviour of the three principal nebular lines. 

The mode of making tne observations was to use a coarse 
micrometer wire, occulting each of the lines in turn, so os to 
determine the relative brightness of the remaining two, when 
alt three are observable. 

The following are the results, which in the main all the 
observers are agreed upon :—Central part of nebula (Traperium 
region): the three nebular lines all conspicuous, the line A 5007 
being the brightest, whilst the lines A 4959 and a 4861 are nearly 
of the same intensity as each other. 

In the region surrounding the star Bond, No. 734, the line 
\4S61 was the only one visible, the other two lines having 
disappeared ; whilst in the region south-west of the Trapezium 
ail three are visible, but the line A4861 is still the brightest. 

No doubt photograph-s will be secured whilst Orion is well 
situated, ana so further establish these observations made 
visually. 


Win keck e\s Periodic Comet. —One is reminded on read¬ 
ily the Ufa-work of the late Dr. Winneckc, in the last number 
of NATtfM^ diat had he lived a few weeks longer he would 
probablyIttiive wen another return of the periodic comet which 
bears his name, for it is due at perihelion on March 20, 1898, 
but of course wUl be better situated for observation some time 
before this, ttw elements and ephemeris as given by Mr. C. 
in Astr. Nach.^ 3447, are as follows 


Klemaits, 

26 October. 1897, 15 March, 1898. 


M = 32*5 24 2 ^ *7 
» =274 14 33‘3 
n « 100 53 34*3 
> « 16 59 34 4 
45 37 35 '6 


359 3 52 0 
274 14 39 0 
100 53 II-5 
16 59 33*» 
45 37 147 


[1900 


M * 608-3483 6&-S559 

Ephemeris, 


1897-98. 

R.A. 

h. m. *. 

143814.. 

Decl. 

log 

log A. 

I : r®A®- 

Dec. 21 . 

- I 6*6. 

.. 0*19028. 

.0*28225 > 

.0*113 

35 • 

SI 6.. 

2 2*3. 

.. I792I. 

26885 . 

127 

29 

15 428.. 

2 58-6 . 

. 16788. 

35550. 

. 1A2 

Jan. 2 . 

1824.. 

3 SS ‘3 

15629. 

24228 . 

tio 

6 . 

■ 53 

4 53-3 ■ 

. 14446. 

22929 . 

*79 

10 . 

. 1547 S» 

5 4 r 3 

13343 • 

21659 . 

200 

14 . 

.16 340.. 

6 46*1 , 

12016, 

, 20432. 

324 

18 . 
22 . 

20 0.. 

3659. 

7437 . 
8 37 - 0 . 

■ *®^73 

. 09518- 

■ *9359 ■ 

18151 . 

: 

26 

1654 36 .. 

9 30 3 ■ 

.. 08256. 

I7122 . 

3 ** 

.... 30 • 

, 17 1249.. 

1021*3. 

■ 06993 ■ 

. 0*05738 . 

16184 

344 

teb. 3 . 

17314*- 

-II 9*0. 

.0*15349. 

• 0-379 


The best time for making a search Will be early in the morning, 
shortly before sunrise, from about now till early in February* 
The comet is never visible to the naked eye, and will at first be 
faint with the aid of a telescope ; its apparent path is in u south* 
easterly direction through Viigo, Libia, Scorpio, Sagittarius^ 
and Capricorn. 


kekuiA memorial lecture. 

A T an extra meedng of the Chemical Society, held on We 4 - 
-^linwday, December 15, Prof. F. B. TappiF‘B..S,,delivered 
a memorial lecture in honour of the eminent German chemist, 
Friedrich AueBttKrituW* whose death occurred in July Th 4 ’ 

lecturer said that Kekules supreme merit lay in his contributions 

NO. 1469, VOL. 57] 


to theoretical chemistry. His greatest achievements in this de* 
partment were the doctrine of the linking of atoms in terms of 
their valency, and, growing out of this, the theoiy of the struc< 
ture of organic molecules, both in open-chain and in closed-chain 
compounds. These were not recondite theories, hidden airay in 
the depths of the science; they were organic chemistry itself, 
and were learnt by students on their first introduction to the 
subject. Kekul^ acknowledged that his theories were based on 
Gerhardt’s type theory, on Williamson's theory of polyvalent 
compound radicles and multiple types, and on Odling's theory 
of mixed types, which was a deduction from Williamson's theory . 

consciously, perhaps, his opinions were influenced by 
E. Frank land's theory of the valency of elementary at6ms, and 
by Kolbe’s speculations on the constitution of organic com¬ 
pounds. Kekule develoj^d these ideas, which he found scat¬ 
tered throughout the writings of his predecessors, added to them, 
and welded the whole into the coherent system which formed 
our piesent theory of the structure of organic compounds. In 
Kekul^'s model of the carbon atom the four units of affinity,*' 
to quote his own words, “ radiate from the sphere representing 
the atom so that they end in the faces of a tetrahedron.*’ This 
model was destined to play an important part in the develop¬ 
ment of theoretical chemistry ; it was the foundation of stereo¬ 
chemistry. Kekul^’s beoRene theory was the crowning achieve¬ 
ment, in his hands, of the doctrine of the linking of atoms ; it 
was the most brilliant piece of scientific prediction to be found 
in the entire range of organic chemistry. What Kekul^ wrote 
in 1865 had since been verified in every essential articular. 
Not only had the various substitution derivatives been discovered 
in the number and with the properties retjuired by the theory, 
but various observations which appeared to contradict this theory 
had been proved erroneous. Moreover, the theory had shown 
itself to be capable of boundless development, and there seemed 
to be no limit to the fruitfulness of Kekul6’s conception of closed 
chains or cycloids. The extensions of the idea, of which exten¬ 
sions Erlenmeyer's naphthalene formula and Dewar’s formulse for 
pyridine and quinoline were among the earliest instances, had 
gone on increasing in a rapid geometrical ratio, until, at the 
present day, the literature dealing with cycloids, although of .so 
recent growth, was more than twice as voluminous as that of 
the paraffinoids^ But even in the undeveloped state of the sub¬ 
ject prior to Kckulc^’s theory, the facts were apparently so in- 
intricate and so unconnected that few chemists could claim to 
have ijpastered them. The theory appeared ; the previously un¬ 
marshalled facts fell into their proper places \ and not only this, 
but it was possible to say whether, in any given section of the 
subject, the facts were complete or only fragmentary. The debt 
which both chemical science and chemical industry owed to 
Kekul6*.s bensene theory was incalculable. As regards the 
former, three-fourths of modern organic chemistry was, directly 
or indirectly, the product of this theory; and as to the latter, 
the industries of the coal-tar colours and the artificial therapeutic 
agents, in their present form and extension, would be inconceiv¬ 
able without the inspiration and guidance of Kekultf’s fertile 
idea. By the accuracy of his predictions he had done more to 
inspire a belief in the utility of legitimate hypotheses in 
chemistry, and had therefore done more for the deductive side 
of the sdence than almost any other investigator. His work 
stood pre-eminent as an example of the power of ideas. 


RECENT RESEARCHES ON TERRESTRIAL 
MAGNETISM.^ 

11 

T TF to this point we have regarded the system of magnetic 
farces in play upon the surface of the earth os constant. I 
have already hinted that this is not the cssci and that the difficulties 
of our investigation are immensely increased the fact that 
aU the phenomena with which we deal Ore in a sute of fiux. 
Nothing is flxCd from year to year, from day to day, from hout ^ 
fo hour. It is hardly too much to soy that at tithes alnic^ 
every miniite brings odth it changes which it is the busintiss 
the magnetioion td investigate and ex|dain. For the moment^ 
hoireverf X wish tP fix i^tentibn only upoci the secufar chan» to 
which t have already refaiwd- Not ohly does the 
^ thalc^ with the geogra^knd ibnt thft ' 

dip also ihilK^Baaea iO turiii. V;: 

T Tht' lUd*'J>etsi!rej: dfa^^aikaM. Mvnin,',,, 

by Prvfi A y. F-B-S. 
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An interM^ine method of depietin^^ these changes has lately 
been suggested Dr. Bauer. He imagines the observer to be 
stationed at the central point of a magivet suspended so that 
it can turn freely in any direction. To a person thus situatedi 
and capable of continuing his observations through periods tar 
exceeding the range of human Ufei the north pole of the magnet 
would appear to o^ribe a curve. It would move sometimes 
to the r^t| sometimes to the left, and would simultaneously 
rise or rail. The facts which have been observed during the 
last 150 years, and, in some places, for lot^r periods enable 
us to draw th^e curves. At the great majority of the places first 
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investigated the pole of the magnet Would always appear to the 
observer todeicrtbeltl orbit in the same directiemas the handsof a 
wgte^ so thttt Ihe whole when the needle was to the east of its 
it would general^ heand when to the west 

nbtof universal 

|iS ftM gre a oeitom mnnbdir of ftatlemson the west 
eeii|»#A|heficn wher^ to be r«^ 

magnetic orbits 

1c^|Muige^ ^thipsC 

ihelo^hdeclmich h not 


far distant from that of Greenwich, it is found that in passing from 
north to ^uth the area enclosed by the figure brcomes larger, 
and that it again diminishes when the equator is passw^. In 
other words, for these stations the rule holds good that the orbital 
sweep of the needle is greatest near to the equator. There isan- 
anotner curious peculiarity, namely that for stations of approxi¬ 
mately the same latitude in the northern and southern nemi- 
spheres, respectively, the curves are larger in the Southern 
Hemisphere. 

If,* however, we turn to the American continent, the curves 
are different, the range of declination is less, and the figures, 
instead of Mng of an approximately circular form, b^me 
elliptical. 

In no case have the phenomena been registered for a sufii* 
ciently long time to enal)le us to complete any one figure. For 
London we have fairly accurate data for about three centuries, 
and the earlier observations enable us to extend the curve still 
further backwards with some protuibilhy of accuracy. In the case 
of our own country we have probably followed the movement of 
the needle from an extreme easterly position attained in the time 
of Elizabeth to an extreme westerly position which was reached 
about 1824, but we have no right to assume that the return 
journey from west to east will occupy the same time as that 
which has been watched from east to west. 

The first conclusion, then, which I wish to draw from these 
figures is that they and others like them display what is practi¬ 
cally the whole of our knowledge as to the time during which 
magnetic phenomena go through a complete cycle of change. 
Calculations have been given by high authorities, which lead to 
the conclusion that the magnetic pole would perform an orbit 
round the pole of the globe in about 960 years ; but a glance at 
the curves is sufficient to show how uncertain are the data upon 
which such estimates are based. 

The speed with which tlie secular orbit is described does not 
appear to be constant. It may be more or less rapid in the 
future than in the past. The curves, though so far smooth and 
continuous, may in the future develop loops or irregularities of 
various kinds. We may doubt whether all the orbits are de¬ 
scribed in the same time. It is quite possible that the paths may 
not return into themselves, or be repeated in successive cycles. 

These diflficuUies may be illustrated by another suggestive 
device of Dr. Bauer’s. Let us suppose for a moment that the 
principal part of the magnetic system of the earth consists of 
forces due to currents or magnetic matter which are unchangeable 
and are arranged symmetrically with resi>ect to the geographical 
axis. Let there be superimposed upon this another magnetic 
system describing within the earth and around the geographical 
axis an orderly orbit completed in an unknown term of years. 
Let us further suppose that this second system is itself unailcr- 
able except in position, so that, as it revolves, the magnitude of 
the forces is unchong^ though the position of the pmnts from 
which they emanate varies. Under these oircumstances we 
should be able to foretell from the present state of the earth 
what the future cycle of change would be. If the magnetic 
needle were placed at some fixed point on the .surface of the 
earth, it might take hundreds of years fur the revolving magnetic 
system to make one complete revolution so os to uke up ever}- 
possible position with regard to the needle. But if the needle 
were sus^ded like Mahomet's coffin near to the surface of the 
earth, and were held there while the globe rotated beneath it, 
then in a single day the relative positions of the revolving mag¬ 
netic system and the suspended needle would undergo every 
possible change, and the tx)le of the needle would describe in 
twenty-four hours the path which may in reality be accomplished 
in a milleniura. 

Of course we cannot thus suspend a magnet in space, but the 
same end would be attained by carrying it round the globe along 
a parallel of latitude, and we have sufficient knowlSlge of the 
magfihtic conditions of the surface of the earth to determine the 
curve which the pole of the needle would describe daring such 
a journey. 

Three of these curves have Ijcen drawn by Dr, Bauer for the 
equator and for latitudes 40*' N. and m’* S., and a glance at the 
diagram oh which they are depicted shows that though they are 
larger^ they bear a general resemblance to the secular curves 
which portr^* the movements of the needle at various stations 
nw to the meridian. In particular the curious dlfiterence 
In of the orbits for equal fatltudes north and south of 

the ^nator respectively is reproduced. Dr. Bauer has drawn 
curves for three tfifferent dates, of which only those correspond- 
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ing to two arc here reproduced (Fig 4)1 and of course, if the for any hint as to a possible physical explanation of the sec»^r 
basis of our argument were unimpeachable, they should be change. 

Identicali This is not so; there are noticeable, although not In addition to the long-protracted changes which have t^n 
very great, difterences, but, together with other facts already discussed, the rale of a freely-suspended magnet also describes 

mentioned, the variations are sufficient to enable us to affirm an orbit from day to day, which is so small, when compared 

that the secular change cannot be deduced in this simple fashion with the secular path, that hitherto I have n^lected it. This 

from the present magnetic state of the earth. diurnal change has long been studied. Its magnitude varies 

There ]5 one other point with regard to the curves which from time to lime and his been found to be connected with the 

shows how great must be our caution in arguing from such data, season of the year and with the sunspot period. On thcM 

In the lower parts there is a general simuarily with the curves comparatively well-known facts I will not dwell, but there is 

deduced from past observationn with the magnet at different one point in connection with the diurnal variation which has 

places near the prime meridian, but in the upper portions, ! recently been attracting attention. For days together the orbits 
which refer to the future, the curves are more complicated, and | described may be very similar, but this regular motion is fre* 
they are varied by irregularities and lo^s of which we have, as | quently disturbed by violent perturbations, and the pole of the 
yet^ had no actual experience. Dr. !&uer has observed most magnet moves within a few minutes both to the west and to the 
praiseworthy caution in deducing any deBnite conclusions from ' east to an extent far exceeding that due to the ordtnar>' diurnal 
these interesting speculations. But even if we refuse to accept | motion, so that the form of tne path is widely irregular. Such 
his hypothesis that there is a more than accidental connection | a phenomenon is called a magnetic storm, and from the fact 
between the secular curve which the pole of the magnet de- { that such storms occur simultaneously at places which are widely 
Mribes at any one place, and the curve which it would aescribe , distant it has been thought that it is possible that they are due 
if carried round the earth in the latitude of that place, there can | to some impulse which reaches the earth from the sun. They 
be no question that it is possible that irregularities similar to 1 are also closely connected with displays of the Aurora Borealis, 
those seen in the one set of curves may in the future occur in S These irregularities make it difficult to determine what Is 
the others, and that any deduction which we may make as to the | the true normal behaviour of a freely suspended magnet. The 
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period uf the magnetic cycle from the past, may be woefully 
falsified by future events, 

Ir is instructive to compare with this speculation the results 
obtained by Captain Creak from a com^rison of the maps of the 
ma^etic state of the. earth drawn by General Sabine and those 
which Creak himself elaborated with the aid of the observations 
made by the expedition. The conclusion to which 

he came was that during the forty years which elapsed between 
the epochs for which the maps were drawn, the secular chaw 
might be best represented by supposing that the magnetic pol^ 
were stationary, nut that at certain points on the surface of tbe 
earth the forces of terrestrial magnetism had been increasing or 
diminishing. 1 have before now referred to these interestb^ 
observations in public, and I will not dwell on them again, ex- 
cepi to remark it is possible that we may have to deal wHh 
causes both of the one type and of the other, that within the 
earth there may be a rotating nu^netlc system^ and that purely 
local causes may also alter the intensify of the magnetic fotcel 
at difNeht places. 

l>r^ Schuster has recenlly shown that a motion of the magii^ 
pole ^ produced if the space round the earth were dbb-: 
ductnig. The conditions under which this would o(^r cam^ 
be discussed now, but the magneticlan has reason to be gratis^ 
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moat obvious plan for determining the average movement 
the needle is to take the mean of its positions at each one of the 
twenty-four hours for every day iii the year. The distuiVnccK 
just referred to will thus be included in the calculations, but as 
very great magnetic storms arc comMiatively rare, the final value 
will not be very largely affected. This process is very laborious, 
and exceeds the powers of any except the best equipped oh- 
wrvajories. ^me Ume ago, therefore, it was suggested that the 
calculations should be shortened by the selection of quiet days 
only* on which It was to be supposed that the behaviour ofthe 
needle was normal. Five days in each month were considered 
suffidetit, and fay a happy arrangement all the English d^serva- 
tories have agrera that these days shall be chosen fay the Astro¬ 
nomer Royal, and that thus the determination of the normal 
inovementcif the needle shall he made by ail of them from 6 m 
toHeeted at the Same time. 

AttentioD has recently been drawn to the fiset that, wbamvet 
the cooveoimme faf this five-dlay method may be, k the 

emushmion'^ fat the eti of a quiet day, fhe 
to idto pdilitiM «Weh it M 

has been cfaite^l^ Ifave^dgfatM by l!fr, Cm&' wTmhahli 

l^w Ofafasmtpry for the summer of 
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which is many times larger than that of the secular orbits already 
depict^ {Fig* 5)* upward and downward movement of 
the needle is much smaller tlmn the displacement east and 
so that an elongated figure is produced, but the interesting 
point is that It is not a dosed curve ; the two ends do not meet, 
but are separated by a very appreciable interval. It would, of 
course, be an easy explanation of this fact, if we could attribute 
it to the secular change. Just as the moon, though at the end 
of a month in the same position with respect to the earth as it 
was at the beginning, is much further advanced in the earth's 
orbit, so the diurnal magnetic variation must accommodate 
itself to the larger secular movement of which it is a subordinate 
part. But this explanation alone will not sufiico. It is true that 
during the quiet days the movement of the needle in its secular 
path continues, but there is a good deal of evidence to show that 
It is of more than average speed. This is especially true of the 
horizontal force, which is gradually increasing and increases 
with remarkable rapidity on quiet days. Hence the secular 
movement appears to be checked by the storms. The com¬ 
paratively rapid progress which has been made in auieter times, 
being retarded and even reversed during the periods of irregular 
motmn which 1 have described. 

It is true that General Sabine many years ago showed that 
magnetic storms do not act equally in both directions upon the 
needle, and that thus the phenomena which I am now describ¬ 
ing can hardly be said to be recently discovered ; but the method 
of presenting it which has been adopted by Dr. Chrec, and 
which I have slightly modified by including in the diagram the 
variations b^>rb of declination and of dip, certainly places the 
facts ^fore us in a novel and a striking light. Of what the 
^cause of the sadden check which the needie receives during the 
magnetic storms may be, we can as yet say nothing. It is one 
of the puzzles which has wt to be unravelled. 

The last point to which I will refer is one upon which more 
definite results have been obtained. Terrestrial magnetism is 
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connected with phenomena which occur in the sun, with the 
Aurora Borealis in the upper atmosphere, and with the earth 
currents which traverse the soil. I have now to draw your 
attention to its relation to geology. 

It has long been known that just as the great secular variation 
of the magnet is accompanied by minor diumal changes, so the 
large alterations in the direction of the compass and dipping 
needle, which are observed when we move from place to place 
on the surface of the earth, are afiected irregularities which 
are apparently due to purely local causes. Thus the declination 
is greater in Ireland than in England; but the increase is not 
uniform as we pass from one country to the other. In feet in 
some districts an abnormally large increase is followed by a 
decrease. 

These curious inequalities must be due to local disturbing 
forces, and the large number of observations which have been 
made in this country have enabled us to determine with more 
than usual accuracy the ma^ltude and direction which the mag* 
netic forces would assume if they were undisturbed by any local 
cause, and from the difference between things as they then 
would be and things as they aettfeUy we can catcnlate the 
magnitude and direction of the diaturbing forces themselves. 
When these are represented on a map, it is finmd thid there are 
t^ge distrku the country in Which tfie ^turbing horizontal 
forces act in the same direction: in one negkm the north pole of 
the needle will be deflected to the east, In another to the west, 
4fhd, lU We pass from One of theae districts to the other, we 

always find tW at the hc^dary the downward vef^ 

ihe north pofe of the needle rwams a maaijmuni value. We ate 

g pm ^ to dmwhjxm the ms^ UrM the o^h 

ne^le is atteicted, It is feund that the met 

M dfUeiW #1 he w|^ jbOttsiderttMe accuracy, 

m he tr^ed any po^dde douot 

tnliMe httfehces. to a eoanie of 

E«^ ; ii^ lo ^ ettfi^ prdbanly fiir- 
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nished by observations in the neighbourhood of great masses of 
basalt or other magnetic rocks. If these were magnetised by 
the induction of the earth's magnetic field, the upper portions of 
them would in this hemisphere attract the north pole of the 
needle ; and it is found that where large masses of rasolt exist, 
as in Antrim, in the Scotch coal-fields, in North Wales, and 
elsewhere, the north pole of the needle is, as a matter of fact, 
attracted towards them from distances which may amount to 
fifty miles. The thickness of the sheets of basalt is in most 
cases too small to furnish a complete explanation of the ob¬ 
served fects, but it is quite possible that these surface layers 
of magnetic matter are merely indications of underground pro¬ 
tuberances of similar rocks from which the suriaco sheets Imve 
been extruded. At all events, there is no possible doubt of the 
fact that where large masses of basalt occur, the north pole of 
the needle tends to move towards them. 

There are other regions where the attractions are manifest, 
but where, nevertheless, no magnetic rocks occur upon the sur¬ 
face ; but it is most probable that the cause is the same, and 
that it is due to the mere accident of denudation that in one 
case we can, and in the other we cannot, point to the magnetic 
rocks to which the anomalous behaviour of the compass is due. 
If this be so, it is certainly interesting that magnetic oMervations 
should enable us to penetrate to depths which the jgeologist can¬ 
not otherwise reach, and that the lines which we draw upon the 
surface of the map, as those to which the north pole is attracted, 
may, in fact, roughly represent the ridge-lines of concealed 
masses of magnetic rocks, which are the foundations upon 
which the deposits studied by the geologist have been laid. 

There is some ground for thinking tlut if these great under¬ 
ground wrinkles exist, they have affected the roclu which are 
superposed upon them, especially those which are of a com- 
^>arativety early date. As a general rule, if older rocks appear 
m the midst of newer ones, the pole of the magnet will \yc 
att meted towards the protruding mass ; but this rule holds good 
only of the rocks of carboniferous or pre-carboniferous age, and 
does not apply to later deposits. As a striking example, I may 
remind you that the Pennine Range—which is sometimes called 
the Backbone of KngUnd’'—is a mass of millstone grit rising 
amid younger rocks. Down this a well-marked magnetic ridge¬ 
line runs. Similarly, in the neighbourhood of Birmingham, the 
Dudley and Nuneaton coal-fields are surrounded by more modern 
deposits. A curious horse-shoe shaped ridge line connects these 
two, and then runs south to Reaaing, which is, magnetically 
speaking, one of the most important towns in the kingdom. 
East and west from Dover to Milford Haven, and then across 
the Irish Channel to Wexford, runs a ridge of the older rocks 
called by geologists the Palceozuic Ridge, concealed in many 
places by newer deposits. Hollowed out in this are Che South 
Wales and Forest of Dean coal-fields, and in another hollow^ 
within it lies the coal which has recently been discovered at 
Dover. Closely following this protruding mass of the older 
rocks is a magnetic ridge-Tine which passes through Reading, 
and we thus have a magnetic connection between the anticlinaTs 
of Warwickshire and the Palseozoic Ridge. From the neigh¬ 
bourhood of Reading also another m^netic ridge-line runs 
southwards, entering the channel near Chichester. M. Moureaux, 
who with most untiring energy has for many years been investi- 
mting sitwie-handed the Diabetic constitution of France, has 
discovered the continuation of this line on the French coast 
near Dieppe, imd has traced it through the north of France to 
some fifty miles south of Paris; The energy which is now being 
dismayed by magnetic surveyors in many countries will, no 
doiibt before long, prove that the networa of these magnetic 
ridge-lines is universal; and the relations between them aim the 
gecdoi^l conformation of the countries in which they lie will 
be so studied that our inductions will be based upon aU adequate 
khewledgeof fimts. 

'Pife, at all events, we may hope, that amid the fiux and 
chimge bf magnetic forces with which we have so largely been 
occupied, we may have found in these ri^e-Uties physical 
features <4 the country os permanent as the hllli themselves. 

And^w that I draw near to the end of my lecture, 1 cannot 
but foei tiiat it has to a certain extent been wanting in oiganic 
UTvity. It is sometimes possible to unfold thd stoiy of a scientific 
adVrihoC in Xbfotly dramatic form. The tptestfon posed, the 
orsde Qohsnhed, and the answer givep, might well form the 
title! of the three acts in the modem miracle-play of scientific 
diseov^. But the drama has Its conventions, and even those 
auifidrs of their nealtsm, too often felsify by over^ 
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timph^Lsising the pomt$ on which they chieHy dwell, tf we 
would know life we must learn it not from the stage-box or 
circle, Init by mingling with mankind. If we would know 
witac scientific work is, we must not be content with listening 
only to ricilfully-told tales of scientific triumphs^ but must pene¬ 
trate into the observatory or laboratory, where the fear of failure, 
and the uncertainty of long watching and wailing, are at least as 
frequent visitors as the assured forecast of success. 

To-day, therefore, I have dealt with problems which are still 
surrounded by doubt and difficulty, with questions which can 
only be answered by the combined work 01 many men, it may 
be of many generations. It is true that on some of these 
matters we are gradually acquiring definite knowledge. That 
earth-air currents, if th^ exist at all, are very minute in north- 
western Europe j that the diurnal variation on quiet days is not 
necessarily to be regarded as normal; that local magnetic dis¬ 
turbances are due to forces so wide in their range that it is worth 
while to study them ; these are all facts about which we were 
in doubt a few years ago, and on which we are in doubt no 
longer. But greater questions which lie behind these are still 
unanswered, and if I have ventured to deal with difficulties as 
well as with certainties, it has been because I have wished to 
give you a correct idea of current scientific thought on the 
subject of terrestrial magnetism. 


MR. MERRIF 1 ELD\^ EXPERIMENTS 
ON THE RELATION OF TEMPERATURE TO 
VARIATION 

‘POK the last ten or eleven years Mr. Frederic Merrifield, of 
^ Brighton, has been conducting a most elaborate and 
extensive scries of experiments in the rearing of lepidopteroas 
insects under various conditions of temperature. The results 
obtained by him are of high interest, both in themselves and 
also in reference to similar experiments independently under¬ 
taken by Dorfmeister, Weisraann, Standfuss and others, some 
of which have already been noticed in the pages of Nature. It 
i8propo,sed to give here a short general account of the chief of Mr. 
Merrifield’s experiments, with figures of some of the main results 
obtained. For full details the reader is referred to the original 
accounts which have appeared from time to lime in the Trans- 
ai/fifMs of the Entomological Society of London. 

Experimenfs in 1887.—-The first experiment.^ undertaken had 
the object of supplying data for an inquiry by Mr. Francis 
GaJton on the subject or heredity. It was anticipated by Mr. 
Gabon that “ the experiments would elicit incidentally many 
interesting results, some perhaps quite disconnected with the 
objects immediately in view,** This anticipation was fully borne 
out by the facts. 

The first species taken for experiment were two geometer 
moths, Seimia di/unaria, Esp. {tl/unariaf Hb.), and *.?, f0ira~ 
/unahat Hufn, (» 7 /«j/rorjo, Hb.), both normally double- 
brooded in this country. Larvte of both species were reared 
from eggs laid by. fdmales of the spring emergence; some 
of the moths resulting from these were selected for pairing 
according to size, three classes being formed, of maximum, 
medium and minimum expanse of wing, and the rearing 
of fresh generations was continued. Some of both species 
were fed up in the open air; these showed nothing remark¬ 
able. Others (of S, bilunaria) were kept during all their 
stages at a temperature of about 80’ F,, which had the effect of 
considerably accelerating their development. Five generations 
of .S', bilunaria (counting the moths of the spring emergence as 
the first generation) were thus produced in the course of the 
year. These bred moths were all of the summer or ju/iaria form, 
and the females were always larger than the males, which is in 
accordance witfi the rule for the natural summer brood. The 
pairs selected for maximum and minimum expanse of wing pro-, 
duced no fertile eggs after the third generation. The fourth 
generation consisted entirely of the offspring of one of the 
medium-sized pairs of the third, and from these a selection was 
again made as ewfore. The resulting moths of the fifth genera*- 
don eme^ed in December and fonuary, showing signs of 
deterioration. Only one of this brood laid fertile e^s, and 
diese failed to batch. The average size pf the moths increased 
condtiQously up to the fourth, but diminished in the frith 
generation. 

Experimenls in 1S88.—-The summer of i8$8 was cold and 
wet, and the moths of both the selected species reared from 
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larvae kept in the open air showed signs of degeneration. That. 
this was not due to the domesticadon of their progenltora 
appeared from the fact that a wild strain of S, tilramfiaria 
behaved in the same manner. 

It was observed in the case of S. bilunaria that the specimens 
produced from larv^v and pupK that had been kept at about 
TO** F. showed a warmer colouring and fewer spots than those 
reared throughout their stages at ordinary temperatures. The 
same was found to be true in a still more marked deme of 
another species of geometer moth, Ennomes Wernb., 

and also, though to a less extent, of S, Utralunaria. 

Experiments on the pupae of .S', lelraltmaria led to interesting 
results. It was found that moths derived from pupie of the sum¬ 
mer brood, first retarded in development by freezing, though ulti¬ 
mately forced for a few ilays, tended, especially in the females, 
to assume the appearance of the comparatively dark spring 
cmergjence. Some larvEc of the same summer brood and their 
resulting pupae were for^d from the beginning, with the result 
that the same batch split into two divisions, the first of these 
feeding up rapidly anci emerging, during the Same season, with 
the summer colouring; the second taking much longer, and 
attempting to lie over for the winter as pupoe. A continuance 
of the forcing process brought out some of the latter in 
November and December, with the summer colouring. Others 
were exposed out of doors from November 7 to January i, when 
they were brought into the house and again forced. The moths 
from this latter group came out in January and February, and 
were all of the spring colouring. Inasmuch as the continuously 
forced batch gave the summer form as late as December, it 
would appear that retardation alone is not in all cases sufficient 
to determine the assumption of the spring coloration. On the 
other hand, some pupa; of S. tetralunarla reared by Mr. Jenner, 
which were similarly trying to lie over for the winter, produced 
under forcing a senes of intermediate forms becoming on the 
whole more and more like the spring type with the length of 
time that elapsed before their emergence. Here there was no 
exposure to winter cold \ but only retardation from constitutional 
causes. 

Mr. Merrifield remarks that the case of S, fetralunaria shows 
that the alternate succession of the two forms is not a necessary 
accompaniment of seasonal dimorphism. The same api>ears 
from Weismann's earlier experiments, in which, under appro¬ 
priate conditions of temperature, the summer form Vanessa 
prorsa^ L,, was found to give rise in the next generation to 
V.^orsa instead of to V, levana, L, (the spring lorm). 

The different reaction of members of the .same brood of 
5 . Mralunaria to the same conditions of temperature is inter¬ 
esting as an example of what may perhaps be called physio¬ 
logical dimorphism **—a principle which there is reason to think 
is widely prevalent in nature, and which probably favours the 
survival of those species that exhibit it. 

Experiments in 1889.—These had two main objects, the first 
being to determine the amount of exposure to cold that could 
be teme in the different stages, the second to ascertain more 
definitely the effect upon the perfect insect of temperature con¬ 
ditions applied during the Immature periods. 

Under the first head it was found that the eggs of both 
species of Selenla were injured by protracted icing ; a tempera¬ 
ture of 80* to 90® F., on the other hand, did no harm and 
quickened their development. Some eggs of S. tetra/unaria 
gave another good example of physiological dimor]^sm. 
Thirty eggs were iced for seventeen days. On their removal 
from the Ice-box, two hatched at once ; none of the rest yielded 
larvae until from eleven to thirteen days afterwards, when 
nineteen of them also hatched, 

Icihg the larvae of S. tetralunaria was fgand to be rapidly 
fatal, and cooling injurious. The older larvae stood cold better 
than the young ones. LarvaiE of S. bi&mariat 5 . leimitmarmt 
JS. autunmarfa and E. ainiaria, L., mil endured a continuous 
tempeiftture of 8o® F. or a little more without apparent injury ; 
but one of 90® tO 100* was very detrimental. 

Furtber experiinents showed that no barm resulted from 
icing for moderate Mriods the pujutting larvae and pufueVof: 
S, fehyUunoHa and tne pqpoe of E, eUniatia^ nor from cooling 
to about 47"* F. tbe pupating larvae or pupse of E. auHtnifioHoL 

Under the secona himd some interesting conclusibhit 
arrived at E. almaria apd 5 . 

^ggs from a pimr of the first-nmed species dlvi^ : 
into batefrea/ano^ larvae and pupm each batdt wem 
up under cat^^ oondidons of ^ 
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same genctat r^lt was obtained as in the x888 experiments, 
but the: additional fact wa8 established that **it was in the 
pupal stAte that the eifect was in the main produced. The 
forced pupee, whatever the treatment of the larvae had been, 
invaria^y podttced pale and comparatively spotless moths; the 
cooled or iced pupae, whatever the treatment of the larvae had 
been, invariably produced dark and nluch spotted moths.*’ It 
was found that a temperature of 63° F., or even higher, was 
low enough to produce the darker form. The treatment of the 
larvae, thoiigh of slight effect compared with that of the pupae, 
did not seem to entirely without influence on the fMrfect 
insect; the specimens that had been forced only as pupau 
were darker than those that had been forced all through. Some 
.individual variation was noticed in all the groups. Similar ex¬ 
periments on alniaria gave results tending in the same 
direction, but less regular and striking. 

The effects on S. Mra/uftaria were far more marked than in 
18SS. Pupee of the summer brood were iced for periods succes¬ 
sively increased by two weeks up to twenty weeks. These 
yielded moths becoming generally, but not regularly, more and 
more like those of the spring emenrence, both in colour and 
pattern, as the period of icing was lengthened. The converse 
cxi^eriment of forcing pupae of the autumn brood, which would 
naturally give rise to the spring form of the perfect insect, 
proved very injurious to the pups, the majority of which died even 
when the temperature was kept at 60° F. only. The moths that 
emerged were irregular in their time of appearing, and poor in 
condition. In colouring they were intermediate between the 
summer and spring forms, those that remained longest in the 
pupal stage being as a rule the darkest. This autumn spring 
brood, like the corresponding brood in V. levana^ is evidently 
far more resistent in its colouring to temperature conditions than 
the summer one. 

In all three species it was found that the period of pupation 
was longer for males than for females ; pnost so in E. alniaria^ 
least in S. tetmlunaria. 

The broods of S, tetralunaria that had fallen off in 1888 
showed still further deterioration, both as to health and sUe, in 
the spring emergence of 1889. But some eggs of the degenerate 
race that were sent to Wimbledon produced once more much 
larger, more numerous and more healthy moths. The cause of 
this was apparently the change of condition, and especially the 
substitution of cheriy for birch as the food plant. 

Asa result of this year’s experiments, Mr, Merrifield came 
to the conclusion that the predisposition to assume one or other 
form in a seasonally dimorphic species can in some cases be 
completely controlled by external influences applied to egg or 
larva before the end of its growth; but not, except parually, 
after larval growth is flnishea 

Experimenti in 1890.—In the course of 1890 the new fact 
was established that different portions of the pupal period were 
of different importance for the chances induced by temperature* 
and that the pattern or outline of the markings could be made 
to vary indej^ndently of the general colouring. It wa.s proved 
to be possible to obtain by difference of treatment, from the same 
brood of a seasonally digiorphic species, individuals showing (1} 
summer markings with summer colouring, (2) summer mark¬ 
ings with an approach towards spring colouring, (3) spring 
madcinga with summer colouring and (4) spring markings 
with almost the spring colouring, 

A brood of spring larvEc of the light.coloured strain of 5 . 
Utmh$n^tria^ which would naturallv have produced moths of the 
summer form, was forced as a whole ; pupating in June. Some 
of the pupae were kept at 86® F., these produced well-marked 
suimnet forms (FUt. i). The rest were Iced for about twelve 
weeks, andi then citner forced or put out jpf doom. Those that 
were forced afUr icing produced moths all of which had the 
snmmer colouring, and most ot which i/hdwed the spring mark¬ 
ings ^Ftg. J), Some of these vrhich were cooled at 43* F, after 
the colours of the wirma had bteun to appear Under the forcing 
procealB, shoWOd no t&fference ftom the rest. Those that were 
pm out of doom after icing (temperature at 8 a.m, averaghig 
about f.) ipive moths wiui the spring markings and a dark 
cobuMn aomp caaes almost reaching tSit of the apring emeig- 
en^ 4)f Shtdlar eaperimiimts on two (fther broods mve 
and ehoWed in some inst^^ 
beofog during tbe Jast part of the pupm ^hwe 
b pi^uoe jt vmy mmkw upon the 
Aripl^ l^obd, of, 4he ttSrd M 

ifbft phpmd befoie the uriddb of August, gaye Hse 



at the ordinary temperature of the room (between 65’' and 70" 
F.) to moths of the usual summer markings and colouring, but 
slightly darker than their forced parents. When twelve of these 
had emerged, the remaining pupae were cooled at about 43® F. 
Those moths that emerged idter twenty-six days cooling, while 
still showing the summer markings, presented an approami to the 
spring coloration (Fig, 2), 

Some striking results were also obtained with E. antumnarin. 
Forcing the pupie produced, as in 1S89, pale and comparatively 
spotless moths (Fig. 5). When the pu{>m were cooled for four¬ 
teen days or more before forcing, the ground colour became 




Fig. X. —Selenia irimiunaria. 
Summer marking!) and colouring. 
(Forced.) 



Fig. 3 .—AV/reitf feir«/vtuiria. 
Spring markingst, summur colour¬ 
ing. (Iced, then forced.) 


Fig, 9L’^Se/tnia teira- 
lunnria. Summer mark. 



Fig. tefraiunaria. 

Spring markings and colour¬ 
ing. (Iced.) 


All the above were obtained from Buramer pupas. Figs, x, j and 4 are 
from the name parents. The dlfferenc# should be noted in the shape of 
the inner area of the wings between Figs. 1 and 9 on the one hand, and 
Figs. 3 and 4 on the other. 


dulled and the spotting blurred. Pupce cooled for seven to 
twenty-eight days and I hen kept at the ordinary temperature of 
the room ^ve rise to moths as a rule very much darker than 
those finally forced ; darker even than moths from jmp;e that 
had Itecn cooled for five or six weeks before forcing. The 
darkest moths of all were obtained from pupae cooled for five or 
six weeks and then allowed to develop at the ordinary outdoor 
temperature, or this followed by cooling (Fig. 6). Even in 
these, forcing after eight days* exposure out of doors was found 
sufficient to counteract largely the tendency to darkening. 



Fig. h.7^Enn»m<*s autumn^ Fig. ^.—Ennomar awinmnAHm, 
orin. (Forced,) (Iced.) 

Both the above are from the same porentn. 


ExMriments with S, Utralunaria and E. atUumnaria^ on 
the ej^t of moisture applied during the papal stage in combina¬ 
tion 9dth various kinds of temperature, gave negative results. 

A lew trials of the effects of temperature on Vemssa nrtica^ L. 
and L., var. (€Uhm<ty wm made this year, 

with tlw general result that codling the pupa caused enlarge¬ 
ment tS blue and dark marks ui Fl ; while fbrcinj^ 
the pupa ^caused increased paleness in Z. rik/Zanur, making it 
appiwb in ai^t the ordinary L. 

suggasuon was thrown out by l^r* Merrifield that the 
Changes m Mtleni produced by temperature might assist in- 
^estij^fors m tracing the evolution tff the wing-markings in 
Ibrms* 
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Ex^rimmts in iSpl.^The ftrst result esublished in lS9t 
wli£ that the spring emergence of S. teiralunarui could be made 
by forcing during the penultimate pupal period to assume the 
colouring but not the markings of the summer form. In respwt 
to the colQuring it was found to be almost or quite as sensitive 
to temperature as the summer form, but in re8{>ect to markings it 
was completely resUtent. The duration of the pupal period could 
in XU) ease be shortened to that of the summer form \ early and 
contiaued exposure of the winter pupa to a temperature of 
80* F* or even of 60'" F. generally proved fatal. 

Experiments on the pupce of both spring and summer broods of 
S, lunariat Schiff., ana 5 . bilnnaHa^ and on the spring brood of 
Ealcaria fakatai ia^ L.* gave the same general result of darken¬ 
ing in the cooled specimens and paling m the forced ; and pre¬ 
vious conclusions with regard to S, tetraiunaria received con- 
iirmation. 

In the case of K urtioEy which was this year more completely 
investi^ted, it was found that a moderately low temperature 
generally deepened the colouring slightly, lowered the tone of 
the yellow patches, and spread the dark portions, especially the 
borders, enlarging also the marginal blue crescents. 

Further experiments were also tried with Lasiocampa tfutreus 
and its variety (aUuna, As in the former examples, ex[>osure 
to a temperature of 80“ F. was found to cause lightening, and 
to a temperature of 47** F. darkening, of the general g;round 
colour. In L, cailuitit the efTecl was most pronounced in the 
males. Some of the forced callunot would, so far as regards 
colouring, be classed as qutreus* Arciia cajat L., was mund 
to be a species unusually intolerant of low temperatures, many 
pupre dying when exposed to 50" or 60“ F. In tht>se that 
emerged there was a tendency for the dark spots on the hind- 
wings to spread and become confluent, and for the black trans¬ 
verse abdominal bars to increase in length and breadth. At So° 
to 90" F. the brown of the fore-wings was paler than normal, 
and the red of the hind-wings took on a yellower shade. 

The results obtained in this and former years seemed to Mr. 
Merrifleld to afford evidence that besicies the marking and 
coloration, the sire and (less markedly) the shape of the wings 
might be aflfected by temperature. In most of tne species tried 
the forced appeared to be smaller than the cooled specimens, 
and in the three sj^ecies of Se/enia a lengthening and increased 
angularity of the fore-wing seemed to result from a lowered 
temperature. In F. uriica little difference was observed except 
in those from pupse at 47* F., which were generally smaller 
than the others. 

Temperature experiments on Papilio machaeny L., P. 
podalirtusy L., (spring emergence), Thais polyxsnay SchifT., 
Ar^nnis paphiayX^y Centra tfiftH/oy L., A^iis comeSy Hb*, 
and A/facHs cynthiay Drur. (all winter pupee), gave negative 
results, as also did a careful trial of the possible effect of dark' 
ness and of different coloured light on S. ietralunaria and 
A, ^thia. 

Experiments in 1893.—The experiments made this year were 
chiefly on butterflies; the first species taken being Picris ne^iy 
L. Pu|xe of the shimmer brow were forced at 90* F. or kept 
at about tT F. These yielded perfect insects of the ordinary 
summer form. Others of the same brood were iced for from 
three Co four months ; some were then exposed to an artificial 
spring*’ temperature of 54’ F., and the rest were forced at 
80^ F. Both of these two classes showed most of the chaiacter- 
istics of the usual spring form ; e.g, on the upper surface greater 
suffusion and less intensity of efusky colouring; on the under 
surface faintness of the spots on the fore-wings and strongly 
marked nervUres on all wings, with increased strength ofthe 
yellow parts. Those forced after freezing had the nervures more 
strongly marked than the rest, but in other respects partook 
less distinctly of the spring colouring. About one-fourth of the 
put^ resisted attem^s at forcing, and went over ** to the 
following spring, thus aflbrding another instance of ** physio¬ 
logical aimorphjsm." 

A second species taken was Vanessa atalaniay L., which gave 
interesting results. About 100 pupee were divided into six 
classes, and treated as under i— 

(O w to ryy F., emerging in 6 days. 

(a) About 64'* F., emergjog in x6 or 19 days. 

(3) About 56” F, (equable); emexging in about 34 days. ' 

(4) a* to 64** F. out of doors, averaging about $4''; emerging 
in 44 &ys. 

(5) 45 to 58* F., aveniging-abofft 51*; emerging in about 46 
to 50 days, 
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(6) 45* F. for from 32 to 47 days, then to various temperatures 
ranging from 90* F, (emerging in 6 days more) down 10 a tnean 
of about 55* (emerging in from 19 to 34 days more). 

Classes 2, 3 and 4 did not greatly differ among themselyes or 
from the normal; their coloration, however, seemed on the 
whole to increase in intensity with the lowering of the temMta- 
ture. In Class i the black ground-colour was slightly suffused 
with golden brown, the scarlet band was broadened, and its in¬ 
tensity of colour somewhat diminished. A new scarlet spot 
^peared on the under surface of the fore-wing (Fig. 9). In 
Class 5 the pale costal patch on the under surface of the hind¬ 
wing became more pronounced, and showed an increased 
tendency to spread along the costa. A light ochreous cloud 
aliout the middle of the hind margin of the same wing-surface, 
visible in normal specimens, became more strongly marked. In 
Class 6 the scarlet band was tinged with carmine, narrowed in 
artm, and broken up by transveise bars of black. There was a 
tendency in the fore-wing to the diffusion of white and lavender 
scales over the black ground-colour, and round the edges of the 



Fig. y ^Ch^ysophanusphleras. 
(Pio^rammatic.) f orced ; 
HhowitiR large size of black 
KpotB on fore-wing, and 
diminished breadth of copper 
border on hind-wing. 



border of fore-wing. 



Fig. %.^Ch^yiQpkaHHi phUetkS^ 
(Dingrammalic.) Iced; show¬ 
ing diminished size of block 
mui kings, and increas^ 
breadth of copper border. 
The latier ha^ lost its cxlernal 
serrationiii, and _ shows pro¬ 
longations passing inwards 
along the nervures. 



Fig. jvi.*~Vatuiaa ^taiantm, 
“PPfr side. (Diagrammatic.) 
Cooled; shows scarlet band 
(S) broken up, enlargement of 
white costal mark (r), new 
row of minute blue spots (</). 
The submarginal spots of the 
hind-wing (e) ore centred wUh 
lavender. 


white spots. The submarginal black spots of the hind-wing 
were often centred with lavender, occasionally a row of minute 
blue spots appeared in the margin of the dark portion of the 
hind-wing, and another on the extreme border of the wing itielf 
(Fig. 10). On the under side there was more diffusion and 
blurring of markings, with an increased tendency towards the 
multiplicatiun and spreading of pale areas. 

Ckryta^ams /A/eof, L., a species which had already beep 
Worked at by Welsmami, was also made the subject of a sertw 
of temperature experiments. Well-marked dlterences Were 
found to nxiat between the extreme forms produced und^ con¬ 
ditions of beat or of cold. The former caused enlaifri^ ^ 
and dbainUhed InfonslW of the black spots, a nariowing of ibt 
coppety band on the hind-wing, and a dusky saflfostSn ^ the 
foiv-whHfi. towards ^ ba^ tKhto the 

latter, the blaatwt* w muc h reduced in*»fee; tjie ^ 

bin its |xM(teAcw and often Shows 

along the nerwties towards the base (Fig. g). 
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not^oirthy inagmuch as they differ considerably from the re- 
suUf^ of h^tini; and cooling in other speciea Their peculiar 
relation to the tetpperature conditions is also remarkable ; thus^ 
summer pupae ke^ at 33* F. for ten weeks, if afterwards aJlowed 
to rei^tt at Sj" F., gave the cold form in its extreme develop¬ 
ment ; but if forced at 90”, gave the heat form almost as per¬ 
fectly as those kept at 80" to 90** all through. Another curious 
point is that whereas a temperature of 47* F. was very injurious 
to the pupse, they bore icing at 33'* F. for ten weeks without 
damage. 

Ltucephthalmia L., which was also tried during 

this year, gave results in some respects like the alxive. Thus, 
though forcing at 90'' F. or icing at 33*" were borne without 
infuiy, exposure to 45^ proved harmful Again, as in C, phUtas^ 
**a temperature of 33** F. seemed to suspend the physiological 
changes without much other effect/* for the pupm exposed to 
this temperature for over three months, and aherwards forced, 
gave the heal form in almost as complete a state of development 
os those forced from the beginning. Summer pupse were used 
for the experiment, and the general effect of cooling was to 
cause gradual disappearance of the submarginal blotches, in¬ 
crease CH dark sprinkling, and intensification of the central line 
as the temperature was lowered.’* 

To Mr. Merriheld’s account of his experiments during this 
year a short paper was appended by the present writer, givii^ 
reasons for considering certain of the modifications produced in 
V, atafan/a by both heat and cold to be ancestral in character.^ 
Some of the new features produced by heat were considered to 
show an approach towards V, callirrhoey Hb. ,and some of those 
produced by cold appeared to indicate reversion to a still older 
form of Vanessa. 


Experiments in 1893.—A number of winter pupte of Fieris 
napi^ L., were divided into groups, some oeing forced in 
F^uary and March, others left to emerge out of doors, which 
they did in late April and early May. The two divisions showed 
the seme kind of difference, though in less degree, ns was 
apparent in the summer brood of 1892 between those forced 
throughout and those cooled for the greater portion of their 
pupal period. 

Experiments on both summer and winter pupae of Pararge 
egeriat L., showed that the general effect of forcing was to lighten 
the ground Colour and cause the pale spots to become smaller and 
less well defined. In no case was any approach shown to the 
bright ochreous colouring of the South European form. 

In Sydriomena silaemtay Hb., cooling the summer pupae 
caused an approach towards the usual colouring of the spring 
emergence; while forcing, besides producing a more uniform 
appearance, generally diminished the size of the perfect insect. 

A trial was also made of the summer pupic of Araiehnia 
/mvMo. The results were in general accoraancc with those 
previously obtained by Weismann; the effect of a raised tem¬ 
perature being to produce the dark prorsa form, and that of low 
temperatures (from 48"* F. downwards) being to cause the 
appiaiance of the pure levana type, a few of those only exposed 
to moderately low temperatures showing slight traces of the 
intermediate parima colouring. 

Interesting experiments were made on four species of Vanessa 
— V. U, Fi cUalania^ L., V, c-albuniy L., and V. w, 
X.. ^pse of V, emtiopa^ L*, gave negative results, probably in 
Consequence of being already too far advanced when their 
treatment began. 


In V. pafychhresy high temperatures caused a general lightening 
of the ground colour and the appearance of yellowish doads and 
streaks; the ordinary black spots were sharply defined. It was 
found that yellowish marks made their appearance to a greater 
or less extent when a temperature of w or upwards was em- 
filoyed, even if the pup»‘haa previoudy been cooled or iced for 
some Greeks. When exposed to law temperatures, the pupcc 
produced perfect insects with a deeper and ouller ground colour 
and a apreading of the dark marks, e^dally of the sub- 
marginal |Mnd. The enkigemectt of this band was always 
obsfmd m coded or iced specimens, whether iubsoquetiUy 
Israed or hot The whole ground^area was generally dusted 
wkh \Amt£k icaleSj which tendied to form new s;:^, espemaUy in 
ajOw pmtiUel to the outer maagth b both fore* and nind«wing 

mi K aiaktUa confirmed Uie previous 
ydiife recti' and added new onea Forcing tempeiaturei up 
WciMiann has ftiturassaff his g an v r ri iiMstcinMecs With dww and bb* 


to 106® F. were employed, with the result of Idlling many of the 
pupee. ^ Those specimens that emerged showed a scarlet cloudy 
patch in that portion of the fore-wing which corresponds to the 
centre of the ocellus in V. io ; and some of them show^ another 
new scarlet spot on the under side of the fore-wing, in addition 
to the new spot observed in 1692. One of the apical white 
spots tended to be loosely ringed with scarlet in the breed, and 
with white in the cooled specimens. The latter were generally 
undersized. 

In V. e-aihum \\. was found that both the first and second 
brood, but especially the first, became darker if exposed to a 
tnodemtely low temperature. 

Forced specimens of V. io showed a tendency to'the develop¬ 
ment of dark spots n^r the apices of the nervular interspaces. 
Cooled and iced specimens showed a tendency, increasing as the 
temperature was lowered, for the dark costal ** claw-mark ” of 
the fore-wing to lose its regular curve and become angulated, 
for the apical pale spots to separate themselves more distinctly 
from the remains of the dark submarginal band, and for the 
bluish constituents of the ocellus in the hind-wing to divide 
themselves into two parallel series, a marginal and a sub-- 
marginal. The resolution of the ocollus in the fbre-Wing was in 
one specimen very complete (Fig. 11 

A paper by the present writer drew attention to the further 
reversionary features disclosed by the temperature modifications 


, 
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above described, and commented on the significance of these 
phenomena with reference to the centripetal and centrifugal 
theories of heredity. 

Es^iments in 1894.—Pupae of LimeniUs sibylla^ L., were 
found to be intolerant of heat. Those that survived a tempera¬ 
ture of 85* to oo* F. gave rise to perfect insects with a slight 
increase of reddisli scales near the apex of the fore-wings and 
the ai M angle of the hind-wings. The orange-brown of the 
under surface was enlarged in area and paler in colouring. Ex- 
poskre to a temperature of 48’ F. for frpm three to five weeks 
caua^ a sprinkling of the white band with black scales, and on 
the under surface an increase in area and intensity of some of 
the darker parts with a tendency U> suffusion and spreading of 
the white. 

As a result of further experiments on Vanessa c^aibum^ it was 
fOHttd that in certain of those exposed to low temperatures, 
which were not well borne by this species, there was an increase 
in the distinctness of the submar^inal series of dark spots. Some 
of these were pupilled with bluish or lavender scales, as in the 
Chined V. e^nurenm, L., which appears to present an early 
form bf the Vanessa pattern. 

A^w eap^riments were also made on V, eardui, L., living 
resuUs la accordance with those previously bbtalped by Stand- 
fusi in Zurich. 

Es^rimmis in i895.-rfioth hM and low temperatures 
( 9 $* F. and 33® F.) were Ibuxid to be well borne by pupae of 
Gompteryx rkamni^ U Little changO was produced in fhe 
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appearance of the imago, but the general effect of the low 
temperature was to reduce or abolish the orange discoldal spot 
on the fore-wiim of both aexes, while under the high temperature 
the pale hue oTtbe female appeared to assume a yellower tinge. 
In one instance this effect was welt marked. 

In Vi:in4sm niahnta some further changes were observed as 
the result of high temperatures ; the most remarkable of which 
were the appearance of a scarlet patch on the fore-wing between 
the red cross-band and the costa, and a lon^r streak of grey>blue 
scales near the inner margin of the same wing. The most effi¬ 
cacious way of producing these modifications in tliis and other 
species of Vanessa appeared to be the use of a temperature of 
95*^ F. to lO}** F. for 12-14 hours at an early stage, afterwards 
gradually lowered, but still kept up to 85" F. or more till near 
emergence. 

Some cooled specimens of V. urtiax bore great resemblance 
to the northern variety poiaris. Heated specimens were like 
the southern form ichttusa in the shade and extent of the red 
ground colour, and also in the tendency towards disappearance 
of the isolated dark spots on the fore-wing. All three spots, 
however, were affected in these s|>ecimens, whereas in ichnusa 
thjc spot nearest the hind margin retains the normal appearance. 
Other changes were observed in the outer border, and in the 
sh^c of the iorc-wing, the angulation being diminished. 

Pupse of K antiopa at a low temperature gave similar results 
to those obtained with this sf^eciea by Dr. Standfu.ss, but they 
were much less marked. 

Experiments in 1896.—Pupue of P. dapiidice^ L., from eggs 
laid in March, kept at a temperature of 70*^ F. to So" F., gave the 
ordinary summer form. Some of the same liatch, kepi in the 
open air after 6ve or six weeks’cooling at 5^^ emerged as 
the spring form bellidice. In MeliUza didyma^ Esp,, cooling at 
51" F. was found to produce an extension of the black markings 
on the under side of the hind-wings. Of two specimens forced 
at 94^ F., one was of an abnormally fieiy tint. 

Some specimens of Saturnia pavonia^ L,, from North Italy, 
forced in late winter and early spring, were much }>aler, 
ruddier and more uniformly coloured than those kept out of 
doors. This species is therefore not so rcsistent to temperature- 
conditions as many other winter pupsK. 

Vanessa urtutr^ var. pelaris, from Lapland, was found to be 
sensitive to temperature, though less so than specimens from 
Central Europe. 

Further experiments during the present year (1897) have shown 
that the tawny ground colour in Ar^nnis papkia^ L,, is 
brightened, and the size of the dark markings reduced by 
warmth, while the contrary effect follows exposure to cold. 
Also in Aporia cratagiy L., a low temperature causes much 
thickening and spreading of the black lines which mark the 
course of the nervures. 

This ends the series of experiments so far undertaken and 
carricrl out by Mr. Merrifield, It is to be hoped that he will l>e 
able to continue and extend n^searches so interesting in them- 
selves and so valuable to science. The present paper is 
concerned with facts only, not with their interpretation ; but it 
must be obvious to any one who considers the remarkable 
results here briefly recorded, that they constitute an important 
contribution towards the better understanding of many disputed 
questions. 

It may lie well in conclusion to give Mr. Mcrrifield’s own 
enumcraiion of the kinds of change observed. “ The chantes 
produced by temperature,’* he says, *‘are mainly of three kinds, 
viz. (I) general change, often striking, in the colouring, without 
material alteration in the pattern 01 form of the markings, but 
often with much enhancement or diminution in their intensity ; 
(a) change caused by the substitution of scales of a different 
colour, either singly and generally distributed so as to be 
scattered, or so grouped as to cause a material change in pattern i 
(a) change in general appearance caused by imperfection in the 
development of scales or of their pigment. No. 1 seems a direct 
effect of temperature, not affecting vigorous development. Under 
No. 2 are to be ranged the most radical changes in pattern^ as 
in the extreme case of Araschnia ievma prorsay which have been 
explained on the theory of reversion to an earlier form. In 
No. 3 the wings are often somewhat reduced in size; the scales 
are scahty, irregularly placed, and often misshapen and deficient 
in pigment, the membrane of the wing showing between tbenv 
The three are more or less combined in many cases.” 

The %ure$ which illustrate this paper were drawn from the 
plates which accompany Mr; MerrifieM's papers in the EiUomp* 
It^icaJ Sodety of l^ndon’s F. A, DtXKV. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMURioGfi.— The Vice-Chancellor announces that he has 
opened a University Benefaction Fund, to which he has placed 
during the present term donations for various academic purposes 
amounting to nearly 3500/. This sum includes a gift of IQOO/. 
from Dr. Peckover, Lord-Lieutenant of Cambridgeshire, and a 
grant of 1050/. from the Mercers* Company for the rebuilding ot 
the medical schools. The family of the late Sir George M. 
Humphry, Professor of Surgery, have contributed 600/. towards 
the latter object, by way of a memorial gift; and Mr. H. 
Westwood Hoffman, 100/. 

The Rede Lecturer for the ensuing year is Sir Hehiy Irving. 
Prof. Ewing, F.R.S., has been appointed Chairman of Ex¬ 
aminers for the Mechanical Sciences Tripos. Mr. A. F. Siabb 
has been appointed University Lecturer in Midwifery. 

The examinations in Sanitary Science will begin respectively 
on April 19 and April 26, 1898, the incidence of Easter having 
rendered the advertised dates inconvenient. 

A scheme of theoretical and practical training has been 
organised for members of the University who arc intending to 
become masters in public schools. The scheme is under the 
direction of the Teacners* Training Syndicate, and will be carried 
out in connection, with the existing Day Training College. 
Certificates of efficiency will be granted to candidates who have 
pursued the prescribed course and passed the examinations of 
the Syndicate, 

Tmk Council of the Institution of Civil Engineers have 
awarded a Salomons scholarship of 50A to Mr, Edward Ernest 
Tasker, a atiulent of the Technical College, Finsbury. 

Thk University of Upsala has received from Mr. Franz 
Kempe the sum of 150,000 knonor (about ) for an 

associate professorship of plant biology. Dr, Lundstrom has 
been nominated to occupy the chair. 

StNCK the beginning of the academical half-year (states the 
IjiiHBt) all students attending the chemical and physical 
laboratories of the University of Heidelberg have been insured 
against accidents happening in the course of the lectures, of the 
laboratory work, and of scientific excursion.s. The insurance 
premium is paid by the treasury of the University, which has 
also made a new regulation in connection with the subject 
requiring the students to pay a small sum in addition to the 
class fees. 

A Fellowship to be called the Geoffrey Fellowship, of the 
value of 100/. a year for three years, has been presented to 
Newnham College, Cambridge, and will be awarded in June 
1S98. The Geoffrey Feiiow will be required to reside at 
Newnham College, and to pursue independent study in some 
department of learning, letters or science. Candidates must be 
women who have obtained honours in a Cambridge Tripos 
Examination or in the Oxford Final Schoola They should send 
in their names to Mrs, Verrall, President of the Associates of 
Newnham College, before May i, 1898. Each application 
should be accompanierl by a statement of qualifications, a scheme 
of the work which the candidate proposes to carry out, and, if 
possible, a dissertation or other evidence of work done. Further 
information respecting conditions of tenure, &c., may be obtain^ 
from Mrs. Verrall, Newnham College, Cambridge. 

Speaking at Northampton a few days ago, Lord Spencer 
urged that great efforts should be made to Impove secpniiry 
education in England. Much had been done for education in 
the Victorian age, but it was absolutely necessary to fill the gaps 
existing between primary education and University educauon. 
He trusted that the measure which the Government ^ould in¬ 
troduce would be satisfactory to all educationists, and he knew if 
it was it would have the support of even the opponents the 
GbyermnenL One of the great difficulties in the way of carry* 
ing out technical education was the want of good secondary edu¬ 
cation. No ntore useful measure had been passed dptii^ the 
reign of the Queen than that giving county councils and boros^ 
councils gronu for technical education, for it had stnnuiated a 
deure for secondary education and technical educadon. Whet 
was now wanted waa a measure which Would put tcchnic^ edit^ 
cation on sometyitg of the some basis, thou^ pot netM* 
under )th« same iuo^yWon. as primary education, Mme nW 
;.w«8 wfusted /nwa public ffirids and from rates. Whet^thw hid 
that they would have attained something of great bendftt 
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peopl« of the country. Technical education was necessary, lie 
was not one of those who could see for a moment that the pros* 
uerity of England was on the wane. But if England meant to 
keep her position in the commercial world she must not be be¬ 
hind with regard to the most important thing which had arisen 
in modern daysconnecterl with commerce—namely, the necessity 
of giving technical instruction to those who had to work in 
Englanas commercial market. 


at the head of a hydrographic expedition for the exploration of 
I.Ake Baikal in 1896. The paper is accompanied by a map of 
the lake showing the positions of the 100. 400 and 700 fathoms 
depth-lines, and another map showing the distribution of surfiice 
temperature during the month of August. The work of the 
expedition was continued this summer as well.—In the same 
issue G. V. Levitsky discusses the advisability of having a few 
seismic observatories in Siberia and Central Asia, each provided 
with a horizontal pendulum. 


SCIENTIFIC SERIALS. 


Afneriiati loutualof Sciencty December.—A microsclerometer, 
for determining the hardness of minerals, by T. A. Jaggar. 
This instrument depends upon the energy required to make a 
boring of a certain oiamet'er and depth under a given weight and 
\yy means of a diamond point of a cleavage tetrahedron otperfect 
shape. The hardness is measured by the number of turns re¬ 
quired to make the boring, or by the depth reached after a 
certain number of revolutions. The deptn is measured by a 
microHcope attached to the boring point, by bringing successive 
tlivUions of a slanting micrometer scale into focus. The values 
found for the hardness of Mohs’s scale-minerals show even greater 

S than those obtained by PfafT and Rosival. Taking corun- 
as locx>. topaz is 152, quartz 40, orthoclase 25, apatite 
I'23, fluorite 075* calcite 0*26, and gypsum 0’04.‘--On the 
sapphires from Montana, by ti. F. Kunz. Sapphires were first 
found in transported gravels along the bars of the Upper 
Missouri, then in the earthy products of decomposed dikes, and 
lastly further down in the unaltered igneous rock itself. Much 
beautiful material has already been obtained, but little of hiffh 
value.—On the corundum-ljearing rock from Yogo Gulch, 
Montana, by L. V. Pirsaon. The dikes of igneous rock con¬ 
taining sapphire and corundum are of a dark grey, basic ap¬ 
pearance, and have an uneven fracture. In thin sections it 
appears as a dark lamprophyre, cansi.sting mainly of biotite and 
pyroxene. There is a liille iron ore present, but much less than 
IS usually seen in rocks of this class. —Electrical measurements 
by alternating currents, by Henry A. Howland. Gives some 
twenty-four methods of measuring inductances, capacities and 
resistances by means of alternating currents. Some of these 
depend upon a new principle in the shape of an adjustment of 
two currents to a phase difference of 90^. This is done by passing 
one current through the fixed, and the other through the suspended 
coil of an electrodynamometer. The fixed coil may then be 
made to carry a heavy current, and the sensitiveness of the ap¬ 
paratus is greatly increased. Inductances can be compared to 
within 1 in »o,ooo, but care must be taken not to twist the 
leads, as their electrostatic action is then very great. The 
question of standard inductances is thus practically solved. 


Thu latest issue of the /nvoxtia of the Russian C^ographical 
Society is of exceptional interest. It contains, first, a brief 
sketch, by P. K. Kozloff, of the Roborovsky’s Tibet expedition, 
in which tne author dwells especially upon his own ** excursions"— 
that is, the journeys which he made separately from the main body 
of the expedition, and gives very valuable data relative to the 
nature, and especially the animal world, of the visited regions. 
Tlie re|>ort8 about the jourhey in the Sy-chuan province, and to 
the Southern Kuku nor ridgje are especially interesting.—The 
geologist, K. E. Anert, cont^butes a very valuable sket^ of his 
Mmeys in Manchuna. He :»tarted fr<»m the Suifan river, near 
Vladivostok, and went first to Ninguta, and then to Ghlrin, the 
capit^ of Manchuria, where he took a boat and went down the 
Snngari tiU its juncuon with the Amur, The great Manchurian 
river, up to Ghurin, has been described already in 1864, by^ the 
expedition of Colonel ChernyoefF, who ha^ with him the astro¬ 
nomer UsedUe^and P. Kropotkin ; but W papers of these two 
OXjpAomSf which were prints in the Ntmeirs of the Siberian 
Geographical Society, were destroyed, as well aa the original 
num ouring the ^Irkutsk conflagration, and remnined almost quite 
wmmm Ip geographers*thbd iwt^i of great interest, is by 
V^i, Liprity. whP was the leader pt the tiissar expedition of 
Dotwjthstaiidlng great diflmties, due to heavy Bnow> 
W^ler, which were by heavy rains In spring, 
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SOCIETIES AND ACADEMIES. 

IvONDON. 

Royal Society, December 9.—** On the Refractivities of 
Air, Oxygen, Nitrogen, Aigori, Hydrogen, and Helium.” By 
Prof. William Ramsay, LL.D., F.R.S., and Morris W. 
Travers, B.Sc 

In the course of an investigation on the nature of helium, 
many measurements of the refractivities of different samples 
were made with a view to determining their com|>o8ition. 

Since, on account of the great difference between the refrac¬ 
tivities of air and helium, it was found inconvenient to cnmpai;e 
the two gases directly, the helium was compared with hydrogen, 
and the refractivity of the hydrogen was aftorwards determined 
with regard to air. As a check the hydrogen was subsequentl)’ 
compared with oxygen, and nitrogen free from argon, these gases 
were also measured against one another, and against air. At a 
later stage in the investigation the refractivities of argon and 
carbon dioxide were also determined. 

The measurements were made by the interference method 
described by Lord Rayleigh AVy. Sor,^ 59, 198-208). 

Special attention was paid to the purity of the gases examincfL 
and a full description of the methods of preparation i.s given in. 
the {laper. It is possible that the discrepancies between t,he re' 
suits obtained by various observers may be due to the presence 
of impurities in the gases which they employed. 

The mean values obtained for the refractivities of the gasea 
examined are tabulated below. 


Hofractivities 0/ Gase^t Air e^ual to Unity. 


Hydrogen 

Oxygen 

NUrogen 

Argon. 

Carbon dtOKida 


Through 

nireedy - 

compared. Oxygen. Nitrogen. Kydroff«4>. Argon. 
o ’4733 0 ‘ 4 r 37 o- 47 a 7 “ 

0 9343 — 0 ‘ 9 ii 47 ri ysfii 

1 ’0163 1 ‘tJ» 55 — I '0170 I -OT^ B 

0*9596 0*9577 o '9573 — “ 

— 1*5316 


Calculated from the deterfhinations given above, assinniwg 
Dale and Gladstone's formtila for mixtures of gases, the vefrac- 
tivity of air becomes 99*647 instead of 100, 

Turning to the determinations of other investigators, it was 
found that tince Dulong, in 1826, no single experimenter had 
made measurements of both oxygen and atmospheric nitrogen. 
Mascaft deterniincd the refractivity of nitrogen, and found it to 
be 1*0178, a value which closely agrees with the figure given 
above. 

Lof^oz determined the value for oxygen, 0*9347, byt there is 
reason Io doubt the purity of the gas which he cmplcjj^d. Tbe 
refraetkity of air calculated from the data Mascart and 
Lorena brcomes too* 1 

Sin«>e the value obtained for the refractivity 0/ air, calculated: 
from the values obtained foir oxygen, nitrogen and argons differs, 
from too by 411 amount far exceedinj; the limit of experimental 
error, we were driven to the conclusion that the refractivity of 
ai^.ja somewhat less than.the refractivities of Us canstituents, 
taken In the proportion in which they occur. 

It appeared advisable to try other mixtures; and a mixture of 
hydro^ and helium was first selected, because t^ese are both 
very ^‘periect** gases, inasmuch os their critical points lie very 
low^ tt was to be expected that if a difference between 
cafenUted and found values should exiatrit should be of the 
invlm character to that of a mixture of oxygen and nitrogen, 
for they ore tiro somewhat imperfect*’ gas«. The result has 
borne out this idea. 

A mixfttve was made of 2ofio tui of hydrogen and of 
307 ^ C.0,, of helinm free from argon, ahd of the density i *9601 
and With the rdftactlvity of the mhttuic those of hydrogen and 
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htiiSun\ vftrt compared. Taking the refraclivity of the mixture 
as unity, the foHowing ratios were found 

Hydrogen/mixture ... .'5977 Mean ... i 5967 

HeUam/miKture ... 0 4513 omaoc 

0-4478 

The calculated values are— 

( 04495 20 *2) _ jjj.jjj 

40*72 

(15967 X ao-6o) _ 80*87 
4072 102*99' 

Here the calculated value of the refraclivity of the Tnlxture is 
3 per cent, higher than the found value, while with air the 
calculated value is 0*35 per cent, too low. 

A third experiment was made, in which the “artificial air'* 
was a mixture of 19*13 c.c. of carbon dioxide with 19*29 c.c. of 
oxygen, l^lh gases supposed to be at 0° and 760 mm. Again, 
taking the redact!vity of the mixture as unity we found the 
following ratios:— 

Carbon dioxide/mixture. 1*2450 

Oxygen/mIxture . 07525 

The calculated values are :— 

.(IHSO X 19:13) = 61-ga 

3»-42 

' ,■ (? 7 S*S X l?' 29 ) _ 3778 

38 42 “ 9977 

Here, as with air, the total refractivity found 1 $ less than that 
calculated. It is true the difference is not great, but we are 
persuade that it is realii for it considerably exceeds the error of 
our several determinatibns. 

The case is iKin bettered if Lorehte and Lorenz*? formula be 
substittited for Gladstone and Dale's. Using their formula,. 

^ - l/w* + 2, the calculated result is 99*72 per cent, of that 

found for air. 

The coefiicient of cbtni^essibility of hydrogen is too small, 
While that of other gases, such as oxygen and nitrogen, is too 
great. The effect of mixing equal volumes of hydrogen and 
heliaih, each of which has too Urge a coefficient of elasticity, U 
to, cause each to occupy twice thq volume that they previously 
opcupiedi and to halve approxioiately the pressure for each. I 

pressute is, therefore, lower,than it would be for an abso- ! 
lutely ideal gas, for each gas, hydrogen abd helium- The sum j 
of these pressures will accordi^ly t^ too low, or transposing, 
thb sum of the volumes will be loo great. The opposite argu¬ 
ment bolds for air. ^ 

Now, in considering volumes, we deal not merely with the 
cc^tolume, 1./. the space ubCupied by the molecules, but also 
with the interstitial space inhabited by the molecules. But the 
refractive power, if €iausius’s deduction from the formula 
of Lorens and Lorents is correct, function of the 

dielectric constant, and hence of the co-volumes of the 
gases. And here the discrepancy is more^ easily detected 
than by any determination of dennty. It must, therefore, be 
c^ncUtaed that gases are not, as postulated by Dalton, in* 
different to one another's presence, W that they modify on# 
another's pepiperties in the same manner as do liquids, though to 
a different extent This mutual action at high pressures and 
small volumes modifies even the volume relat^ns, as recently 
#hown by Dr. Kuenen« And it must persist at low pressures 
and lafUa volume^ though It may mA always be possible to make 
meosuTbrnents of ^essure and vollm# accurate enough to lead 
to its Section, The refmeUvity, hbw)(prer, seems to be a 
means dgmte enough to be used for this purpose^ ’ 

'^'The ^ectxic Conductivity of NHHo Acid '* By V. H, 
Vsthiy* F.K.3^1 and T. J. Manley, Daubeny Curator of the 
Maj^len CoU^ Laboratory, 

In this paper an account is dveh of determinations of thei 
eletl^^Ob^cdvity nitric acid of percentage stren^hs frUth 
Initrous acidi sulphuric acid and 

Special forms of apparatus, and special metlii^ 
pf were adopted to overoqme the diiBculeied bf 

poMmrion of the concentrated acid. 

The cert^h physical properties of the piacti^ly 

anhydr^shwviji^ st^^ 9 this acid has ho aol^ op various, 
metals Htvet» cadnuum, mercury^ mi^esinm^ j 
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trun and tin, nor on calcium carbonate either at ordinary tern- 
peratures or at the boiling point. Sulphur and iron pyrites 
dissolve quickly and completely in the gently-warmed addf. The 
values are given for the corrected density at 4/4, 14*2/4 and 
24*2/4 of the 99*97 acid, as also for thirty-two samplm of add 
of Ko X 10®, Kjp X 10", Kjp X 10*^, viz. conductivity hi mercury 
units, and for aio*, and jSid*, the temperature coefljicients in the 
equation R/ = R(, (i - e/+It is shown that whereas nitric 
acid behaves as other electrolytes in possessing a positive 
temperature coefficient of conductivity for percentage strengths 
from 1*3 to 96*12, yet from this point upwards it behaves as a 
metallic conductor. The results of the experiments point to the 
existence of hydrates of nitric acid containing ioH, 0 , 3H|0, 
2H.jO and HgO, with one molecular proportion of HNOj and of 
iHpO with zHNOg, or H4NJO7, the analogue of pyrophosphoric 
acm. Evidence is thus added to that previously accumuJaied of 
definite combinations of nitric acid with water. 

Chemical Society, December a.—Prof. Dewar, President, 
in the chair,—The following papers were read The representa¬ 
tion of the isomeric benzene nexachlorides by Colliers space- 
formula, by F, E. Matthews. The author shows that ColHe's 
space-formula for benzene satisfactorily explains the existence of 
two benzene hexachlorides ; amongst other facts explained are 
the different stability of the isomerides and the formation of only 
two.—Compounds of piperidine with phenols, by O. Rosenheim 
and P. Schidrowitz. A number of addition products of piperi¬ 
dine and phenols or their derivatives of a salt-like nature have 
been prepared in which the phenol acts as an acid ; they are 
crystalline, and ave decomposed by strong alkalis or acids. 

Royal Meteorological Society, December 15.—Mr. E. 
Mawley, President, in the chair. —Mr. W. Marriott read a paper 
on the rainfall of Sealhwaite, Cumljertand. This place has long 
t)een noted lor its heavy rainfall, being in fact one of the wettest 
spots in the British Isles—the average yearly amount is 137 
inches. The spring months of April, May and June are the 
driest, so they not only have the least rainfall, but also the least 
numl^r of rainy days, August, the month when the Lake 
District is thronged with visitors, has the greatest number of 
rainy days. The heavy nature of the rainfall may be gathered 
from the fact that 21 per cent, of the falls are above I inch, 2 per 
cent, being above 3 inches. The greatest fall in one day was 
8*03 inches on November 12. The author has investigated the 
atmospheric conditions under which the heavy rainfalU occurred 
at Seatbwaite, and he finds that these heavy falls are due to the 
direction and force of the wind. When the wind is blowing 
strongly from the south-east or south-west, it will be concen¬ 
trated in the valleys on the windward of Scafell, and rush Up 
them with considerable force, the air current consequently being 
projected to. a considerable altitude beyond Scafell. Owing to 
the rcduciioa 6f temperature with elevation, the air parts wiin a 
great deal of its moisture, which falls as rain. With such a 
prdecss going on continuously for a whole day, the heavy nUn- 
iall at Scathwaile is fully accounted for.—Mr. R. C, Mossmah 
also read a paper on the daily values of non-instramantai 
meteorologioal phenomena in London from 1763 to 1896. The 
phenomena discussed were thunderstorms, lightning without 
thunder, fc^, snow, hail and gales. 

Cambkido#. 

Fbiloaophical Society. December 6.—Mr. F. Darwin, 
President, in the chair.—Featurcf^ interest in the fautia 

of the S^dwich Islands (with exWWtions), by Mf. R. C. L. 
Perkins. Mr. Perkins exhibited and read some notes on some 
of the more interesting insccu from the Hawidkn Islands 
Seveial species of endemic dragon-flies 
sho#i(, sow* of which passed ^ir eartlaf stagies in wnleir^ 
in the usMial Wiamtttyjhdiile others in the nymph state livttd 
an^iHZBt the leaves of a liliaceous plant, the diversity in hi^ 
huvUkg probak^ been brought about by the extreme poverty of 
the the terrestrial wpeeiee bring much more 

!^|aVoiWwbly ntoated in reghrd to a constant sui^ of food, .A 
series of exuhiples of three or four allied species of LougiiDiDm' 
beetles of the genus Were temafkable 

extreihe vyriaWfity iti colot^, m jpite of thrir limited rm^ 
the varieties of ^ ^>eci«s fidi fhto two or ihxpt grout#; wSM : 
were hatt^y, if at do^ by iotehnedkto fotmik TImi 

iMjcntf '4»S' w diffitMiMM ’ IwtwfM': tii«' 
iHmntdviiM. of'ilua^baMlM, «nd the 
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set« of Btriduteting organs v/ith Mrhich they ate furnished, were 
also fofetred to. A collection wasps from the islands of 
Molokai and Kauai were exhibited, to show the great difAsrence 
in Sttpaifdclal appearance between those inhabiting the latter 
inland, and thoM from the rest of the group. No protective 
slgniftcailoe could be attributed to the uniform and conspicuous 
marking of the Kauai species.—Remarks on a journey to in¬ 
vesting the habits and development of L^pidostren paradoxa^ 
by Mr. J. Graham Kerr, tlie author gave a short account of 
an eitpwition which he had made to the interior of the Oran 
Chaco of Paraguay for the purpose of investigating the habits 
Htid development of tspidasiten farddoxa. He was aided by 
H grant from the Balfour Fund, and was accompanied by Mr. J. 
S, Bttdgett of Trinity College. Lepidosiren occurs in consider¬ 
able quantity in the swamps towards the centre of the Gran 
Chaco boreal. It U sluggish in habits, wriggling slowly about 
among the thick v^eution of the swamp. At short but very 
irregmar intervals it visits the surface and takes a breath of air. 
Its food consists mainly of large Ampullarias and masses of 
confervoid algae. The young are to a greater extent vegetable 
feeders than are the adults. Lepidosiren makes a burrow in the 
ground at ihc bottom of the swamp, and lines it with soft grass. 
In this the eggs are laid. The papillae on the hind limb of the 
male grow out into long filaments during the breeding season, 
and during life these are blood-red in colour. They appear to 
be ornamental structures. The eggs are very large—about 7 
mm. in diameter. Coelomic eggs have a thick geladnous coat: 
in fertilised and dev<h|pfng eggs this becomes thin and horny. 
Segmentation is durilii^ its later stages holobUstic and unequal. 
Gastrulalion takes pUce in a manner which recalls that of 
(/redaie amphibia^ and of :Oclostomes. Eventually a tadpole 
larva is hatched out, Thi4 ^velops large external gills and a 
veiy large sucker of the Atiiphibian type. The external gills 
and sucker disappear about six weeks after hatching. At the 
same time the colour of the young Lepidosiren becomes much 
darker, and they become much more lively in their habits. For 
the first ten i» twelve weeks of its free existence the young 
Lepidosiren does not eat, but lives on the yolk in the walls of its 
gui. A remarkable habit of Lepidosiren was mentioned, in 
that their normally very dark colour bccomcii during the night 
nearly white. The black chromatophores shrink up during the 
hours of darkness, large yellow chromatophores which are also 
present remaining expanded. During the dry season the Lepi¬ 
dosiren retreats into the mud, in whicn it remains breathing by 
means of an air-hole until the waters return and set it free. 


EDINnURGH. 


Royal Society, December 6.—The following are the presi¬ 
dent and vice-presidents for the coming session :—Lord Kelvin ; 
Lord McLaren, Rev. Prof, Flint, Prof. McKMrtck, Prof. 
Chrysul, Sir Arthur Mitchell, and Sir William Turner. Papers 
were read as follows ;“On the food, fuel, and air of the wo^d, 
hy Lqrd Kelvin.—Chapters on the mineralogy of Scotland, 
copter viii., Silicates, by the la# Prof. Heddle.--^Nole on the 
disturbance of the magnetic and meteorological instruments at 
the Colaba Observatory during the earthquake June 12, 
1897, N. A. Moos.—On a problem of Sylvester’s in elimina¬ 
tion, by Prof. E. J. Nanson,—On the velocity of graded actions, 
by Prof. Walker.—PreUmlluiry note on a clmract eristic of 
certain chemical reactions, 1^ Prof. Gibson*—On the directions 
which are most altered by a homtjgeneous strain, by Prof. Talt 
MAthematical Sociatj^; December u>.—Mr. J. f. Clark, 
Presidenii in the chair.—The following papers we# read 
Some questions in arithmetic, by Prof. SteggaU.—Methods of 
solulfon of the equations of elastkity^ by Mr. John Dooigdl.'— 
XT^noroetrical notes, by JProf. John Jack. — Note a 
tmwwfmation of the equations of Ij^i^odynamics, by Mr. 

Paris, f},,.,' 


of Rciencea, Deewber n.—M. d&Chatfein the 
cbidi:.“-;Tw election of M. Dltte, as a Mclmber In the jStection 
was confihtied by the Feesidf^t of Republfc. 
(n ijHS f orb thp obeervatoiy Mt. 

to'M. L Jat>Ssen, TlW tvork ^done was pn the 

the il^vatione were 
b Id^W bJ «he tmfisyoutable ihe 

hti^ber and sytiithetry qf the bbro-wiscubpr 
Hole io the measuremwt of the p#fecti#i' pf j4am% 1^ 
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M. Ad. Chatin.-—On the first modifications of nerves in simple 
wounds of the cornea, by M. L. Ranvier. The nerve fibres 
of the' cornea, which are divided by section, grow with 
an unexpected rapidity and activity, if they are in ti^tihuity 
with their origin cells.—Remarks, by M. Loewy, on presenta¬ 
tion of the annual publications of the Bureau des longitudes. 

On a new methou for determining the vertical, by MM. j. 
Pcrchot and W. Ebert. The method of DeichmUller, floating 
a mirror in a bath of mercury, can be modified to give good 
results which are free from the prejudicial effocts of capillary 
phenomena The results are as accurate os with the plain 
mercury bath, and good measurements can be obtained in Paris, 
where the amount of vibration renders the use of the plain 
bath very troublesome.—On the problem of Ribaucour, by 
M. C. Guichard.—On an analytical form of the integrals of 
linear partial differential equations of two independent variables, 
by M. J. Le Roux.—On the resolution of certain differential 
systems, by M. Ktquier.—On a double generalisation of the 
equations of Lie, by M. E, Vessiot,—On the positions of un¬ 
stable equilibrium, by M. P. Painfevd-^On the displacement 
of a plane of which all the points describe spherical lines, by 
M. Raoul Bricard.—The problem of the distribution of elec¬ 
tricity and the problem of C. Neumann, by M. W. StckloiL — 
New methotl of attacking platinum. Preparation of the bromo- 
platinatea of ammonium and potassium, by M. Geofges M^kcr. 
Platinum is attacked by a fused mixture of ammonium sulphAte 
and brdmide, although it resists the action of either salt taken 
sei^mrately. Ammonium bromoplatinatc is readily isolated in a 
pure state from the fused mass,—On phosphorous oxidCj by 
M. A. Besson. By warming together HjPO}, with an excess 
of PCl)| on the water Ixith, and washing the product with water, 
a reddish solid is left, which on analysis gives exact figur^ for 
the oxide P3O.—Properties of sodium carbide, by M. Ckhnille 
Matignon, ’The carbide forms a white powder, not eicplosive 
by shock or by friction. Oh slight heating, it burns in air to 
sodium carbonate. In chemical activity, sodiutift acetylide far 
exceeds the corresponding calcium compound, nearly ftll the 
reactions being so violent that carbon is set free, and the sodium 
acting as in the free state.—On a new series of cyclic ketttnes, by 
M. A. B 4 hal. The fractionaldistillatioaw>f the heavy oil from wood* 
tar, followed by conversion the bcnzoyl-oximeSf has famished 
two new ketones.—On the neutralisation of glyoetophosphoric 
acid by alkalis, in presence of helianthinc and phenolphthalem, 
by MM. H. Imbert and A, ^truc. The quantities of soda 
solution required to neutralise a given weight of glycero- 
phosphoric acid in pre^nce of helianthinc and phentiphthaleKn 
respectively afe as i : a. A method for the estimation of the 
acid is worked out from these data.—rHeat of neutraliwtion of 
glycerophosphoric j^cid, by MM. H. Imbert and G. Belugou*^— 
New results' relating to rachitis, by M. CEchsner de Coninck. 
—On species in botany, by M. Paul Parmentier—On poly¬ 
morphism of liranches m inflorestiftnees, by»!M, H. Ricome. 
Branches of many inflorescences show di^rences among them¬ 
selves. In branches in which the direction is near the vertical, 
the symmetry is nortfhal. In branches much inclined to the 
vertical, this symmetry is more or Jess disturbed,—On the 
geolo^ of the islands of Metelin, l^sbos, and Lemnos in the 
MgeJSi Sea, by M* L. De Latinay.—On an apparatus gcMtjWtting 
leucocytal^ observed in tlie peritoneum, by M. J. J. Aadccf. 
The/pedwmeura is the starting-point for the ostiollc apparatus 6f 
ibe Mold animab It is here shown that the pw^bneum is 
also;the, ^tariing-point for the gene^ and fittpifion of the 
elemiiit# of th^ biocxl.—Cholesterin £nd the rnttary salts as a 
chemical vaccine against snake poison, by M. C* Pmtalix. The 
bii#salts exert the same protectifig ihfiueitce agsumiet snake 
poison as the bile itself*—Ofi the entosoa of qitm in Normandy, 
by M. Ed. ^atikowskh 

Amsterdam. '-i' ' ‘ 
Royal Academy of Sciences, Ootobisr 3Q,7^fVof. van dc 
Sande B^huyxen iq,the chair.—Prof. C. on: '^thc 

4velocity wkh which the aolRr system move^'in space. This 
velq^^ is deduced from the velocity in t^e Une of sight of fifty- 
olfc by Vogeh It was dcn^lStfated that from these 

vekoities Hte;sun's motion can be oSiducea with a more 

tliijii sevaifr times as great as that of the detemkatioA made by 
:bimWlf# if 4 he; ratio of the avqta^ velocity of the stars 
to that of thq sdn, pteviousiy commigmeated to the Academy 1 
be of. Prof* Kapmjht fpd# for the velocity of the 

system ^ <^7 miles |^,«ccon 4 i^/Trpm this, in connection 

*uh cam^mk, m 
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.parallax of atari of dllferent raagnilude.—Prof. Hubrecht pre¬ 
sented for publication in the Proce^iiings a paper by I>r. (i. C. J. 
Voimaerf of Uttecht, entitled **On the retrograde development 
of the biood-vesseU in the omentum of the rabbit,” and showed 
by means of camera sketches of the omen of rabbits (new-born, 
one day, four days, eight days) that Ranvier's “cellules or 
r^seaux vasoformatif^s ” arc the last remnimts of a process of 
retrograde development of vascular tissues in thU membrane. 
Prof, Bakhuis Rook boom on an inquiry made by Dr. Mohr into 
the behaviour of solutions of NH4CI + reCU, on crystallising out. 

XI. H« 0 ( 1 ),),there ' 
„ NH4a.4ll20(D,). 
They were obtained by a new method of evaporation at a 
constant temperature in a desiccator under the microscope. 
Some solutions, which precipitate D] on evaporation, dissolve it 
again, when the evaporation is prolonged. The mixed crystals, 
which can also be precipitated from certain solutions, probably 
contain he as D,.^On oehalf of Di, Cohen the speaker made a 
communication to the effect that the irregularities observed in 
the W^ton-element (Clarke’s, with the substitution of cadmium 
for zinc) had been found to be caused by a transformation which 
solid cadmium sulphate undergoes at 13'’. It suffices to heat 
the element a little above this temperature to restore its normal 
behaviour.—Prof, van Hemmelen presented, on behalf of Dr. 
Klobbie, a paper on equilibrium in the water-ether, water- 
malonic acid and ether-ipalonic acid systems, and the isotherm 
of the watcr-ether-malonic acid system at 15“,—Prof van der 
Waalft communicated, on behalf of Dr. P, /.eeman, a third paper 
on doublets and triplets produced by external magnetic forces. 
Dr. Zeeman, working with a Rowland grating, has succeeded in 
photographing tiie outer components of the magnetic triplet, 
Che li^t of the central component being quenched by means of 
a Nicol. The negatives obtained in this manner, and specimens 
of which were shown at the mooting, are particularly adapted 
for measurements concerning the magnetic change. Measure¬ 
ments of one of the blue cadmium lines liavc given for elm the 
value 2, .410^. The experiments are being continued.—His 
inquiries Into the action of nitric acid upon methyl amides have 
occastoned Prof. Framchimont to study aUo the action of nitric 
acid upon methyl nitinmines, and he has found that even 
below^O" nitrous oxide and methyl nitrate are formed nearly 
•qtmntitatlvely, which is more easily deducerl from the formula 
Clia.N-NOH 

CHa«NH.NO^than from . Methyl nitramine docs 

not produce blue, violet, or green colorations with ferric 
•Chloride, though under certain circumstances a reddish-brown 
ferric salt may be obtained from it. Prof. Franchimont further 
presented, on behalf of Mr. P. van Komburgh, a paper on the 
occtirtence of certain volatile products in tropical plants. Mr. 
van Rom.butgh has already examined more than 900 genera and | 
/ound alcohol in many of them, acetone in some of j 

them, but methyl ^licyUie in many more of them, viz. in 
18 per cent. the number examined. Sometimes it occurs 
together with prussic acid. The volatile reducing tubsunce 
described by l^nke and Curtius was also often detected and 
obtained as a liqul4 from indigo, rameh, and the leaves of sugar¬ 
cane. I’rof. on the question of the relative motion of 

the earth and the ether. Remarks on a recent memoir by Prof* 
A. A, Mlchelson {Amer, fottm. of Science^ set. 4, vol. lU. 
p. 47 ji)- , The author discusses the assumptions that are neces* 
larj* m the theory of aberiration.—Prof. Stokvis presented the 
dissertations of Mr. J, Keyset, entitled Ueber Htematp' 
porphyrin im Horn,” and of Mr. J, de Haitogh, jun , entitled 
’’ Ueber PeptoDurie und den Naohweis des Peptons im Ham," 
and added aoime oral elucidations. 

New South Wales. 

Royal Society, October 6.—The President, Henry Deane, 
in the chair.—'Note on mutilations practised by Australian 
idborigines, by T. D. Bancroft. The paper dealt with the 
object of the ** Mika” or “ Kulpl*' operation of the Austral 
aborigines.—On a cordierite-beaHng rock from Broken. HiS, 
by J. Collett Moutden. This is believed to be the first tinie ttot 
cordteiite has been recorded in Australia. It has a somewhat 
extensive development in the metamorphio rocks of Broken liill, 
and Is described in detail from two wallel exposOrek or 

S mnuHtk rock about half a mile S.B. by £. from BloOk 14 
linei ; The cordierite occurs in large crystals and also in gialits 
thmugh the granuJUe.—Note on the occurrence of a nickelifeixHi* 
0^1 Wear Taniworih, K S* Wale^ by D. A. Porter. Seviend 
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Besides the well-known double salt FcCl|. 2N H 
were detected : KeCl*. N 11 * 01 ( 0 .) and aFeClu 


years ago a specimen of opal brought to the writer was said to 
have been ol>taincd in the “ Never-never” range* on the head 
waters of AttungR Creek, and not far distant from Mount 
Gulligal Parish of Attunga, County of Inglls. Some little 
while ago, being in the vicinity, Mr. Porter found the locality 
and secured a few small specimens, one of which he forwarded 
10 be exhibited before this Society. The mineral occurs in the 
form of small veins in serpentine rock, and is accomp^ied by 
veins of a pinkish or salmon coloured chalcedony^ exhibiting a 
porcelain-like texture and broken surfaces.—Icebergs in the 
Southern Ocean, No. 2, by H. C. Russell, C.M.G., F. R.S. 
This paper was prepared M a continuation of one read before the 
Royal Society, September 4, 1895. It deals with the reports of 
icebergs seen since the end of JTuly 1895* One hundredand two 
ships have reported ice in the interval } nearly the whole of the 
ice, so reported, was within the area enclosed between 40* and 
cast longitude and 40" io 62^ south latitude ; very few reports 
of ice outside that area have been received. It was shown that 
the Thermopyht steamed for 1000 miles amongst icebergs, and 
that the ocean was clear one hundred to one hundred and twenty 
miles north of this track. Some idea of the number of icebergs 
may lie gathered from the fact that the ofhcer.s of one ship counted 
977 bergs, and those of another ship 4500. This and the 
previous paper cover a period of six vears, and it was shown 
that at times the iceberg.s come into, or leave the track of vessels 
in a few days ; three instances in which there had been sudden 
disappearances were shown to be coincident in point of time with 
the advent in Australia and the t)cean between the Cape and 
Australia of strong north to north-west winds. 
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MOTIVE POWER AnD GEARING. 

Motive Power and Gearing*' for Electrical Machinery. 

By E* Tremlett Carter, C.E., M.I.E.E., Pp. xxii 

+ 630. (London : The Electrician Printing and 

Publishing Company, Ltd.) 

R, CARTER has written a very interesting and 
very useful book on a subject of much importance 
for electrical engineers. The needs of electrical practice 
have had a great effect in stimulating the invention of 
quick-running steam engines, the improvement of gas 
engines, and the discoveiy of modfes of transmitting 
power from the driving machine to the driven which did 
not formerly exist. An electrical engineer is all the better 
electrical engineer for being also a good mechanical 
engineer ; but as he must master (if he is to be anything 
but the veriest rulc-of-thumb mechanic) in the course of 
his training in the class-room and the workshop, a very 
considerable body of more purely electrical knowledge 
and practice, and, over and above, acquire some know¬ 
ledge and experience in mechanical matters, the latter 
is the point in which, when starting on his practical 
career, he is apt to be most deficient. 

Of course, for making all these things realities to a 
man, there is no ^education for the engineer like that of 
the workshop, ^lijpvided his theoretical training in the 
principles of the scientific work he is to do (for scientific 
it ought always to be, or'he is no true engineer), is carried 
on at the same time, just as for the scientific study of 
physical science there is no training like that of the 
laboratory carried on parallel with tjyatematic discussion 
of physical theory and experiment in the lecture-room. 

The Electrical engineer, as we have observed, howeveri 
if properly trained, iuts always an inquiring spirit, and 
an observing eye, and an adaptability of self to circum¬ 
stances, which enable him as he goes on in his work, and 
comes into contact with the considerable diversity of 
machinery which it is his lot to encounter,|p gradually 
become a mechanical engineer of great resource and 
skill so far, at any rate, as his own department of work 
is concerned. 

A book like Mr. Carter's, studied in connection with 
workshop practice by a capable man, or kept on the shelf 
in the dynamo room to be read and consulted when 
time dr the requirements of work present opportunity, 
cannot hut be of great ser\'ice. The topics dealt with 
are many and various, and an enumeration of them 
would more than occupy all the space at our disposal, 
though It would bring out very clearly how great is the 
range of mechanical question and device with which the 
eiectrical engineer is now concerned. 

The first chapter deals with fundamental principles, 
such as znofiive power, work, energy and its sources, 
inenie, waste power and usehil power, load and load 
diggmms, dynamometry (more properly ergometry), and 
stoira^ pf energy^ The order of^reatipent|;i^ers some¬ 
what which in a comptete discusi^n Of such 

sheets would bo regarded as lOgtea), but it ts/so^r as U 
Scientific, though the ideas referred to are 
so geneml as to require a good deal of 
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special discussioh and elucidation, which of course must 
be obtained elsewhere. 

In the discussion of reciprocating (or simple harmonic) 
motion, it would have been well to insert besides the 
statement that numerical ratio of the acceleration to 
the displacement is a constant, that the value of this 
ratio is 47r“/T^ where T is the period of the motion, This 
is a simple rule which is of real service in dealing with 
vibrations. The phrase “elastic forces of inertia" seems 
a little strange to the pure physicist ; but of course what 
the author is insisting on, is the give and take action of a 
body, which in consequence of its inertia stores up energy 
in an accession of speed, and restores it again when the 
speed is diminished. 

A beginning is made in this chapter of the important 
subject of the measurement of power. One or two forms 
of brake and of transmission dynamometer arc described, 
and the general principles discussed, the further treat¬ 
ment being left till the systematic application of tests 
comes under review. 

In this chapter also, it ought to be mentioned, the 
author treats of economy of design. Lord Kelvin’s law 
of economy, though acted on to some extent, is not yet, it 
is to be feared, fully appreciated and acted on. It says 
really that improvement cannot be economically carried 
beyond the point at which the proper annual charge for 
the capital invested in an improvement of plant, is just 
equal to the annual saving effected by making it. Here 
I is a point, of course, at which increase in the cost of 
materials and labour retards, and diminution in the same 
facilitates, improvement in design. 

After a .statement of the problem to be solved, which 
he puts in the form, “What are the best provisions which 
may be made for utilising the available energy for the 
performance of useful work and the production of a pay¬ 
ing revenue?" the author proceeds to deal with the 
steam engine. This forms Part ii. of the work, and is 
treated under - the headings: Fuels, thermodynamics, 
principles, steam, furnaces and boilers, theory and action 
of the steam engine, steam engine details, some typical 
steam engines, steam engine driving, the steam engine 
in relation to electric power, the management of steam 
plant. 

After this enumeration of chapters* ta|^ill not appear 
surprising that this part comprises rTraffi than half the 
book by sonib twenty-two pages- All the chapters seem 
to us full of practical information, and of great value to 
electrical engineers. The sketch qf thermodynamics 
given is periiaps that which is most directly open to 
criticism, not so much on account of what is included as 
of what is left out. There are, however, one or two 
points on whiqh we would offer one or two slight 
remarks. First it would be well always, if the phrase 
“perftStt gias” is to be used, to offer some direct de¬ 
finition of its meaning. Mr. Carter does so in his p, 73. 
Practically what he defines as a perfect gas is one which, 
under al! conditions, f'ulfils the characteristic ^uation 
PV/T constant. But in the definition ofT there seems 
a littb iMsehesS. Thus it is stated (same page), “ taking 
the zero on the Fahrenheit scale as the standard it was 
found by Charles, that all gases expand 1/460 of their 
volume at this tempera^re when raised ' from any 
temperature to a temperature F. higher.” Than from 

K 
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this increase />f volume for each degree of the F. scale 

is inferred that the absolute zero is 460° F. below the 
?ordinary zero- Logically this process is deficient In 
that it presupposes a known Fahrenheit scale ; and there 
were just as many perfectly exact Fahrenheit scales as 
there were previously existing exactly made Fahrenheit 
thermometers. Our impression is that the law of Chades 
or Gay-Lussac expressed the fact that the different gases 
experimented on, all expanded by nearly the same frac¬ 
tion of their volume at the temperature of melting ice on 
being raised under constant pressure from that tempera¬ 
ture to the boiling point’' of water. Then this ex¬ 
pansion (from Vq to say) obtained accurately for any 
one gas enables /’■ C. to be defined for that gas as thermo¬ 
metric substance as that temperature for which the 
volume of the gas under constant pressure is 4- 
/ (?^ioo “ 7/o)/ioo, and so also for the Fahrenheit scale. 
Taking air, we get by this definition the air thermometer 
scale, which, having its own independent definition, can 
be used as a standard of comparison for other thennor 
metric scales. 

From this we get the absolute zero on this gas 
thermometer scale as that for which / *= - 
that is for which the volume of the gas is zero. Fulfil¬ 
ment of Boyle’s law, if it exists, gives agreement of the 
similarly, but independently, defined constant volume 
scale for the same gas with the constant pressure scale. 
Thus we gel an independent scale for each gas for 
which accurate experimental data are available, and the 
numerical reckoning ed the absolute zero of temperature 
will not be necessarily the same for all. We say this 
with Mr. Carter's note on p. 107 in view. We believe 
that a perfect gas is best defined as one which obeys 
Boyle’s law at all pressures and temperatures, and gives 
a constant pressure scale agreeing with the only properly 
absolute scale of temperature, that of Lord Kelvin, or, 
which comes to the same thing, as a g«as which, besides 
fulfilling Boyle’s law, haw an invariable ratio of specific 
heats. 

The second law of thermodynamics is hardly that given 
on p. ]o6, which is really the so-called “axiom” on which 
Lord Kelvin based the second law. The law itself i.s 

most shortly exD|Cssed by the equation ^dgjt^Oy where / 

is absolute temperature, dg a quantity of heat taken in 
(or given out) at temperature /, and the integral is taken 
round a reversible cycle. If be the lowest available 

temperature, the positive value which -t^^jdg|t has for 

every non-reversible cycle is Lord Kelvin’s expression 
for the heat dissipated in the cycle. 

Wc arc rather disappointed that no treatment, eg, the 
beautiful graphical treatment given by Maxwell, is in¬ 
cluded of the thermodynamics of change of statey* By 
means of the Protean fundamental parallelogram of the 
Carnot cycle, the whole of the essential part of thermo¬ 
dynamics can be given in two or three pages. A statement 
from this point of vjew of the information which thermo¬ 
dynamic theory gives as to the density of saturated 
.steam would not have been inappropriate here. 

The account of furnaces and boilers and of steam 
engines generally seems very full and complete, but a 
full review of it is a thing to be undertaken only by im 
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expert in these matters. No one* however, who takes an 
interest in engineering methods and results, and nothing 
can be more valuable for the physicist than their sttidy, 
can fail to be struck with the fulness of the information 
given by Mr, Carter. 

In Part iii. gas and oil engines are discussed* and we 
have, after a chapter on gaseous and liquid fuel, the Otto 
cycle, and engines working on this cycle ate fully de¬ 
scribed. This, to us, is perhaps the most interesting part 
of the book, Prime-movers of this description have 
advanced immensely during the last ten or twelve years, 
and the lot of those who have to use them is cast in 
much pleasanter places. We have a lively recollection 
of having to toil with five or six enthusiastic laboratory 
students turning thC fly-wheel for nearly half an hour at 
a time trying to get a large gas engine started. This 
and other difficulties, and the continual setting to rights 
which the engine required, would have tried the patience 
of a saint, and certainly were too much for ordinary 
mortals. 

In Part iv, water motors and turbines generally are 
discussed, in Part v. gearing is dealt with, and in 
Part vi. we have a most valuable account of types of 
power stations. 

The book, it ought to be mentioned, is one of several 
excellent practical works that have appeared by instal¬ 
ments in the Electrician, It is very^ thoroughly illus¬ 
trated with excellent drawings : engines of all kinds, 
central power stations, details of machinery, such as 
valve gear, governors, injectors, &c. Some of these 
might perhaps have been worked up better, but most 
are good, and all are thoroughly business-like, and 
intelligible. We regret that we have not space to deal 
with the work more adequately ; but as it is, in fact, a col¬ 
lection of some three or four separate treatises of great 
value, any attempt to fully review it here is impossible. 

Wc have nothing but congratulation for the author on 
his work. Electrical engineers are deeply in his debt. 

A. Gray. 

. 4 PIONEER OF MEDICINE, 

Masters of Medicine. John Hunter^ Man of Science and 

Surgeon, By Stephen Paget, with an introduction by 

Sir James Paget. 8vo, Pp. 272, with a frontispiece. 

(London : T. Fisher Unwin, 1897.) 

M r, fisher UNWlN has undertaken to publish 
a scries of volurrres dealing with the life and 
works of the great scientific men who have brought 
medicine and the allied sciences to their present state of 
perfection. The object of the series, which is under the 
general editorship of PIrnest Hart, editor of the 
British Medical Journal.^ Ss to set before unprofessional 
readers a plain account of the lives and fortunes of the 
** Masters of Medicine,” with such a survey of theit work 
as may be necessary to show wherein they excelled 
John Hunter lends himself particularly to this method 
of treatment Living only a hundred years ago* the 
founder great school of thought, the herp ^ 
hundred oiations by most eminent surgical of 

the century^ there exists plen^ of material from, tp 
copstmet a most readable biography, 
has often been wri^n ^£ not always jddicbi^^ ^ it 
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19 only of late years that tlie critical spirit, which has 
reduced the writing of history to a science, has begun to 
pervade the historians of medicine. Mr. Paget has 
perfonhed bis work excellently, for he has consulted 
original authorities and has availed himself, by the 
kindness of Miss Hunter-Baillie, of such documents 
belonging to the Hunter family as are now in her 
possession. Fresh light«is thus thrown upon some of 
the more obscure points in Hunter’s career, whilst the 
charming personality of Mrs. Hunter, who selected the 
words for Haydn’s Creation, is brought into bolder relief. 

John Hunter, the founder of pathology, or the science 
which deals with the causes and progress of disease, was 
one of the younger members of a very remarkable band 
of pioneers in medicine who were born within a few 
miles of each other in a remote country district of 
Scotland, and who flourished in middle of the last 
century. First in seniority was Sunellie, of Lanark, the 
great man-midwife \ then Cullen, Sometime professor of 
medicine in Edinburgh, bom at ^Hamilton ; after him 
came William Hunter, in some respects greater even 
than John, his youngest brother; and Anally Matthew 
Haillie, nephew of the Hunters, and the most worthy 
disciple of his uncles. Smollett, too, was the intimate 
friend of Smellie, and so must have known the Hunters. 
It would be of extreme interest to know the factors 
which led to the production of such extraordinary talent 
in so circumscribed an area and fqr so limited a period. 
In the Hunter family no less than three sons of the ten 
children were extraordinarily gif^d, and in each case 
their genius was directed towards medical science. That 
the genius was innate is clearly shown by the fact that 
John Hunter instantly became ’an accomplished an¬ 
atomist, and that although he w;^ an original thinker 
of the highest power, he was in many respects illiterate, 
and always had the greatest difficulty in expressing his 
thoughts in words. Beginning* with nothing, John 
Hunter, after many years of stringle, achieved a fore¬ 
most place amongst the surgeoi^ of London. But it 
was by his teaching, rather than^ by his clinical powers, 
ihat be gained his reputation.^ Edward jenner, in 
England, the discoverer of vaccinsUion, and Dr. Physick, 
who lived to become the veteran exponent of his master's 
teaching in America, were amongst his house pupils, 
whilst all the foremost surgeons pf the next generation j 
had attended his lectures—lectures which cost his hearers 
but tenpence a-piece, as Mr. Paget points out, for they 
were near a hundred in number, the honorarium for the 
course being four guineas. Yet the lectures were of the 
moat magnificent kind, for they comprehended the whole 
circle of the sciences round surgery. They were made 
at a great cost to Hunter, for his brother-in-law, (Sir) 
Everard Home says of them ; 

Giving lectures was always particularly unpleasant to 
him; $0 that the desire of submitting his opinions to the 
world, and learning their general estimaiiom was scarcely 
sufficient to overcome his natural dislike to speaking in 
public He never gave the Arst lecturp of nis course 
without taking thirty drops of laudanum to take off the 
eifectahf bis uncsisinesa. He was so diffident of himself 
thht h? tjhisted nothing to aiemory, and made me draw 
u^ik ahort abstrdict of each tecture, which he read on the 
folb^ng dvenittg as a recapilubttion to connect the siib'* 
Ject in the taiads of 
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It is no wonder, therefore, that the toils of his 
practice, the cares attending the amassing of the 
nucleus of the magnificent museum now housed in 
Lincoln’s Inn Fields, and the labours Of t^ebing, 
early overweighted a body by** no means strong. He 
suffered from angina .pectoris for many years before his 
death, and was wont to say that his life was at the mercy 
of any rascal who chose to irritate him, and he was very 
irritable. He died suddenly at St. George’s Hospital, 
October i6, 1793, on the same day, and perhaps at the 
same hour, that the unfortunate Marie Antoinette, Queen 
of France, was beheaded in Paris. He was buried in the 
vault of St. Martin’s-in-the-Fields, whence the pious care 
of Frank Buckland rescued his remains in 1859, and 
they were re-interred in Westminster Abbey. 

Mr. Paget has performed his task most excellently, 
and if the present volume is to be taken as a standard 
for the series the sale should be large. Not only is the 
book well and pleasantly written, abounding in anecdote, 
but it is most tastefully produced, so that the paper, the 
prim, the binding, and the reproduction of a part of Sir 
Joshua Reynolds’ portrait of Hunter are in every way 
admirable. 


SELECTIONS FROM A D/ARV. 

The Journals of Walter Whitey Assistant Secretary 0/ 
the Royal Society, With a preface by his brother, 
William White. Pp. vii -f* 285, (London : Chapman 
and Hall, Ltd., 1898.) 

OST of the Fellows of the Royal Society of more 
than twelve years’ standing will retain a lively 
recollection of Mr. Walter White, whilom Assistant 
Secretary to the Society, and will look with interest into 
the present volume. Mr. White entered the service of 
the Royal Society in 1844, and in 1861 (not, as incorrectly 
stated in the preface, in 1853, “less than ten years”) 
was appointed Assistant Secretary, which office he held 
until 1885. During this long period he had unusual 
opportunities of watching the inner working of the 
Society, and thus the development of scientific ideas 
and activities ; and the reader of the diary of so shrewd 
and observant man as he was, would naturally expect to 
learn much. We are compelled to say at once that such 
expectations will not be fulfilled. 

The first chapter, which contains entritls in the diary up 
to the time of his attaining a post at the Royal Society, is 
interesting aS showing how a man, brought up as a cabinet¬ 
maker, after pursuing diligently his trade for some years, 
by continued intellectual toil, bravely teaching himself, 
won his way, amid many discouraging circumstances, 
to a means of livelihood more congenial to his nature. 
It will probably surprise many of the Fellows of the 
Royal Society to learn that one whose great knowledge 
of laittguages and literature had often been of help to 
them, had spent so many of his earlier years at the 
joiner’s bench. 

The third chapter puts together a number of entries 
illustrating Mr* Walter White’s intitnac;y with the late 
Lord Tennyson. From one of those entries we gather 
that h was a suggestion from Mr. Walter White which 
led tho poet eventually to build a house at Haslemere. 
Th# second and fourth chapters contain, together with 
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other mAtterSt enirie.-i relacing to the Royal Society and 
science, the former chapter dealing with the period 
from 1844 to i86r, when Mr. White became Assistant 
Secretary ; the latter with that from i86i to 1884, the year 
before he ceased to hold office. The forty years which 
these two chapters cover were yeats in which science 
made remarkable strides, and years also during which 
important events took place within the Society. Mr. 
Walter White was literary rather than scientific in his 
leanings ; still the records of the impressions made by 
the successive exposition of new scientific ideas upon one 
who listened to them in turn, near at hand, during so 
long a series of meetings of the Society could not fail to 
be interesting. We are told in the preface that the 
present volume is not the whole diary, but only 
selections from it. It is to be regretted that what has 
been published contains so little dealing with the 
weighty matters of science brought before the Society 
during the forty years, or with the effects produced 
by new ideas on those who were the first to listen 
to them. It is stfll more to be regretted that the 
selection has been so largely confined to matters 
which cannot justly he called by any other name than 
tittle-tattle and scandal. From his position Mr. Walter 
White was to a large extent a confidential servant of the 
Society. The Fellows were in the habit of talking to 
him freely, and often expressed themselves concerning 
SLientific things and scientific persons in a familiar and 
unguarded manner. There could be no harm in Mr. 
Walter White writing down for his own delectation say- 
ings which pleased him on account of their picturesque 
force, such as Mr. A.’s account of Dr. H.'s opinion about 
Frof. C.*s works and ways ; but it is to be exceedingly 
regretted that Mr, William White should have thought 
it desirable to give publicity to gossiping statements, 
redeemed neither by wit nor by accuracy, the appearance 
of which can do little more than give pain to the living^ 
or to the friends of the dead whom they concern. We 
hasten to add, lest the above remarks should excite 
curiosity, that the gossip in question will yield very little 
amusement where it does not give offence. We may 
add that the volume does not do justice to Mr. Walter 
White himself any more than it does to the leading men 
of science and the Royal Society ; their conversation 
with him did consist chiefly in finding fault with 
each other, nor was his chief delight in listening to them, 
and taking notes of their angry or idle words. 


01 //^ BOOK SHELF, 

Agriculfurni Chemistry. By R. H. Adie, M.A., B.Sc., 
and T. B. Wood, M.A. 2 vols. Pp. ix + 280, ana 
vii + 229. (London : Kcgan Paul and Co., Ltd., 
1897.) 

In the preface this is described as an elementary te>ct- 
book of chemistry, designed for students beginning the 
study of agricultural science, and adopting as its method 
the teaching of the subject by experiment. The book 
demands some attention, as it is written by the teachers 
of agriculture in the University of Cambridge. 

We are often told that the only right way of teaching 
chemistry is by leading the student to be himself the 
discoverer of chemical facts and laws by a series of 
experiments, observations, and inferences. This metl^ 
is certainly excellent as an introduction to the sden^ 
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but it becomes too cumbersome as the scholar proceeds, 
and the teacher soon finds himself making important 
statements of which no demonstration is forthcoming. 
Nor are all parts of the science best learnt by the 
exhibition of experiments. It is, indeed, easier to legrn 
grammar as grammar, than to discover grammar for 
ourselves by the analysis of a language. 

The first of these small volumes is intended as an 
introduction to general chemistry; the second deals 
with the subjects of soil and manures, with a briefer 
reference to the constituents of plants, and the analysis 
of foods. 

It is difficult to tell in what manner the book is in¬ 
tended to be used. The details of the experiments are 
often so imperfectly [described, that it would be im¬ 
possible for a student to perform them without further 
directions. The preface states that the book is especially 
intended as an aid to teachers ; but if the teacher is to 
follow the course marked out, he must clearly have a 
great deal of other information to fall back upon. One 
cannot, however, resist the conclusion that a great many 
of the experiments mentioned are not meant to be per¬ 
formed, but merely to be talked about. 

We need hardly say that a good deal of correct 
teaching is given, but the errors and deficiencies are 
not a few. R. W. 

No/ifVjs genemles sur VKcorce terrestre. Par M. le 

Prof. A. De Lapparent. 8vo. Pp. 156. (Paris: 

Masson ct 1897.) 

GKOLOtiv can be made attractive enough by a good 
writer who divests the subject of those details which 
concern only the specialist. To learn the aims of the 
science and its mam results are all that the general 
reader and the elementary student require ; and it is 
well when, as in the present little work, a distinguished 
master is not only willing but able to produce such a 
sketch agreeably written as well as instructive. The 
subject is introduced in vthe course of six lessons, and 
the author, in the first place, deals with the early history 
of the globe, with seas and continents, and the external 
features of the earth in general. He passes on to 
consider various questions of physical geography, and 
the erosion of the land by rain, rivers, and sea. His 
remarks on tlie cutting away of river-courses so as in 
lime to produce a dyquilibre arc illustrated with 

reference to the Seme, which has excavated its channel 
almost to the lowest possible level throughout its main 
course. The method of accumulation of various sedi-- 
ments, and volcanic phenomena are next discussed, Up¬ 
heavals and depressions and the sequence of rocks form 
the subjects of another lesson. Some account of the 
Paris Basin is given, and in conclusion there is a brief 
description of the principal geological formations. The 
work is illustrated by thirty-three figures of fossils, 
sections, and photographic reproductions. Among the 
fossils only the principal forms of life are indicated, such 
as a Sea-urchin from the Chalk, a Devonian Spirifor, 
Jurassic Ammonites, and a Fossil Bird. The student‘s 
mind is therefore not burdened with many names, but a 
perusal of the work will give him a clear general grasp 
of the principles and elements of geology. H. B. W. 

The Dawn of Civilization : E^pt and Chaldma, (Third 
edition.) By G. Maspero. Pp. xiv + 800. (London : ' 
S.P.C.K., 1897) 

The third edition of “ The Dawn of Civilization,’* the 
English translation of Prof. Maspero’s “ Les Origines»" 
has just been issued. The three coloured photographic 
plates which were insetted in the second Litton ^re 
here retained, while but few changes have been made in 
the text of the setond edition of the work. TJm thdst 
considemhle addition appears to be in the copter deal¬ 
ing with the first Theoan empire. Here the author' 
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^ives a brief sketch of the conclusions that may be drawn 
front a study of the remains recently found by Prof. 
Petrie between Balias and NaqAda. Towards the end 
of the sixth dynasty the Libyans, yielding to a migratory 
impulse, overran the western frontier and established 
themselves in Egypt, leaving a permanent record of their 
presence in the burying places and remains of villages 
which extend the whole length of the mountain chain 
from Si (it to Gebelen. Prof. Maspero does not go so far 
as Prof. Petrie, who would regara the whole of the south 
of Egypt as having been wrested from the native kings 
by this “new race”; he does, however, conclude that 
these Libyan settlers were predominant throughout a 
considerable area on the left bank of the river, and that 
their influence was felt for more than a century. The 
pagination remains the same as that of the two earlier 
editions of the book. 

77 /f’ Distribution of Electric Power in Work¬ 

shops^ &^c. By Ernest Kilburn Scott, A.I.E.E, Pp. 
137 4 - viii. (London ; Biggs and Co.) 

The advantages of electric transmission of power in 
factories and workshops are not so well known as they 
might be, or the electric driving of machinery would 
be more extensively adopted than it is. Wherever 
electric motors have been made to do duty in machine 
shops, complete success has been attained, but it is only 
in late years that engineers and proprietors of factories 
have learned to make use of electric driving to any great 
extent. Lately, however, this branch of electrical 
engineering has been coming to the front, and it promises 
to develop into the most important branch of electrical 
work, electric lighting not excepted, 

The information brought together by Mr. Scott will 
show manufacturers what has been done, and what 
electric motors are capable of doing. The advantages 
of electric driving, both economically and commercially, 
are clearly pointed out, and detailed particulars of power 
required by various machines are given. The advantages 
and disadvantages of alternating currents from the point 
of view of power distribution in factories are discussed, 
and there are descriptions of the various points of a 
power installation, with examples of the most recent 
practice. The book is thus one which should be in the 
hands of all who are concerned with the applications 
of electricity to the machines and tools of workshops 
and factories. 

Memory and its Cultivation. By F. W. Edridge-Green, 
M.D., F.R.C.S. (International Scientific Series.) Pp. 
307. (London : Kegan Paul and Co., Ltd., 1897.) 

Dr. Edripge-Green considers that the human mind 
is divisible into “ ultimate faculties,” a list of which he 
gives. Of these “ ultimate faculties ” some thirty-seven 
are assigned to this position with certainty. Dr. Green 
has no doubt whatever about their fitness to be con¬ 
sidered “ ultimate faculties,” although amongst them are 
such qualities as Causality, Alimentiveness,and Inhabitive- 
ness. Others there are, such as Vitativepess and Human 
Nature, whose position as ultimate faculties of the human 
mind is still suo judice. Dr. Green might, we think, have 
postponed the publication of this book until he had made 
up his mind about them. Part of the book is devoted to 
the description of a system of cultivating the memory; 
but there ts the best possible evidence that either Dr. 
Green doee not himself utilise this system, or the system 
is worthless. He would Certainly never have published a 
on psychology witht>ut acquainting himself with the 
present state of Knowledge upon the subject. Yet he 
baa forgotten the whole of his psychological studies as 
completely as if they had never existed. If hU system 
were one for cuUiVa/ting the art of forgetfulness, and 
nintM a perfect system, the result could not be more 

txwnplete. 
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Illusions and Haliudnations, Hy Edmund Parish. Pp. 
xiv 4- 390. (London : Walter Scott, Ltd,, 1897.) 

This is a very thorough account of the subject, in fact it 
is, perhaps, for the series to which the book belongs, 
almost too thorough, and the general reader may find 
some difficulty in getting a clear account of the author's 
views out of the mass of detail. The conditions of 
fallacious perception are fully considei-ed, and the general 
phenomena are referred to disturbed association. The 
author gives new definitions of illusion and hallucination, 
ihe former being supposed to depend on the suppression 
of certain processes which normally intervene between 
the immediate sensory change and the perception process, 
while hallucination is referred to forced association. 
These definitions have the advantage that they refer both 
phenomena to a common cause, i.e. to dissociation of 
centres normally acting together; but they are open to 
the objection that they are based on purely theoretical 
and uncertain views, and it would probably be better to 
retain the old definition depending on the existence or non¬ 
existence of an external stimulus while recognising that 
there is no hard and fast line between the two conditions. 
There are two interesting chapters on the results of the 
international census of waking hallucinations. The 
author brings forw.ard much evidence that the real nature 
of the “ Waking state ” in most cases was one of abnormal 
dissociation. He criticises adversely the evidence for 
telepathy derived from the census, which was regarded as 
valid by the authors of the English Report. He brings 
forward from the Report itself evidence against this 
conclusioft, and in regard to the supposed positive 
evidence, he lays great stress on the importance of simi¬ 
larity of association of ideas in the two cases. Among 
many other interesting points, only one can be mentioned 
here, vix. the criticism of the view that the negative 
hallucinations of hypnotism depend on suggested in¬ 
attention. The author points out that an object may be 
made by suggestion to appear smaller and smaller, till it 
finally disappears. In this case, according to the theory, 
a phenomenon due to concentration or special direction 
of attention would be suddenly replaced by one due to 
lack of attention. 

Transactions of the Rockdale Lilerary and Scientffic 
Society. Vol. v., 1896-97. Pp. 90 4- xxii. (Rochdale ; 
James Clegg, 1897.) 

Bv publishing the papers in this volume the Council of 
the Rochdale Literary and Scientific Society brings the 
work of the Society into prominence, and assists in 
making the objects of the meetings known to a wider 
circle. The volume is as interesting as its predecessors, 
and is a creditable addition to local literature and 
science. Among the papers contained in the volume 
is a chatty account of “Men and Manners in Manila,” 
by Dr, A. Jefferson, an elementary description (with 
figures) of “ Egyptian hieroglyphics, picture-writing, 
and the English alphabet,” by Mr. C. Heape, a brief 
note on some graphite and flint implements found in a 
neolithic store near Rough Hill, by Mr. W. H, Sutcliffe, 
and a p^er on the geological history of the Cephalopoda, 
by Mr. Charles WardingTey. 

Wc see from the report that a number of other papers, 
not Included in the present volume, were read before the 
Society during the nineteenth session, and several very 
instructive lectures were delivered. The Society, appears, 
indeed, to be a centre of light and leading in Rochdale. 

Les Constmtes Physico-Chemiquis. By D. Sidersky. 
Pp#-' 307, (Paris ; Gauthier-Vi liars et Fils. Masson 
and C*®, 

M. Sidersky has already contributed a volume on 
pdlariaation and saccharimetry to the Aide-Memoire series 
in witich the present book apj^ars. The constants herein 
described are dealt with in a similar manner ; they 
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include density, change of state, viscosity, capillarity, 
indices of refraction, calorimetry, and photometry. For 
each of these constants, the author briefly describes 
the moat exact and convenient methods of determining 
them, and gives in tabular form the results of observa¬ 
tions made on various substances. In the descriptions of 
methods of experimentation, preference is given to those 
which are actually used in practice outside the physical 
laboratory, so the book will be a real aid in technical 
work. Physicists and physical chemists will find the 
volume a handy epitome of methods and results. 

By Roadside and River} Gleanings from Nature's 

Fields. By H. Mead Briggs. Pp. 204. (London : 

Elliot Stock, 1897.) 

“ The hand of destiny has scattered broadcast through 
the land the seeds of hope, and yet how many of them 
all have reached the harvest of ambition.^' If we rightly 
understand the purport of these opening words of the 
preface, the author is expressing some anxiety as to the 
fate of his literary efforts, and wondering whether his 
work will be appreciated. We wonder also what becomes 
of the host of books like this one, well printed and 
daintily produced, but amorphous in structure, and having 
no particular aim. There are, we suppose, people who 
enjoy reading insipid remarks based upon casual ob¬ 
servations of nature, and to their kind attention we 
commend this book. A scientific mind soon wearies of 
trying to pick out the slender threads of fact which 
meander through the mass of sentiment. 


LETTERS TO THE EDITOR 

[ The Editor does itof hold himself responsible for opinions eX' 
pressed by his correspottdenis. Neither can he undertake 
io return^ or (0 eonespotfd with the writers of, rejeefed 
manuscripts intended for this or any other part of KatURK. 
No notice is taken of anonymous (omuturr'ca/tous.] 

The Dugong. 

In the Hakluyt Society's last book, “The Christian Topo¬ 
graphy of Cosmas, an Egyptian Monk” (London, 1897), there 
are some interesting notices of “Indian Animals” with figures, 
copies of those in “ the Florentine Codex ” ; which, in their tuirn, 
may have been “drawn by Cosmas himself (or under his direc¬ 
tion),” according to an excellent modern critic. 

In one passage Commas says “the flesh of the turtle, like 
mutton, is dark-coloured ; that of the dolphin is like prk, but 
dark-coloured atsd raitk ; and that of the seal is, like pork, 
white and free from smell.” 

For reasons too long to give here, I. suppose Cosmas’ “ seal ” 
(phokc) to be the dugong; (halicore), which is generally de¬ 
scribed as very eatable; but 1 cannot anywhere find its colour, 
as meal, described. 

“Potted dugong” from (Queensland was on the London 
market not lone ago; and 1 tried it, once. It was much of the 
colour of potted tongue. 

The figure is more like a conventional sea-horse than any¬ 
thing else, and cannot be relied on much. It is, perhaps, a 
little ies-s unlike to a dugong than to a r>eal. 

The confusion of dugongs with seals still exists amongst sea¬ 
men ; though, of course, dying out amongst officers. 

W. F. Sinclair. 

Potato-Disease. 

In the “ Life and I^elters of Charles Darwin,” Darwin writes 
as follows 

“Mr. Torbitt's plan of overcoming the potato-disease seems 
to me by far the best which has ever been suggested. It con- 
ftisca, mi yuu know from his printed letter, of rearing a vast 
number of seedlings from cross-fertilised parents, exposing them 
to infection, ruthlessly destroying all that sufler, saving those 
which resist best, and repeating the process in successive 
seminal generations ” (vol, di. p. 348). 

Can any of your readers inform me whether the plan wai^«ver 
carried out, and if so with what amount of success ? 
Ncwcastle-on-Tyne, December ii. G, W. BulmaN. 
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ri/£ PREVENTION AND CURE OF 
RINDERPEST. 

I N the second fortnightly number for October of the 
Agricultural Journal of the Cape of Good Hope 
is given a long report of a Conference between the Hon. 
Mr. Faure, Minister for Agriculture, Mr. Hutchcon 
(C.V.S.), Dr. Turner, Dr. Eding^ton and Dr. Kolle on 
the question of inoculation against rinderpest. This 
account is followed by the Resolution of Conference, by 
a letter from Dr. Edington and by one from Mr, 
Hiucheon, in the latter of which is given a review of the 
different methods of inoculation now used for the 
purpose of obtaining a certain degree of immunity 
against rinderpest in the cattle of South Africa. As 
so many different statements concerning the exact 
methods used at the Cape by Koch, by Edington, 
and by Turner and Kolle, and also by Messrs. Danyz 
and Bordet, have been promulgated, a summary of these 
various methods may be of interest. 

In Koch's method of using the gall obtained from sick 
animals as a protection against,rinderpest, the bile is 
taken from animals that have contracted the disease by 
natural infection. It w'as at first recommended that 
only green bile and bile free from blood should be used ; 
later this recommendation was modified by Drs. Turner 
and Kolje, who say “that the difficulty of obtaining good 
bile has been much exaggerated. Tf the animals destined to 
produce immunising gall are injected with a small dose of 
really virulent blood, say i c.c., and are killed at the end 
of the sixth day of the fever, at Idast four out of five will 
give typically good galls, and the* gall of the fifth will, in 
all probability, be fit for use. As a matter of fact, all 
galls which do not smell, and which are not absolutely 
red from the presence of a large quantity of blood, can 
be used without danger by Koch^s process ” ; it is after¬ 
wards stated that those galls which have the highest 
specific gravity appear to possess the highest immunising 
power. It would appear, however, that the gall-produced 
immunity is only temporary, and that before long the 
animals again become susceptible to infection by rinder¬ 
pest. Another of the great drawbacks to this method 
of inoculation is the fact that in certain cases the galls 
appear to contain septic organrisms, which hot only 
diminish the immunising power of the gall, but also in 
some instances seem to have set up a septic condition 
in the cattle injected. 

Applying the method now in vogue in connection with 
the preservation of vaccine lymph, Dr. Edington added 
a quantity of glycerine to the gall with the object, 
first, of preserving for some time the gall in a pure con¬ 
dition, and, secondly, of killing any septic germs which 
might be present in the gall before it was drawn off from 
the gall-bladder of the infected animal. Of course it 
was necessary to use a somewhat larger quanti^ of this 
mixture in order to produce immunity. Dr. Edington 
injected from 15 to 25 c.c. into the subcutaneous tissue of 
the dewlap. Animals so protected when injected with 
small quantities of virulent blood, certainly appeared to 
take the disease in a milder form ; in some cases this 
was accompanied by local reaction and by a rise in 
temperature, and wherever this occurred there was a 
marked degree of active and more lasting immunity con¬ 
ferred on the animal. When Jth of a c*c. of virulent 
blood—that is, blood taken from an animal suffering from 
an acute attack of rinderpest—was injected, a local re^ 
action was, in most insunces, obtained, but in certain 
cases the .preliminary temporary immunity was so slight, 
that the animal succumbed to the disease set up by the 
second injection* If, on the other hand, only ^th of .a 
C.C* was used, the lo^ and constitutional reactibti was 
not always obtained, and although a muc^ Smaller 
number of animals succumbed to the contracted ^diseaie. 
a much larger proportion remained susCeptfbSe to niicdml 
infection. In connection with this bile method, alSO^ It 
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must be pointed out that when the raw or unglycerinated 
gall was used as the protecting medium, a certain small 
proportion of cases contrarted severe and even fatal 
attacks of rinderpest; though whether this was due to 
the gall itself or to the accidental contamination with 
virulent blood is not stated in the reporti though we 
should imagine that this latter accident might be by no 
means uncommon. 

Finally, there is the method based on the use of the 
** anti-bodies ” found in the blood of salted cattle, i.e, 
cattle that have suffered from a severe attack of the 
disease, but have recovered. By injecting gradually in¬ 
creasing quantities of virulent blood into such animals, 
the anti-bodies appear in still larger proportions in the 
blood, and can then be used either in the form of a serum 
solution or as a defibrinated blood solution. This serum 
may be used to confer such a degree of passive immunity 
on the animal, that it either escapes the disease al¬ 
together, or contracts it in a much modified form; again, 
the serum may be used to cure an animal in which mere 
is already a rise of temperature accompanied by other 
signs of a naturally acquired attack of rinderpest. 

All these methods have now been used at the Cape, 
and it may be of some interest to our readers to learn 
what is the consensus of opinion as laid down in the 
Resolution of Conference, It is agreed “ that inoculation 
with bile, either pure (Dr. Koch’s) or glycerinatcd (Dr. 
Edington’s), should not be adopted in any district in 
which it has not already been commenced, as more satis¬ 
factory and more pettnanent results are obtained from 
the use of serum, and the latter method can be more 
successfully applied in clean herds than in herds which 
have been previously inoculated with bile.^' 

The “ Conference ” then arrive at the conclusion that 
it is better not to recommend that the inoculation with 
Koch’S bile should be followed by an inoculation with 
virulent blood on the tenth day, as formerly recommended, 
as it is found that unless this blood inoculation is followed 
by a decided reaction—which occurs very rarely—the 
immunity already conferred by the bile is not increased. 
It is recommended, however, that in the case of dairy 
cattle which have already been inoculated with Koch’s 
bile a second bile inoculation may be made, as this will 
confer a protection for several months, and the same 
time will not interfere with the secretion of milk. 

The glycerinated bile method should be followed on 
the tenth day by the inoculation of one-tenth of a c.c. 
of virulent blood j and although a second blood inocu¬ 
lation fourteen to seventeen days later increases the 
active immunity in certain cases, its use has been fol¬ 
lowed by considerable mortality, and the Conference, 
while not opposing a second inoculation of blood, does 
not recommend its universal adoption, as it is attended 
with considerable risk. 

There appears to be a decided opinion that serum, 
when properly prepared, is superior to, and much 
more convenient for use than defibrinated blood, and 
its use is strongly recommended in preference to the 
latter when it can be obtained, though it is also recont- 
mended that a certain number of fortified salted cattle 
—immunised cattle—be sent to districts far removed 
from centres where serum is prepared, in order that de- 
fibrinated blood may be prepared in coses of sudden 
emergency. 

It seems to be the general experience (as in other 
diseases in which the serum treatment is used) that in 
healthy herds the use of serum alone does not Confer 
a very permanent immunity ; jt is therefore considered 
necessary, in infbeted districts^ to Infect healthy animals 
with rindeirpest, and keen the attacks under control by 
meons of the serum^ This may be most safely ana 
ea^S&ctbrily accomplished by imecting virulent blood 
* sdbc^tdhnously on one side of the animal, and serum 
dh tlm other. If necessary, if the disease takes 
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too active a form, a fresh dose of serum will usually 
enable the animal to pull through the attack. For 
all practical purposes, however, it has been found that 
clean herds, in which there is no disease already, 
should not be inoculated with serum until the disease 
makes its appearance amongst them, or in their im¬ 
mediate neighbourhood. The whole of the animals 
should then be injected, after which, or simultaneously, 
they may be injected with virulent blood, pr be kept in 
close continuous association with infected animals by 
kraaling them together every night. In this way the 
animals become salted or protected ; under these con¬ 
ditions the immunity produced is active and of long 
duration, as opposed to the temporary and passive 
immunity that is conferred by serum when used alone, 
and perhaps also by bile. Where bile has already 
been inoculated, it is no use to inject serum and 
then virulent blood; for, as already mentioned, the 
immunity conferred by the bile varies very greatly in 
degree in different cases. Where such bile inoculation 
has been resorted to, the most satisfaetpry course for the 
owner to pursue is to keep a supply of serum by him and 
inject all cattle as soon as they are observed to be ill, 
or as soon as the thermometer indicates a rise of tempera¬ 
ture. Where serum cannot be obtained, as already 
mentioned, the blood from salted cattle may be used. 
These salted cattle are usually fortified by injections of 
virulent blood, commencing with lo c.c., and then going 
to 20, 50 and, lastly, loo c.c. at intervals of ten days. 
Either serum or blood is injected in quantities of lOo or 
200 c.c. into the animals suffering from the disease. This 
injection may be made subcutaneously, and not into the 
muscles, either behind the shoulder or into the dewlap. 

h is, perhaps, too early to be dogmatic on the question 
of the best method of treating cattle for the prevention and 
cure of rinderpest, but when the exceedingly fatal nature 
of the disease is borne in mind, and when it is remem¬ 
bered that the disease is so markedly infective and fatal 
that whole herds arc practically exterminated when once 
the disease is introduced (the objections that are brought 
forward against inoculation against anthrax, that the 
percentage mortality from inoculation is almost or quite 
as great as the percentage mortality from the disease 
itself not holding good in this case), it is not to be 
wondered at that the South African farmers received with 
enthusiasm any method which would preserve to them 
even a large percentage of their cattle, and that many of 
them were quite willing to run the risk of introducing 
rinderpest through the bile inoculation if they could only 
be sure that some 6o or 70 per cent, of the so infected 
animals would recover, ind would then be protected to 
a certain degree against future attacks. 

As Koch’s bile method complied with such conditions 
it was undoubtedly a marked step forward, whilst it also 
made it possible to obtain salted cattle with which serum 
experiments might afterwards be carried out. 

These scrum experiments—showing that in serum the 
veterinary surgeon has in his hands a weapon by using 
which he is able to control the course, even of a severe 
attack of rinderpest—have given the farmers confidence 
enough to make them actually anxious to produce the 
disease under such conditions that they may keep it 
under control, and so salt their cattle artificially ; thus 
rendering dtem immune for a considerable period against 
infection, even of the most virulent character. 

With the vast agcicultural and cattle-breeding interest 
at stake, we may anticipate that Koch’s earlier experi¬ 
ments will, in the very near future, be improved upon, 
that South African cattle raisers and dealers will in the 
long ifun be enormously benefited, and that a source of 
wealth, which until a very short time ago was threatened 
with almost immediate extinction, will continue to be one 
of the principal resources of a great and fiourishing 
colony. 




200 


NA TURE 


[December 30, 1897 


LARGE REFRACTING AND REFLECTING 
TELESCOPES. 

T he Ycrkcs Observ^itory, which has recentl)^ been 
completed and inaugurated, contains in its instru¬ 
mental equipment the largest refractor in the world, the 
diameter of the object-glass spanning 40 inches. 

The late Mr. Alvan Clark, the constructor of the. lens 
in question, expressed the hope that still larger apertures 
might be successfully made, but he pointed out that the 
effect of flexure in larger dk(cs was to be mostly feared, 
although he felt that it might be perhaps possible to still 
further increase the aperture without endangering the 
performance of the objective. Being therefore ap¬ 
parently near the limit to which such large object- 
glasses can be successfully constructed and mounted, it 
IS only quite natural that attention should be turned 
to the other form of telescope, namely the reflector, and 
inquire whether this type of instrument is restricted in 
the same way as the refractor, or whether it can step 
beyond these bounds and open up fields which would 
otherwise be lost to us. 

Discussions as to the capabilities of these two types 
of telescopes have .been very rife, and while some 
observers hold that the reflector is the instrument of the 
future, others again take the other side and advocate 
refractors. It is now generally conceded that for 
definition the refractor is the instrument par excellencey 
but for purposes where light-grasping power is the main 
requirement the reflector takes the first place. In the 
cases of very large apertures reflectors can be made of 
diameters far exceeding anything that can be attempted 
for refractors. A point of initial importance in large 
instruments is the question of the focal length of the 
object-glass or mirror, as the case may be, for on this 
factor depends the length of the telescope tube. Now if 
this be of considerable length, the telescope mounting 
and dome have to be of considerable proportion.s, render¬ 
ing the instrument both expensive and subject to many 
possible en'ors. To retain the size of the aperture of the 
instrument and reduce the focal length is a natural 
means of overcoming this difficulty, and this has been 
attempted in many instruments. Such a reduction is, 
however, accompanied by several optical drawbacks 
which detract from the efficiency of the instruments. 

In the case of reflectors of large aperture and very 
short focal length a most striking deficiency becomes 
apparent, and, currously enough, this has practically been 
passed unnoticed until Prof. Schaeberle {Asir. Journaly 
vol. xviii. No. 413) quite recently brought attention to it. 
So large is this source of bad definition, that he refers to 
it as a “fundamental optical defect.’’ How he came to 
alight on this source of blurring factor will be best 
g^athered from the following brief extract in his own 
words. 

“On a very favourable night, I recently had the 
opportunity of testing the great Crossley reflector of the 
Lick Observatory, and found the surface of the same to 
be a practically perfect paraboloid of revolution ; but on 
examining certain celestial objects—Saturn among others 
~I was very much surprised to find that the instrument 
failed most signally to come up to expectations. While 
puzzling and pondering over the probable cause of the 
poor results given hy what 1 knew to be a finely figured 
surface, it occurred to me to ascertain the exact amount 
of the error introduced in the form of the image, result¬ 
ing from the well-known fact that the focal point is not 
at the centre of curvature of the parabolic mirror.” 

To understand the origin of this bad definition, one 
must imagine a small circular disc situated in the fbcal 
plane of tlie paraboloid of revolution, and concentric 
with the optical axis. Viewing this disc from different 
points on the surface of the mirror, h is obvious thntlt 
will appear circular only when the eye is in the optical 
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axis, but in all other positions it will appear elliptical, 
the eccentricities of the ellipses becoming greater the 
further the eye is moved away from the optical axis. 
Further, the angular diameter of both axes of the disc 
will decrease as the eye moves away from the optical 
axis, in consequence of the increase in distance from the 
focal point. The result of such a source of error as this 
would be that if the rays from the components of a 
double star be reflected by the mirror, the linear distance 
between their focal image.s as formed from different areas 
along any radius of the mirror will vary from a minimum 
for the area on the optical axis to a maximum for that 
area furthest away. In the case of a planetary disc, 
there will be produced a blurring effect caused by the 
numerous images of different sizes overlapping one 
another. 

Having investigated this source of error, Prof. 
Schaeberle made a comparison of the efficiency of the 
more prominent reflectors now in use. The result is of 
such interest, that we must refer to it at some length. 

In the following table the blurring effect for each 
rnirror is tabulated in the fourth column, the fifth and 
sixth columns representing the computed difference of 
angular diameters of the outer ring of Saturn and the 
solar or Umar disc based on the given ratio of diameters. 
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The last column gives the values for the limiting 
radius of the field of view of best definition for each 
telescope, on the assumption that the radius of the field 
of measured distances with the optical axis as centre, 
does not exceed a value which would introduce an error 
of more than o"*o5. The most striking feature of this 
column is the smallness of the fields in the several cases 
mentioned which arc not influenced by this error. 

A glance down the fifth column brings out clearly the 
fact that the smaller the ratio of focal length to diameter 
of mirror, the larger the difference of angular diameter of 
the objects observed. Thus in the case of the Draper, 
Schaeberle, and the two Lassell instruments, where this 
ratio is comparatively large, about 9: i, the differences 
arc small, while for the two Common mirrors and 
Schaeberlc’s ladnch, where the mean ratio is approxi¬ 
mately 4 • L tke differences increase very rapidly. 

Not only will this blurring effect, caused ty these dif¬ 
ferences of angular diameters of the images, be notably 
increased as the focal length is decreased, but the greater 
diameter of the image, and therefore distance from the 
optical axis, will bring this defect more in evidence. 

The main result of the investigation, summed up Jh a 
few words, is that large parabolic mirrors having a ratio 
of focal length to aperture less than fourteen to one are, 
as regards definition, “ tbeoTetically unfit for making 
observations of extreme delicacy.** ft may be mention^ 
that this defect does not mar the efficiency m SUlph. 
instruments for certain kinds of work, such 
sco^ic, bolometrit^ 
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Thus it is gathered from Prof. Schaeberle’s investiga¬ 
tion that reflectors of large aperture must also be of 
correspondingly great focal length if the definition of the 
object to be observed is to be of the first order. 

As refractors of large aperture are seldom made of 
such short focal lengths as are in question, it is unneces¬ 
sary here to consider the effect of this source of bad 
definition. 

Several interesting points with reference to the 
capabilities of large instruments have been brought 
prominentl)^ forward during the last few months, and may 
be appropriately referred to in this place. Thus Prof. 
Wadsworth {Asironmnical Journal^ vol. xviii. No. 414) 
has dealt with the efficiency of large refractors for visual 
observations of planetary details. He finds that from 
an optical point of view, it is a distinct advantage to in¬ 
crease the apertures of telescopes intended for visual use 
of planetary detail, such as fine linear markings, up to 
such a point where the atmospheric aberration will amount 
to about one-seventh or one-eighth period under the best 
conditions of observation. If this point be exceeded, 
then no advantage is obtained, the efficiency actually 
falling off; the tendency is for the faint lines under 
observation to be blotted out, instead of becoming more 
distinct. Indeed so sure is he of this, that he says the 
limit of efficient size is about reached between 30 and 35 
inches, or the limit is very rapidly approached. 

Another point of great importance re large apertures 
is that such telescopes cannot always be efficiently used 
unless the night be very fine and the air still. The well- 
known observer, Dawes, always used to judge the night 
by the aperture that could be employed. Tlius he spoke 
of a one-inch night, two-inch night, up to an eight-inch 
night, this being the greatest aperture he possessed. 
As a matter of history, one may relate that a comparison 
of the drawings of Mars made by Sir Norman Lockyer 
with his six-inch refractor, and by Lord Rosse with his 
big reflector, showed that although both series were made 
at the same time, they displayed striking dissimilarities. 
Dawes, who had also made some valuable drawings at 
the same opposition, in discussing this question of dis¬ 
similarity, concluded that Lockyeris drawings were the 
more correct, since they were found to be exactly like 
those he (Dawes) bad made, especially with regard to 
a certain marking which he had called the “double 
tooth,” 

Dawes, however, was no lover Of large apertures, and 
on the occasion just referred to he was heard to repeat 
one of his favourite phrases, “What have the giants 
done ? ” 

Apart, then, from the quality of the instrument em¬ 
ployed, definition depends on the state of the atmosphere 
through which the light rays pass. On clear nights the 
question of the movements of the air is of the highest 
importance, and it is only on this movement that the 
aperture for any particular night can be gauged. In 
consequence of these air undulations, which vary in 
different currents from half an inch to several feet in 
length, the definition varies enormously. 

In the case of a small aperture, and supposing the 
wave-length to be more than double the diameter of the 
object-glass, the image of the object under observation 
would only be bodily moved without confusion ; fora large 
glass the nnage would be very considerably blurred. 

Pr. T. J. J. See has recently {Astr, Nach. No. 3455) 
been making investigations on Ae sizes and movements 
of these aerial movements, and his paper on this subject 
indicates the importance of increasing our knowledge by 
more systematic study. 

it will be seen that in discussing th^ queetion of 
hbw terge teleacopcs may he made to do useful work, a 
impdnant item to take into consideration is the 
Iqcatity in which tlfcy will be used. If such a spert be 
happily found, situated on a high plateau where the 
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movement of the air is practically nil, then theoretically 
there seems no reason why apertures should be limited 
in size ; but as such a condition as this is rarely if ever 
to be obtained, a limit is necessarily imposed on the 
diameters of object-glasses. W. J. S. LocjtYER. 


THE IVOBURN ABBEY DEER, 

ROM the difficulty of obtaining an adequate series 
of specimens, either living or dead, the deer are 
one of the groups of large mammals with regard to 
which our present state of knowledge is decidedly not 
up to date, comparatively little advance having been 
made since the appearance of the late Sir Victor 
Brooke's well-known synopsis in the Proceedings of the 
Zoological Society for 1878. Fortunately the noble owner 
of Woburn Abbey, who takes a great interest in animals 
of all kinds, is endeavouring to get together as complete a 
collection as possible of these beautiful and interesting 
ruminants, or rather of such kinds as experience shows to 
be best suited to withstand the vicissitudes of the English 
climate. With characteristic liberality the whole of the 
magnificent collection now assembled is accessible to 
zoologists interested in this group of animals, and by its 
means considerable additions have already been made 
to our knowledge thereof. From the extent of ground 
much larger numbers of specimens of the same species 
can be (collected than is possible in the limited space 
available in the Zoological Society's Gardens in Regent’s 
Park ; and the conditions existing in a large country 
park are, of course, far more favourable to the well-being 
and display of the animals than is possible in London. 

In the Regent's Park the larger kinds of deer, such 
as the American wapiti, are generally, from necessity, 
represented by only two or three individuals at a time,, 
but at Woburn these and other species are assembled in 
herds of considerable size. And as deer are remarkable 
for their seasonal variations in coat and colour, it is in 
such manner only that a full grasp can be obtained of 
these periodical changes. A further advantage is the 
opportunity of seeing closely allied species or varieties 
either in the same paddock or in near juxtaposition ; 
while the focilities for studying the habits of the animals- 
are infinitely in advance of what is possible elsewhere. 

For a long period of years the domain at Woburn has 
been a deer-park where large herds of red and fallow 
deer wander at their own sweet will; and the undulating 
wooded ground alternating with level expanses of excel¬ 
lent pasture, and the numerous lakes and ponds dotted 
over the latter area afford an ideal situation for all 
animals of this class. Such foreign species as adapt 
themselves easily to these conditions, and do not make 
themselves objectionable by developing habits of ferocity^ 
arc allowed to run at large in the open park. Among 
these are Vhrt David’s deer, of Northern China, the elk, 
the Virginian deer, and the Japanese and Manchurian 
sikas; while muntjacs and roe run wild among the 
coverts. Such an amount of liberty cannot, however, 
be permitted to many of the species on account of their 
dangerous propensities ; while it is found convenient or 
necessary to afford more protection from the wind and 
weather to yet Other kinds, But even in the case of 
species deprived of their full liberty, the amount of 
space accorded them is ample, a^d quite different from 
what is practicable in domains of smaller nxagnitude. 
The American wapiti, for instance, live in a “ paddock ” 
of abdut 150 acres, surrounded by an eight-feet iron 
feiice ; arid in the same enclosure, as shown in our first 
illus^ation, run the various races of sambar, as well as 
some of the sikas, and various other small species. A 
small herd of American bison arc also among the 
denizens of this enclosure. Hard by, in a paddock of 
but little iriforior dimensions, is a magnificent herd of 
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th« Altai wapiti, a species first made known in this 
country by antlers obtained by the second Yarkand 
expedition in Kashgar, and described by Mr. Blanford. 
The herd includes the first living examples of this 
splendid species ever brought to this country, although 
visitors to the Zoological Gardens have now an oppor¬ 
tunity of seeing an immature specimen. And it is not a 
little remarkable that a stag: so well known in the Altai, 
where it is kept in a semi-domestic condition by the 
farmers, should so long have remained a stranger to the 
menageries of Europe. 

Perhaps, however, the most generally attractive of all 
the enclosures is the one which may be called the Chitai 
paddock, on account of its containing a large herd of 
the beautiful chitai or Indian spotted deer. A most 
successful photograph of a group of deer feeding in this 
paddock, for which we are also indebted to Her (irace the 


case, and whereas these animals thrive and tnultiply at 
Woburn to an extraordinary degree, some northern 
species, like the elk and reindeer, which might have 
been expected to flourish best, die off in an unaccount¬ 
able manner. Out of several head of American elk only 
a solitary survivor now remains, while all the adult rein¬ 
deer are dead. Some young American calves of the 
latter species have, however, been recently received, and^ 
it may be hoped their fate will be happier. Possibly if 
Norwegian reindeer and elk were tried, they mijght do 
better than their American representatives* But it must 
be remembered that both these animals have dis¬ 
appeared at a comparatively recent date from Britain ; 
and there may be something in our climate at the present 
lime absolutely unfavourable to their existence. 

-The various Oriental races of sambar and rusa flourish 
at Woburn equally well with the chitai, and the large 



Wajoiti, Wapiti. WnpUi. 

Kk*. I.— The American Wapiti Paddock at Woburn .\bbcy, ^Sambar, Sika, 


Sambar. 


and Bison. (From a photograph by the Puchess 


Uuchess of Bedford, forms the subject of the second 
illustration. In addition to numerous chitai, easily 
recognised by their dappled coats, this photograph 
shows several examples of the true maral, or Caspian 
red deer, from the Caucasus, which are the largest 
animals in the photo. This deer, it may be observed, 
although often regarded as a distinct species, appears 
to be nothing more than a race, or sub-species, of the 
red deer of Western Europe. Of the other, smaller 
animals in the group, a Virginian deer occupies the 
foreground on the left, while several mouflon, and at 
least one Indian antelope, or black-buck, are in the 
centre. 

Frofti the torrid nature of their environment, it might 
have been supposed that the Indian chitai and black- 
buck would have been among the Species least suitable 
to withstand our cUniatc, Nevertheless, this is not tne 
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series of these animals now collected there affords materiaf 
for a fairly full study of an exceedingly difficuU group. 
Hog-deer and muntjacs are also among those which are 
hardy and capable of acclimatisation. Other OrientEU 
species represented in the collection arc the swamp-deer 
of India, and the ihameng of Burma and Siam; but 
these are kept in smaller and well-protected enclosures, 
with ample shelter. From the colder nature of their 
habitat, the various species and races of the sikas of 
Japan and Northern China might naturally he expected 
to do welU and as a matter of fact this has been found 
to be the case. In addition to the common Japanhee 
and Manchurian sikasj the collection includes the large 
and haMscrihc Pekin sika, previously known only by the 
type specimens sent home by the late Consul 
aftet the sack of the Imperial Summer Palace* 

DnviiPs deer has beien already mentioned as 
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those running at large in the park, and there is good 
prospea of the herd of this aberrant and interesting 
species increasing in number. A solitary male of the 
previously imperfectly known Bedford’s deer {Cenfus 
xantkopygus) has unforturthtely succumbed to a linger- 
ing decline, although happily not till it exhibited the 
remarkable variation between the summer and winter 
pdlage. Roe deer, of course, flourish ; and recently there 
was the opportunity of seeing the European* Siberian, 
and Manchurian species, or races, living side by side. 
The rare Chinese water-deer {HydropoUs) is represented 
by a single doe, which exhibits to perfection the skulk¬ 
ing habits peculiar to the species ; but a specimen of 
Michie's tufted deer, which formerly was one of the 
attractions of the collection, now adorns the museum at 
the Abbey. Musk-deer do not belie their hardy nature, 
and it is one of the most interesting sights in the park to 


marsh deer And pampas deer. Yourtg examples of each 
of these two latter are, however, at the present time in 
the collection, and as they are very carefully tended, and 
the experience derived from their predecessors is avail¬ 
able, it may be hoped they will survive, A tinjj little 
deer, apparently referable to Mamma gymnotis^ is also 
among the newest arrivals, and its cateer will naturally 
be watched with deep anxiety. Brockets have btien tried 
with hopeless ill-success, and the attempt to acclimatise 
them has reluctantly been abandoned. 

During the very short period the collection has been 
in existence it has included, counting red and fallow 
deer, close on forty distinct species and races—no mean 
record when it is remembered that the total number of 
valid forms which have been exhibited in the London 
Zoological Gardens since its foundation does not exceed 
forty-eight. As every effort is being made to increase 


VirainUn, Chital. Mouflon. Chital. Moufljn. Cai^pun R«t 1 Deer. 

Black-Buck. 

Fic, 8 —The Chital Paddock at Woburn Abbey, with Chital, Virginian Pear, Caspian Red Deer, Mouflon, and Biack-Buck. 

(From a photograph by the Duchess of Bedford.) 



watch these little deer bounding across their enclosure 
iti the manner so Well-known to all Himalayan sports- 
meti. 

In marked contrast to the adaptability of the Oriental 
deer to their new surroundings is the ill-luck attending 
the introduction of most of the American deer, exclusive 
of the wapiti. The only exception to this i$ the Virginian 
deer, which flourishes and breeds, some mingling with 
the chital herd,, others roaming at will in the open park, 
and a /ew taking up their abode in the immediate vicinity 
of the Abbey itself. These latter exhibit tameness and 
fearlesenelw to an ei^raordihary degree—only, indeed, 
* exceeded by the members of a little herd roe the 
^ which permits itself to be fondled like 
a f»et km. Black-taiied andi w^e believe, mule-deer 
hhve been tried without success j-while the same ill-fate 
.IkO attended examples of the South American 
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the Woburn collection, it bids fair to beat the record in 
the number of species, as it already does in individuals. 


, s THE LATE PROFESSOR A. SCHRAUF. 

comparatively small number of mineralogica) 
^ workers and teachers has been once more dimin¬ 
ished, and to the recent deaths of Mallard, Daubree, 
DesCloizeaux, Sohneke, Retgers, Kenngott, Haughton 
and Heddle, must now be added that of Albrecht 
SdHrauf, iWcssor of Physical Mineralogy in the Uni¬ 
versity of Vienna, who has passed away, after long ill¬ 
ness, near the end of the sixtieth year of his age. A. 
Sfchrttuf was born on December 14, 183^; he becanie 
assistant in the Mineral Department of the Imperial 
Museum of Vienna in 1S61, ahd Keeper in 1867; after 
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1863 he added to his Museum duties the work of a 
^‘Docent” in the University ; but eventually (1877} re¬ 
tired altogether hrom the Imperial Museum to take upon 
himself the duties of the University Professorship, in¬ 
volving the care of the University Mineral Collection : 
in this office he remained till the end of his life. 

Much of Schraufs published work consists in the tech¬ 
nical examination and description of mineral species, but 
he also gave much thought to the general and recondite 
problems connected with atoms and molecules and their 
relation to the physical characters of crystals: his 
earlier speculations are incorporated in his ‘‘Treatise on 
Physical Mineralogy ” published in 1866-68, but the later 
are only to be found in isolated memoirs. He was also 
the author of a useful handbook on “ Precious Stones ” 
i 1869). Interested deeply in the philosophy of his sub¬ 
ject, he sought the necessary mental and physical re¬ 
laxation in the mechanics of crystal drawing, and under¬ 
took to prepare for publication an Atlas of the crystalline 
forms of all mineral species, taken in alphabetical order : 
but species and forms were discovered more quickly than 
figures could be prepared and sold, and the publication 
was discontinued before the letter 1) had been arrived 
at. The loss of a real thinker is a great one for any 
science. 


NOTES. 

Amono those w^ho have accepted nomination as vice- 
presidents of the general committee of the Fourth International 
Congress of Zoology are the following Prof.‘ K. J. Anderson, 
of Belfast; Prof, Bridge, of Birmingham; Prof. 1). J. Cun" 
ninglmm, of Dublin ; Prof. Ilerdman, F. U.S., of Liverpool; 
Prof. M'Intosh, F.R.S., of St. Andrews ; Mr. J. Cosmo MelvUh 
of Manchester; Prof. Lloyd Morgan, of Bristol; Prof. Alleync 
Nicholson, F.R.S., of Aberdeen ; Dr. Scharff, of Dublin ; Dr. 
Traquair, of Edinburgh j Canon Tristram, F.R.S., of 

Durham; Lieutenant-Colonel K. O. Wardlaw Ramsay; and 
Prof. Percival Wright, of Dublin. 

Mk. Gbohok Sharman retires at the end of this year from 
the post of Palaeontologist to the Geological Survey of Great 
Britain. Entering the service just before the death of De la 
Beche in 1855, he served for a while under the first Director* 
General, and subsequently under Murchison, Ramsay, and Sit 
Archibald Geikie, with Mr, J. W. Salter and"Mr. R. Etheridge 
nshU senior colleagues^ On the retirement of Mr, Etheridge in 
f88i, he was promoted» together with Mr. E. T. Newton, to 
take charge of the jwheontological collections in the Museum of 
Practical Geology. Although he has published but little outside 
the “Memoirs of the Geological Survey,” Mr. Sharman has 
sedulously devoted himself to the study of British fossils, and 
more especially the InvertebraU, his acquaintance with which U 
unequallctl, The important aid which he has continuously 
given for over forty years to the field-geologists of the Survey U 
lihown to some extent in the lists of fossils published in the 
official “ Memoirs ” ; but no inconsiderable portion of his time has 
been given to those inquirers who so frequently come to a public 
museum with bags and pockets full of fossils to be identified by 
the officers. His skill and jwtience, and his readiness to givo 
information have combined to characterise his long career as one 
of marked and unselfi.sh devotion to the public service. 

Thb death is omvouncetl of Prof. Wilhelm Joest, known by 
his travels in North Africa, America and Asia. 

Mr, Henry Cecig writing from Bournemouth, under date 
December 34, 8 ays:-^“ I was fortunate enough to see, at 1*13 
this morning, in the middle of the latter half of its passage, ^)ie 
moat remarkable meteor I ever saw. At that hour the sky was 
l>crfectly clear; and looking at the brilliant stars through the 
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western of two windows looking south, 1 became suddenly 
aware of an intense white illumination overhead, which, from 
the steepness of the arc, could not, I think, have had its origin 
far to the westward of the renfth.*' 

In the course of an article upon Sir W. E. Garstin’s report 
on the work of the Irrigation Department of Egypt In 1896, the 
Times mentions as a new indication of scientific progress in 
Africa, that, since January i, 1896, the water levels of the 
Victoria Nyanza have been daily recorded by means of gauges 
erected at three places, viz. Port Alice, Port Victoria, and 
Lubwas Usoga. The readings, as also a monthly statement 
showing the rise and fall of the lake, are received at Cairo ; but 
the records of a series of years are necessary before any attempt 
can be made certainly to prognosticate the extent of influence 
that a rise or fall of the lake waters may produce on the Nile. 
The report states that gauges upon the Albert Nyanza nit- very 
urgently required in order to show whnt are the relations between 
the levels of that lake and the summer water supply in Egypt. 
This lake being nearer to the point of delivery, its levels are, 
if possible, more important to Egypt than are those of Lake 
Victoria, and the hope is expressed that the English officials at 
Uganda may erect gauges and furnish Egj’pt with records of 
the daily readings. Major R. H. Brown, Inspector-General of 
Irrigation for la>wer Egypt, in his rci>t)ri. for i8y6 expresse.s the 
opinion that, as the catchment area of Lake Victoria is com¬ 
paratively small, the lake may not have such an imjioriant 
influence on the Nile as we are arcuslomcd to attribute to it, and 
that gauges at Fashoda, Kharlurn, and Berber are w'hai is 
chiefly wanted. 

We are glad to see that a Lincolnshire Science Society 
has been established. For many years there has been, in 
Lincolnshire, an absence of combination amortg scientific 
workers. Of individual investigators there is no lack, and 
much valuable work has been carried on hy them; but 
from a want of knowledge of what has been, and what 
is being done hy others in the special subjects in which 
each is interested, there has been a waste of time and 
energy, A central, organising, directive force has been want¬ 
ing ; and it U to supply this want, and to give to iridividua!s 
and to the local county societies an opportunity for combining 
forces for the purpose of centralising and dinrcling their efforts 
so that their various plans of action may be harmonised, that 
the Lincolnshire Science Society has been callerl into existence. 
The Society consists of a number of sections, the members of 
each of which devote themselves to the working out of one or 
more lines of research in the sciences that the sections repre¬ 
sent. The presidents of the sections form the Council of the 
Society, and it is a part of their duty to suggest to the membets 
and to the affiliated societies such lines of research and such 
methods a$ will be likely to yield the best results. The Society 
is at present actively helping on a scheme having for iU object 
the foundation and the endowment of a county museum. The 
object is a worthy one, and we trust that both it and the Society 
will meet with the fullest encouragement and success. Particu lars 
referring to the Society may be obtained from the president, 
Dr. O. M. Lowe, the hon. sec., Mr, G. Grierson, or the vice- 
president, Mr. J. H. Cooke, Thorndale, Lincoln. 

A FRESH contribution to our knowledge of the physiological 
effects of high altitudes is given by Prof, Piero Giacosa 
cMti del A. tmhardo, xvii.), who has studied more 

espeqii|l|y theit influence on the exchange of maieriali 4nd^ 
particularly on the elimination of nitrogen. Plrof. Oiacasa con* 
aiders that as the alritnde of 6000 metres is aj^roached, theem is 
an increaring risk of reaching the limit b^ond which the 
physiological functions emmot be complete^^ but bebw 6060 
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metres the diminijshed pressure never a diteci and su^cieni 
cause of the disorders that are observed, and its only effect is to 
aggravate tho^e due to fatigue, to impaired digestion, and to other 
causes. 

Writim* in the MemorU della l^ociet^ degli spefiroscopisti 
/talimif XXvi., Dr. G. B. Kino publishes the details of a 
number of observations for determining the value of the solar 
constant. This value could not be determined with sufficient 
accuracy from experiments made at one station alone, as it 
was found that the results varied largely according io the 
formula employed ; observations should therefore he taken at 
several stations differing considerably in altitude, but nl no great 
hturirontal distance apart. Four stations were therefore selected 
on Monte Rgccianielone, in the Val di Susa, at altitudes of 501, 
1722, 2834 and 3537 metres, and by determining the intensity of 
solar radiation, referred to the zenith, at these stations, the re¬ 
lations between this intensity and the corresponding atmospheric 
pressure were expressed by means of two independent empiric 
i<>rmul)t. From these the author finally infers that the solar 
constant has a value of approximately 2'5 small calories per 
square ccnlittietre per minute. 

Mr. R. f’. Arnoti’ writes to us from S^lAngor, Straits 
Settlements, with reference to a note on the alleged conversioit 
of Mexican silver dollars into gold, by Dr. Stephen IJ. Kmmens 
(September 9, 1897, p. 451). He has assayed four Mexican 
dollars in circulation at S^Ungor, and found gold in appreciable 
quantity, as follows :— 


Num1«r of j, ^ 

RjiBfty, 

1. ... 8 R.G.* 1874 I.G. 

2. 8 K.O.'' 1892 K.N. 

3. ... 8 K,G.-'1893 J.S. 

4. ... 8 K.G.* 1895 M.M. 


Gold. 

0 06 per cent, 
0’09 „ 

o 08 ,, 

O’OI „ 


The dollars were taken at random from rather more than a 
hundred different issues, and no unusual treatment was em¬ 
ployed during assay. The results are worth putting on record, as 
they suggest a possible origin of the gold in (he argentaurum ” 
manufactured by Dr. Kmmens. It is, however, well known that 
gold exists in Mexican dollars. Our attention has been called 
to the fact that in 1891 ap examination of 11,846 .such coins 
was made at the Royal Mint (see Report of the Deputy-Ma.ster 
of the Mini for 1891, pp. 110-113). The dollars from all the 
Mexican mints wore found to contain gold, the average amount 
being 0*309 per 1000. Those from Guadalajara (Nos. 1, 3 and 
4 of Mr. Arnott) numbered 463, and contained an average of 
0*964 of gold per 1000. Ill connection with the presence of 
gold in silver, Mr. Arnott points out that much of the silver 
received at the Indian mints some years ago was rich in gold ; 
sycee containing an average of about o'9 per cent., and silver 
eoins issued contained as much as 0*09 per cent, of gold. 


The attention of the commercial interests of Germany has 
recently been directed to the great advantage that would be 
derived 10 the trade of that country by the completion of the 
canal system joining the Black Sea with the North Sea, and also 
With the Baltic. At present all merchandise conveyed to and 
from the East has to go round by sea to Hamburg or Stettin, 
the distance by sea being more than 3000 miles as compared 
with about 1000 miles through Austria and Germany by a system 
of ^lartd waterways. Two Congressw have recently been held 
-^e at Pamu* in Bavaria, and the other at Vieima—for the 
study and riUeussion of schemes h>r developing this through 
coiDoiunklation, and the Ministry of Cbmmeroc at Vleti^ has 
had iiupilies.made as to, the fcaiibilky of the pUiji pro- 
vpoM. : l^stese ate to open out and improve the Ludwig 
which eonueets the Danube with the Moin^ and so with 
theWnui soai rto make it available for barges carrying 500 
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ipns, and thus completing a direct water-way between the Black 
and North Seas. The length of this canal is 106 miles, and it 
now has a depth of water of only five feet and a navigation fitted 
for 127-ton barges. The second part of the proposed scheme 
is to connect the Danube with the Elbe by a new canal from 
the former, near Vienna, turning in a north-west direction to 
join the Upper Moldau, and by the canalisation of this river to 
Prague, and of the Ell>e to Aussen. The third scheme is to con¬ 
nect the Austrian and German water-ways by connecting the 
March, an effluent of the Danube, with the Oder, and making 
the system capable of taking 600-ton I>aTges, and thus connect¬ 
ing the Black Sen wdth the Baltic. The Russian scheme, 
having a similar object, and dcscfilled in Nature of February 
25, is to l>e commenced forthwith. 

The latest issue of the Memoirs of the Caucasian branch of 
the Russian Geographical Society (vol. xvii. part l), contains 
the first part of a very valuable work, by A. V. Voznesensky, 
on the precipitation in Caucasia. The author gives first a series 
of tallies, for 113 Caucasian stations, showing the amounts of 
rain and snow, and the numbers of days with rain or snow, for 
every month of every year during whicli observations were made 
at each station. The position of each observatory -its latitude, 
longitude and altitude, the elevation of the pluviometer above 
the ground, and general remarks are also given ; and at the 
end of the work the results are summed up in .a general table, 
.Sixteen maps accompany the work : one of them is an oro- 
graphical map of Caucasia ; then come two series, of five maps 
each, showing by curve.s the geographical distribution of pre¬ 
cipitation over the territory, i,e, the average amount of pre¬ 
cipitation, and the probability of snow or rain for the whole 
year and for each season separately. The distribution of pre- 
ci|ntation during the different months of the year is next repre¬ 
sented by diagrams for thirty stations ; and seven different types 
having thus been established, the geographical distribution of 
the regions belonging to each of these type.s is given on a 
map. Another map shows the more or less uniformity which 
cxi.«ts in the distribution of precipitation during the year in 
various parts of Cauca.sia; and two more maps represent by 
curves the regions of summer and winter droughts, as well as 
the intermediate region.s. The text in which the general con¬ 
clusions had to be discussed has been left for a second part of 
the same work, the author having had to leave the Caucasus to 
take up the management of a meteorological station at Irkutsk. 

It is thirty-five years since the laic Mr. S. I*. Woodward 
described the remarkable fossil Barrettia fr(;m the Cretaceous 
limestone of Jamaica. Though in general appearance it re¬ 
sembled an operculatc coral, Mr. Woodward came to the 
conclusion that it wa.s really an aberrant I^'iinellibranch of the 
llippurite group. Since that lime nothing has been added to 
our knowledge of the form ; but in a recent Bttllelin of the 
American Museum of Natural History, Mr. R. F. Whitfield 
gives the results of his study of a large series of specimens 
obtained from the original locality, which show certain addi¬ 
tional details of structure. He cannot agree that BarreUia was 
a Lamcllibranch, but strongly inclines to place it among the 
corals * it certainly is a very isolated form, as the only corals 
vi'ith which he is able to suggest comparisons in structure are of 
Palseozoic age. 

“Do the crystalline gneisses repreisent portions of the original 
earth’s chist?” is the question asked, and answered in the 
a%mative, by Mr. J. Lomas, in his recent presidential address 
to Liverpool Geological Society (published in the December 
GeaBsffieeii Ms^eutine), Excluding gn'eis^s of later igneou:^ or 
metjwaoqphic origin, there remain the great aeries of fundamental 
gnekwes, world-wide in distribution and uniform in general 
character, which must have had some world-wide cause of 
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origin. As a possible c^use of their foliation, Mr. Lomas 
suggests tidal action in the incompletely-consolidated crust. 
Prof. G. H. Darwin has shown that huge tidal wrinkles must 
have been, raised by the moon when near the earth, forming 
idges and troughs which ran north and south near the Equator, 
and curved to the eastward as they approached the Poles. The 
strike of the gneisses of Britain and Scandinavia corresponds to 
the direction of these tidal wrinkles in those latitudes, and 
there is evidence that the Pal;£c02:oic strata were deposited in 
troughs parallel to the gneissic ridges. In Anglesey, according 
to Mr. Lomas, we have a portion of one such ridge that may 
never have been submerged under the sea. 

The Cambridge University Press has just published a volume 
of ** Solutions of the Exercises in Taylor’s Euclid " (Pitt Press 
Mathematical Series), Books VI.-XL 

Mk. H. Trimble reprints, from the American Journal oj 
Pharmacy^ a series of papers by himself and the late Prof. £. 5 . 
Bastin, on Some North American Conifersc.’* Some of the 
more important American species from an economical t>omt of 
view are described in detail, special attention being given to the 
microscopical structure of the leaf and stem and to the chemical 
composition of the wood. Excellent photographs are given to 
show the habit of each species, and woodcuts of microscopic 
sections. 

A SECOND edition of Mr. Arthur Mee’s “ Observational 
Astronomy,’’ greatly enlarged and improved, has just l>een pub¬ 
lished by the office of the U'esUrn Mail^ Cardiff. The new 
edition is, in point of illustration, vastly superior to the origmal 
work, some of the half-tone block.s being very fine reproductions ; 
the text also has been through the redning ffre. The volume 
should be in the possession Qf every amateur astronomer, how¬ 
ever limited his instrumental equipment may be ; for it will bring 
him right into the current of astronomical thought, and inspire 
him to make the best use of his opportunities. 

VoL, vni., part I, of the Proceedings of the Liverpool. 
Geological Society contains a valuable series of papers. These 
include the presidential address on Glacial Geology,” and a ^ 
paper on ** Ayrshire Geology,” by Mr. Mellard Reade ; detailed : 
and illustrated accounts of the ** Carbonirerous Limestone of the ; 
Clwyd Valley,” by Mr. G. H. Morton; of the “Igneous Rocks ' 
of Aran Mowddwy," by Mr. T. H. Cope; and of the: 

Varanger Fjord,” by Messrs Dickson and Holland. Mr. ; 
l.omaa investigates the earthquake of December 17, 1896, ami 
traces the isoseismal lines; and Dr. Callaway criticises the 
chemical evidence for the existence of organisms in Arcliiean, 
limes, finding it quite fallacious. 

The Thornton-Pickard Manufacturing Company, Ltd., have 
sent us a coj^ of their new illustrated catalogue for 1898. 
Several very fine half-tone reproductions of photographs illustrate 
the catalogue, and testify to the excellence of results obtained 
with cameras and instantaneous shutters manufactured by the 
firm. Among the apparatus which call for special mention are 
a new S ^ 4 the Amber camera, a new patent Blm 

carrier, and a new aluminium shutter. The firm offers aoo/. in 
prizes for the best results obtained with their cameras and 
shutters. Pull particulars of this competition, as well as many 
serviceable hints to photographers, will be found in the catakjtgue, 
a copy of which will be forwarded on application. 

We have received the yearly report of the Russian Geo¬ 
graphical Society for the year 1896, and it is full of intereit. 

It contains, as usual, the obituaries of the members whom the 
Society lost during the year, condensed r^rts of the expedi* 
tions the Society, a review of lU publications, and excelleiit 
accounts pf the work done by those get^raphera to whom 
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medals were awarded by the Society in 1896. Very valuable 
feature of this year’s reports are the yearly reports of the Siberian 
branch of the Society (Irkutsk) and of the Amur branch 
(Khabarovsk) for the years 1894 and 1895, as also of the 
Society for the Study of the Amur Region for the year 1895. 
Unfortunately, one does not find in the report any information 
concerning the extremely interesting but almost quite unknown 
activity of the West Siberian branch of the Russian Geo¬ 
graphical Society. 

A .SECOND edition of Prof. J. J. Thomson’s “ Elements of the 
Mathematical Theory of Electricity and Magnetism ’* has just 
been published by the Cambridge University Press, The first 
edition, published in 1895, was reviewed in Nature (vol. liv. 
p. 97), and as few alterations have been made, we need do no 
more than announce the appearance of the new edition, and 
expre.<u( pleasure that the work is finding its way into the, hands 
of an increasing number of students.—Prof. J. A. Ewing’s work 
on “ The Steam Engine and other Heat Engines ” (Cambridge 
University Press), reviewed in NATURE three years ago (vol. li. 
p. 219), has also reached a second edition. A considerable 
amount of new matter has been added to the volume, and the 
section relating togas engines has been much exten[ded. To the 
thoughtful student of engineering science the br>ok k invaluable. 
—Part 2 of “An Illustrated Manual of British Birds,” by Mr, 
Howard Saunders, has been published by Messrs. Gurney and 
Jackson. The work will be completed in twenty parts, and will 
contain illustrations of nearly every species. 

The annual report on the work of the Institute of Jamaica 
has been received. The Science Section of the Institute appears 
to have been particularly active in the ])eriod covered by the 
report. A number of changes have been made in the systematic 
arrangement of the objeci.s in the museum. In the zoological 
collection a 4 to 6 iier cent, solution of formalin has been 
mostly employed na a preservative fluid and found to work very 
satisfactorily, though the colours of tlie objects were not retained 
for long in specimens exposed to strong light. For delicate 
objects, such as jellyfish and sea-anemoncs, it is found to be 
extremely serviceable, preserving perfectly the natural form and 
histology. Research work, mainly upon the Actinaria of the 
island, has been continued in the Biological Laboratory of the 
Institute. A paper on the Jamaica Zoanthida;, embracing a 
description of ten species, has been prepared by the curator for 
publication; al.so one on the Actinian family Aliciidse, describing, 
amongst others, a new Jamaica species of Bunodeopsis, During 
the summer months three students from the Johns Hopkins 
University, under the direction Ibf Prof. Brooks, established a 
temporary marine laboratory at Port Henderson. Contributions 
to Jamaican zoology have been made by them, and many 
specimens were presented to the museum. Investigations of 
Indian remains have been continued from last year, and more 
valuable material collected from the caves and refuse-heaps. 
The objects, however, do not differ greatly in type from those 
referred to in the last report. An account of the results, 
illustrated with numerous figures, plates, and a map, will shortly 
be published in the Journal of the Institute. The report thus 
shows that the Institute is actively assisting in the advancement 
of knowledge, as well as working in various ways to create and 
stimulate interest in scientific objects and study. 

In the current number of the BerUkte^ P, Walden describes 
the very remarkable efibet produced by the addition of a uranyl 
ealt to a solution of ho optical ly active subside. When a 
snbs^ce such as 7 -malic add is dissolved in water along with^ 
one i^eeute of uranyl nitrate and about four molecudes ^ 
caustic potash, the romtion produced by the soUttaon is 
five hundred timet as' great as that of the acid akme> wbUit it 

remains of the 4a>a« 4gn. Similar^ but less imense efifeou 
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observed with other opticflUy active hydroxy-acids and their 
ethereal saltsi but no increase is produced with opticaby active 
subsUOccsi such os chlorosaccinic acid, which do not contain a 
hydroxyl group, and indeed a slight diminution is caused in 
some of these cases. Optically Inactive acids, such as mesotar* 
taricacid, inactive malic acid, &c., are quite unaffected by the 
addition of these substances. Apart from its high theoretical 
interest, the phenomenon provides a ready method of dis¬ 
tinguishing; active substances of low rotatory power from their 
inactive isomerides. 

The additions to the 2 ^ologica! Society’s Gardens during the 
past week include a Chacma Baboon {Cyndctphalus porcariust 
<5), a Black-backed Jackal (Ca«/J tnesomelas^^) from South 
Africa, presented by Major Haynes Sadler \ a Red-bellied 
Wallaby {Macropus billardieri) from Tasmania, presented by 
Mrs. Beaumont; a Guillemot {Lontvia troiU\ British, pre¬ 
sented by Mr. John Pettitt; a Yellow-cheeked Lemur {Lemur 
xantkomysiax) from Madagascar* a Marsh Harrier {Circus 
*en4j^tosus)j European, deposited ; six Summer Ducks (^x 
sponsaf 5 <5, 19), purchased. 

DOT ASTRONOMICAL COLUMN 

AJiTRONOMTCAr. OCCURRENCES IN JANUARY:— 

Jwmwy 

2. Meteoric show'er Atom Quadrans (330“ + $2*’). 
b. ni. h. m. 


3 - 

6 59 to 8 16. 

OccuUation of 

16 Tauri (mag. 6 5). 

3 - 

7 13 .. 8 

»» 

17 

M 3 8)- 

3 - 

8 2 „ 9 II. 


23 

1. 4 ’ 2 ). 

3 - 

8 46 „ 10 8. 

,1 

n 

.. 3 ' 0 )- 

3 * 

9 SS .. «« 

*> 

28 

„ 6-2). 

3 - 

5 - 

10 1 „ 10 59. 

Uranus 52' S, of B Scorpii. 

27 

» 3 ' 8 ). 

S‘ 

12 56 to 13 58. 

Occultation of 125 

»• 4 ’ 9 ) 

7- 

10 S7 .. 12 3»' 

Partial eclipse of the 

moon. Magnitu 


0157 at llh. 45m. 

9. .8 II ,, 9 8. Occultation of a Cancri (mag. 5'2). 

to- *5 S 3 M t? 4- Occiiltation of B, A.C. 3398 (mag. 6*0). 

14. 5 Jupiter in conjunction with moon. U 7* 5' W. 

17. 16 30 to 17 31. OccuUation of B.A.C. S314 (mag. 5.4), 

17. 18 u „ 20 I. „ „ 5347 „ s‘8). 

18. 7 bat urn in conjunction with moon, k S“ 40' N. 

15. 12 53 to 15 25. Transit of Jupiter’s Satellite III. 

20. 831. Minimum of 3 Persci (Algol). 

21. Total eclipse of the sun invisible at Greenwich, Begins 

on the earth generally i6h. 46m., ends 2ih. 53m. 

23. 5 20. Minimum of S Pcrsei (Algol). 

25. II 56 to 14 52. Transit of shadow Jupiter’s Sat. III. 

25. 16 37 ,, 19 6. ,, Jupiter’s Sat. HI. 

29. 4. Mercury at greatest elongation (i^*" 4' W.) 

“Nautical Almanac” Corrigenda. --In a letter to the 
Journal of the British Astronomical Assttciation, Dr. K M. W. 
Downing forcibly impresses upon astronomers the necessity and 
importance of consulting the page of errata in each issue of the 
Nautical Almanac. In consequence of the Nautical Almanac 
going to press four years in advance, any corrections to data 
influencing the tables gives, of course, slightly modified results. 
We read, Tor instance, that ** in the first edition of the Nautical 
Almanac for 1898 (issued in December 189^) the data are affected 
by an error which throws out the times of the lunar eclipses to a 
considerable extent; in the second ^ition (issued lost April), 
and in a subsequent edition, now being struck off, this error has 
been corrected- The correct data ore also given amongst the 
exiraia on page xUl of the Nautical^ Almmac 1890. It will 
t^ecnfore be advisable for those interested in these phenomena, 
should tW happen to posseas the IVrst edition of the NauticM 
A 'monae^x z8^, to correct the data for lunar eclipses in that 
edition fey, the errata given in the NcetiticoA Aimame for 1899,” 
Another correction In the same edition tg the position of 
td Tauri in the Pleiades, which makes an occultaUon of this | 
star on January 3 a near i^prcmeh only, 

OcfcVLTAtiOM OF THt PtBiADES.—For the third time in 
less then hfetf a year the Pleiades wilt sutler ooculutlon by the 
fiffeon OR Jinufeiy 3. As In the ease of the oocultatkin which 
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took place last October, all the brighter stars will be occulted 
with me exception of 16 Tauri (see note on “ Nautical Almanac 
Corrig^da''), and this star, although approaching very near, is 
just missed. The most interesting occultation will be that of 
Alcyone (mag. 3*0), the brightest star in the Pleiades, and its 
disappearance at the dark limb should be seen with the smallest 
telescope. The times are os follow:— 

Time of disappearance, January jd, 8h. 46m, G.M.T. 

„ reappearance „ loh. 8m.. ,, 

The Iris Gulf will be in the neighbourhood of the terminator 
where the rtar disappears. 

The passage of the moon before the Pleiades, although a 
beautiful phenbmenon at any time, in this case loses some of its 
charm through the brightness of the mopn, her age being nearly 
11 days, and consequently the alirlal reflection will overpower 
the fainter stars of this group. 

Partial Eclipse of the Moon.— That the moon is getting 
into position for eclipsing the sun on January 22 Is announced 
by the fact that she herself is under partial eclipse at the 
preceding lunation on January 7. The phenomenon commence.^ 
a little before midnight, and ends an hour and a half afler. 

The eclipse is a very small one, its nuignitude being only 
0157 (moon’s diameter sp i). 

The following are the corrected pha.scs as given in the 
Nautica*. Almanac (1898) (see note on ** Nautical Almanac 
Corrigenda.”) 

d. h. m. 

First contact with the penumbra, January 7 10 1*2 p.m. 

,, „ ,, shadow ,, II 47*4 

Middle of eclipse ,, 8 o 34'9 A.m. 

Last contact with the shadow ,, i 22*4 ,, 

„ », penumbra „ 38-6 „ 

New Investigations of $ Lyr.i:.— Prof. A. Belopolsky 
has recently completed a new series of photographs in connec¬ 
tion with the spectrum variations of B Lyne ; and his paper on 
“ New investigations of the spectrum of $ Lyrse ” appears in the 
Aslrophysical JournaL November 1897, In all, twenty-six 
photographs have been taken corresponding to all the phases of 
brightness, and the results are especially interesting since an 
‘ * iron comparison ” has enabled him to determine the velocity 
of the system with respect to the sun, and also the radial 
velocities at different parts of the orbit. 

The dark line at A 4482 has been utilised in making all the 
measures, for this line changes but little in appearance, whilst 
the lines A 4471, and l\y undergo great variations. 

From measures mode of the above line, with the iron com¬ 
parison 05 datum lines, he finds that the proper motion of the 
system at -a'oo geographical miles, ami the maximum radial 
velocity is about 25 geographical miles. Moreover, the 
curve of radial velocities shows that the changes of brightness 
may be sufficiently well explained by an eclipse ; for the times of 
radial velocity x: o are very close to the times of principal and 
secondary minima. His description of the cyclical changes 
which take place in the appearances of the lines at AA 4471 and 
4482, and the reappearance of certain advUiioMl lines at parti¬ 
cular phases agrees remarkably well with the Kensington results, 
which, it may^c remembered, showed that of the components 
producing the dark lines, one was like Bellatrix, and the other 
gave a spectrum similar to that of Rigel. 

The Atmosphere^ ok Pi.anbts. —r>r. Johnstone Stoney’s 
name has long been connected with an important theorem in 
molecular physios, which may be thus stated. The atmosphere 
round any planet will extend to a height determined by the 
force of gravity on that planet, and if the speed with Which the 
moloottles move in that atmosphere exceed a critical velocity, 
they will escape from the planet and tfiove independently in 
space. In the Transactions of the Royal Dublin Society, 
November 1897, Dr. Stoney has given in some detail his full 
vifewB on this subject, and substituted better numerical results 
for those originally given in scattered scientific papers, by basing 
them on the &ct that helium, whose density is twice that of 
hydrogen, can, and does, escape frotn the earth. It is contended 
that heli^ is continually being supplied to the earth’s atmo¬ 
sphere from hot springs, that it exhibits no tendency to combine 
with other elements, and since no trace of it pan be found in the 
atmdsphei^^ It escapes above, os raj^idlv it enters below. 
Watff vapour, on the other hand, remains on the earth, and 
coeieequently limits of speed can he Assigned between which 
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gtises arc either imprisoned or are free to escape. For the earth, 
under favourable circumstances, a velocity of I0'5 km. per Sec. 
would be sufficient to carry a molecule beyond gravitational 
control, and this is 6'S times the “ velocity of mean square ” in 
hydrogen gas at a temperature of - bb*' C.; 9*27 times that of 
helium at tne wtme temperature, and 19*66 times that of water 
vapour. Since the two former gases escape and the latter does 
not, it would seem that the velocity attained by molecules can 
exceed nine times the average velocity, but canncjt reach that of 
twenty. Assuming that Venus retains a moisture-laden atmo¬ 
sphere, about whi^ Dr. Stoney seems very pfjsitive, this latter 
numl>cr can be reduced to eighteen, and thus still closer express 
the actual velocity in terms of that of the " mean square." 

Limiting the inquiry to a temperature of - 66'’C., Dr. Stoncy 
applies the theory to all members of the solar system with the 
following results. From the moon all gases having a vapour 
density less than 39 will escape with greater promptness than 
helium does from the earth. On Mercury, water cannot exist, 
while nitrogen and oxygen would gradually dribble away. The 
conditions on Venus resemble those on the earth, but the case 
of Mars is of exceptional intfresl. Dr. Stoney says that it is 
legitimate to infer that on this planet water cannot remain. 
The atmosphere he considers to consist mainly of nitrogen, 
argon, and carbon dioxide. He thinks there is no vegetation, as 
we understand the term, on the surface of the planet, and the 
snow, frost, and fog do not arise from the same cause as on the 
earth. Jupiter is able to imprison all gases known to chemists, 
but whether the more distant members of our system can retain 
hydrogen is doubtful. Helium and the denser gases probably 
float in their atmospheres, but the molecules of the lighter gases 
arc describing orbits about the sun, the velocity they can acquire 
enabling them to escape from planetary control, but still 
insufficient to liberate them from the gravitational influence of 
the sun. 


THE DENSITIES OF CERTAIN GASES} 

'■PHE observations here recorded were carried out by the 
method and with the apparatus described in a former 
paper,'-* to which reference may be made for details. It must 
suffice to say that the globe containing the gas to be weighed 
was filled at 0® C., and to a pressure determined by a mano- 
metric gauge. This pressure, nearly atmospheric, is .slightly 
variable with temperature on accoimt of the expansion o? the 
mercury and iron involved. The actually observed weights arc 
corrected 80 as to correspond with a lemperalure of 15' C. of 
the gauge, as well as for the errors in the platinum and brass 
weights employed. In the present, as well as in the former, 
experiments I have been ably assisted by Mr. George Gordon. 


Carbonii' Oxide. 


This gas was prepared by three methods. In the first method 
a flask, scaled to the rest of the apparatus, was charged with 80 
grams recrystalliscd fmocyanidc of potas.sium and 360 c.c. 
.strong sulphuric acid.^ The generation of gas could be started 
by the application of heat, and with care Tt could be checked 
and finally stopped l>y the removal of the flame with subsequent 
application, if necessary, of wet cotton wool to the exterior of 
the flask. In this way one charge could be utilised with great 
advantage for several fillings. On leaving the flask the gas was 
imwed through a bubble containing potash solution (convenient 
as allowing the rate of production to be more easily estimated), 
and thence through tubes charged with fragments of potash and 
phosphoric anhydride, all connected by sealing. When possible, 
ihe weight of the globe/«// was compared with the mean of the 
preceding and following w'eights em/^. Four experiments 
were made with results agreeing to within a few tenths of a 
milligram. 

In the second set of experiments the flask was charged with 
100 grams of oxalic acid and 500 c.c. strong sulphuric acid. To 
absorb the large quantity of COj, simultaneously evqlved a 
plentiful sunpl;^ of alkali was required, A wash-bottle and a 
long nearly Korisonlal tube contained strong alkaline solution, 
and these were followed by the tubes containing solid potash 
and phosphoric anhydride as before. 


Carltonic Oxide, Carbonic Anhydride, and 
Nlttows Oxld«. By Lord Rayloigh, F.R.S. (Rend at the Royal Society, 
0eoeinb«9i >S97 ) 

a “On the Oenalties of the Principal Otues,’' Rey. Soc, Ptve,, vol. ifli, 
p. * 34 , 1893. 
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For the experiments of the third set oxa/ic acid w^as replaced 
by formUi which h more convenient as not entailing the ab^rp* 
tion of large volumes of COj. In this case the charge consisted 
of 50 grams formate of soda, ^00 c.c. strong sulphuric acid, and 
150 c,c. distilled water. The water is necessary in order to 
prevent action in the cold, and the amount risquires to be sbtne- 
what carefully adjusted. As purifiers, the long horuodtal 
bubbler was retained and the tuoes charged with solid potash 
and phosphoric anhydride. In this set there were four con¬ 
cordant experiments. The immediate results stand thus ;— 


Car bonk Oxide. 

From ferrocyanide 
,, oxalic acid ... 

,, formate of soda ... 


2*29852 
2 29854 


Mean... 


2-29850 


This correspond.s to the number 2*62704 for oxygen (/t'c, 
p. 144), and is subject to a correction (additive) of o 00056 for 
the diminution of the external volume of the globe when 
exhausted. 

The ratio of the densities of carbonic oxide and oxygen is 
thus 2*29906 : 2 62760 ; so that if the density of oxygen be taken 
as 32, that of carbonic oxide will be 27*9989. If, as some pre¬ 
liminary experiments by Dr. Scott {Cafttb, Phii. vol, ix. 

p. 144, 1896) indicate, equal volumes may be taken as accurately 
representative of CO and of O2, the atomic weight of carbon will 
be 11*9989 on the scale of oxygen = r6. 

The very close agreement between the weights of carbonic 
oxide prepared in three different ways is some guarantee against 
the presence of an impurity of widely differing den.sity. On the 
other hand, some careful exjieriments led Mr. T. W. I<ichard.« 
{Amer. Acad. J*roc , vol. xviii. p. 279, 1891) to the conclusion 
that carbonic oxide is liable to contain considerable tiuamities of 
hydrogen or of hydrocarbons. From 5^ litres of cariKmic oxide 
|>a.sseu over hot cupric oxide he collected no less than 25 milli¬ 
grams of water, and the evidence appeared to prove that the 
hydrogen was really derived from the carbonic oxide. Such a 
pro|)ortion of hydrogen would entail a deficiency in the weight 
of the globe of about ii milligrams, and seems improbable in 
view of the good agreement of the numbers recorded. The 
presence of so much hydrogen in carbonic oxide is also difficult 
to reconcile with the well-known experiments of Prof. Dixon, 
who found that prolonged treaimcni with phosphoric anhydride 
was required in order to render the mixture of carbonic oxide and 
oxygen inexplosive. In the presence of relatively large quantities 
of free hydrogen (or hydrocarbon.s) why should traces of water 
vapour be so important ? 

In an experiment by Dr. Scott {Chem. Soc, 7 rans.^ 1897, p. 
564), 4 litres of carbon monoxide gave only i *3 milligrams to the 
drying tube after oxidation. 

I have myself made several trials of the same sort with gas 
prepared from formate of soda exactly as for weighing. The 
results were not so concordant as I had hoped,’ bitt the amount 
of water collected was even less than that given by Dr. Scott. 
Indeed, I do not regard as proved the presence of hydrogen at 
all in the gns that I have employed.® 


Carbonic Anhydride. 

This gas was preoared from hydrochloric acid and marble, and 
after passing a nuboler charged with a solution of carbonate of 
soda, was dried by phosphoric anhydride. Previous to use, the 
acid was caused to boil for some time by the passage of hydro¬ 
chloric acid vapour from a flask containing another charge of the 
acid. In a second set of experiments the marble was replaced by 
a solution of carbonate of soda. There is no appreciable 
difference between the results obtained in the two ways } and the 
mean, corrected for the errors of weights and for the shrinkage 
of the globe when exhausted, is 3*6340, corresponding to 2 *6276 
for oxygen. The temperature at which the globe was charged 
was u, and the actual pressure that of the manometrlc gauge 
at about 20% reduction being made to 15* by the use of Boyle’s 
Jaw. From the former paper it appears that the actual height of 
the mercury column at is 762*511 mm. 

> On« ofactAcU WM th« difficulty of r«-uxidiiiiu|, the <hpp«r rednotd by 
carbonic oxide. 1 have nover oncountered this dimcuUy after rvducOon by* 
hydrogen. 

s Zn Mr. Rioharda* drork the gas in an {mfMSotly dried coadUiDfi w»e 
treated with bo tidadnitm bUck. Is it possiblfi that the l^^drofbii waaMys*- 
duoed at this stage? 
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Nitrotts Oxide. 

In preliminaTy experiments the gas was prepared in the 
laboratory, at as low a temperature as possible, from nitrate of 
ammonia, or was drawn from the iron bottles in which it is com¬ 
mercially supplied. The purification was by passage over potash 
and phosphoric anhydride. Unless special precautions arc 
taken the gas so obtained is ten or more milUgrams too light, 
presumably from admixture with nitrogen. In the case of the 
commercial supply, a better result is obtained by placing the 
bottles in an inverted position so as to draw from the liquid 
rather than from the /j^aseous portion. 

Higher and more consistent results were arrived at from p[as 
which had been specially treated. In consequence of the high 
relative solubility of nitrous oxide in water, the pas held in solu¬ 
tion after prolonged agitation of the liquid with impure gas from 
any supply, will contain a much diminished proportion of 
nitrogen. To carry out this method on the scale required, a 
large (il-litrc) flask was mounted on an apparatus in connection 
with the lathe so that it could be vigorously shaken. After the 
dis5(»lvcd air had been .sufficiently expelled by preliminary 
passage of N^O, the water was cooled to near o" C. and violently 
shaken for a considerable time while the gas was passing in 
large excess. The nitrous oxide thus purified was expelled 
from solution by heat, and was used to fill the globe in the 
usual manner. 

For comparison with the results so obtained, gas purified in 
another manner was also examinetl. A small iron bottle, fully 
charged with the commercial material, was cooled in salt and 
ice and allowed somewhat suddenly to blow oft' half its contents. 
The residue drawn from the bottle in one or other position was 
employed for the weighings. 

Nitrous Oxide (1896). 

Aug. 15 Expelled from water. 3'6359 

.. ^7 . 3'6354 

,, 19 From residue after blow off, valve downwards 3*6364 

,, 2i ,, ,, valve upwafd.s ... 3*6358 

,,22 ,, „ valve downwards 3*6360 

Mean. 3'6359 ! 

The mean value may be taken to represent the corrected weight 
of the gas which fills the globe at o'* C. and at the pressure of 
the gauge (at 15'’), corresponding to 2'6276 for oxygen. 

One of the objects which I had in view in determining the 
density of nitrous oxide was to obtain, if it were possible, 
evidence as to the atomic weight of nitrogen. It may be re¬ 
membered that observations upon the density of pure nitrogen, 
as distinguished from the atmospheric mixture containing argon 
which, until recently, had been confounded with pure nitrogen, 
led ^ to the conclusion that the densities of oxygen and nitrogen 
were as 16 :14*003, thus suggesting that the atomic weight 
of nitrogen might really be 14 in place of 14 05, as generally 
received. The chemical evidence upon which the latter number 
rests is very indirect, and it appeared that a direct Coro^wrison 
of the weight of nitrous oxiae and of its contained nitrogen 
might be of value. A suitable vessel would be filled, under 
known conditions, with the nitrous oxide, which would then 
be submitted to the action of a spiral of copper or iron wire 
rendered incandescent by an electric current. When all the 
oxygen was removed, the residual nitrogen would be measured, 
from which the ratio of equivalents could readily be deduced. 
l"he fact that the residual nitrt^en would possess nearly the 
same volume us the nitrous oxide from which it was derived 
would present certain eKperimental advantages. If, indeed, 
the atomic weights were really as 14:16, the ratio (jc) of 
volumes, after and before operations, would be given by 

2*2996 X ;r _^ 14 

i"63S9 - »‘299fi X “ S * 

whence x 3= i*oo 6 j, 

II X 2*29^ 

3'6159 and 2*2996 being the relative weights of nitrous oxide 
and of nitrogen which fat 0“ C, and at the pressure of the 
gauge) occupy the same volume. The integral numbers for the 
atomic weights would thus correspond to an expansion, after 
chemical reduction, of about one-ha)/ per cent. 

But in pracdcal operation the metWd lost most of its ap¬ 
parent simplicity. It was found that copper became uo- 

^ Hayleish and Ratuay, Phil vol. eUxxvi. p. 140,1895. 
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manageable at a temperature sufficiently high for the purpose, 
and recourse was had to iron. Coils of iron suitably prepared 
and supported could be adequately heated Ijy the current from 
a dynamo without twisting hoi>elessly out of shape j but the use 
of iron lead.s to fresh difficulties. The emission of carbonic 
oxide from the iron heatedfin vacuum continues for a very long 
time, and the attempt to get rid of this gas by preliminary 
treatment had to be aWndoned. By final addition of a fimall 
quantity of oxygen (obtained by heating some jjermanganate 
of potash sealed up in one of the leading tubes) the CO could 
be oxidised to COjj* and thu.s, along with any H3O, be absorbed 
by a lump of potash placed beforehand in the working vessel. 
To get rid of superfluou.s oxygen, a coil of incandescent copper 
had then to be invoked, and thus the apparatus tiecame ratner 
complicated. 

It is believed that the difficulties thus far mentioned were 
overcome, but nevertheless ^ .satisfactory concordance in the 
final numbers was not attained. In the present position of the 
que.stion no results are of value which do not discriminate with 
certainty between 14 05 and 14 00. The obstacle appeared to 
lie in a tendency of the nitrogen to pass to higher degrees of 
oxidation. On more than one occasion, mercury (which formed 
the movable boundary of an overflow chamber) was observed to 
be attacked. Under these circumstances I do not think it 
worth while to enter into further detail regarding the 
experiments in question. 

The following sumnmry give.s the densities of the various 
cases relatively to air, all obtained by the same apparatus.^ The 
last figure is of little significance. 


Air free from HgO and C();j ... ... 100000 

Oxygen . . 1*10535 

Nitrogen and argon (atmospheric) ... 0 97209 

Nitrogen ... ... ... ... ... 096737 

Argon . I '37752 

Carbonic oxitle . 0*96716 

Carbonic anhydride . 1*52909 

Nitrous oxide . i* 5295 * 


The value obtained for hydrogen upon the .same scale was 
0*06960; but the researches of M. Leduc and of Prof. Morlcy 
appear to show that this number i.s a little too high. 


THE NORTMAM PEBHLE RIDGE. 


'T'HE pebble ridge at Northam is one of the most remarkable 
examples of littoral drift to be found anywhere round the 
coast of this country. 

It is thus graphically described by Charles Kingsley in 
** Westward Ho I :—“ On this pebble ridge the surges of the 
bay have defeated their own fury by rolling up in the course of 
ages a ranifiart of grey boulder stones, some; two milc.s long, as 
cunningly curved and smoothed and fitted a.s if the work luid 
been done by human hands, which protect from the high tides 
of spring and autumn a»fertile sheet of smooth alluvial turf. . . . 
It was dead calm and yet the air was full of st^iund—a low deep 
roar which hovered over downs and broad, salt marsh and river, 
like the roll of a thousand wheels, the tr.amp of endless armies, 
or—what it was—the thunder of a mighty surge upon the 
boulders of the pebble ridge. . , . The spirit of the Atlantic 
storm had sent forward the token of his coming in the smooth 
ground swell which was heard inland two miles away. To¬ 
morrow the pebbles, which were now rattling down with each 
retreating wave, might be leaping to the ridge top and burled 
like round shot far ashore upon the marsh by the force of the 
advancing wave fleeing before the wrath of the western hurri¬ 
cane,** 


The particulars contained in the following description of this 
ridge have been obtained during a recent inspection of this part 
of coast of North Devon, and from information obtained 
from the coastguard and others living in the locality. 

The boulders which comjwse the ridge have been derived 
from the cliffs which surmount the shore of Barnstaple Bay, 
from Harlland Point to Westward Ho, a distance along the 
coast of about thirteen miles. These cliffs rise to a height of 
jSOyfeet above the level of the sea between Hortland Point and 
Cdoyellv, the height then gradually diminishing towards West- 
ward Ho, where they terminate. They ‘arc composed principally 


Jiw, Pw., vol. Uil. p. 148, 1803;^ vol. Iv. p, 340, 1844; 
Trmuf., voL clxxxvi. p. 164,1695; A*ffy. xk. Prtw., vof. fix. p. 201, 1896. 
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of bard carboniferous grit of' a dark slate colour, except at 
the western end, where this rock is interspersed with red 
sandstone and shale and a few pockets of glacial drift. The 
beach between the foot of the cliffs and low water consists of 
rocks cut and furrowed by the action of the sea in perpetually 
rolling about the large boulders whi<ih lie along its surface. 

Beyond Westward Ho the estuary of the Taw and the 
Torridge commences, consisting of a vast expanse of sand 
bounds by sand dunes. 

lAfge fragments of rocks have in the course of ages been 
dislodged from the cliffs, the remains of which perpetuallv 
rolled about by the waves of the sea during high tides, whicn 
here rise to a height of 27 feet, have acted as instruments for ! 
grinding their fellows, and battering the cliffs, and so produc* 
ing the rounded boulders which now strew the beach through¬ 
out its whole length for several mites, and a portion of whuh, 
drifted along the shore of the bay, have become ffnally 
heaped up in the Northam pebble ridge. 

In some parts of the cliff indents of considerable size have 
been cut out, and across these the boulders have col¬ 
lected, and been thrown up into ridges and banks. At 
Abbotsham, about twelve mues from ifartland, there is such 
a bank, the top of which is 9 feet above high water of spring 
tides. This riage or bank is about 160 feet wide, the boulders 
of which it is composed varying in sire at the ton from about 12 
inches in length by 4 inches in diameter to pebbles 3 inches in 
diameter, the largest boulders weighing about 12 lbs., those at the 
foot reaching to a length of 2 feet and weighing about 70 lbs. 
Notwithstanding the Targe size of the bouTders of which the 
bank is compo-sed its sea face is shaped into a ridge and 
hollow, similar to oilier peblile ridges, the position of which 
varies according to the height of previous spring tides. The 
pebbles left on the shelf or hollow at the spring-tide level 
average a smaller size than (hose at the other part of the bank. 

The boulders scattered along the beach all lie above the 
level of low water of neap tides. The general direction of 
movement is eastwards, but the boulders follow the line of 
the coast and the set of the flood tide. This direction varies, 
round the bay from eastward to south-east, east again and 
then north-east, and finally south-east. The direction of the 
wind which drives the heaviest sea into the bay U from the 
north-west. 

The Northam pebble ridge commences at the termination 
of the cliff's, and runs in a north north-easterly direction for 
upwards of two miles across a low flat plain which is below 
the level of high tides, until it falls into some hummocks of 
blown sand. It thus forms a natural embankment enclosing 
a tract of 900 acres of sandy and alluvial grass land which 
is used for grazing purposes, and also as golf links. After 
running along the fool of the sand hills for a short distance 
the pebble bSnk turns sharply to the south-east up the course 
of the outfall of the two rivers, the boulders diminishing in 
size to pebbles and coarse sand. There is an outlying bed 
of boulders, known as the Pulley, situated some distance from 
the bank, on the edge of the low-water channel of the river, 
but these appear to be a fixed deporit which neither In¬ 
creases nor aimintshes in size. 

The ridge is apwoximately 180 feet wide at the ha.se and 20 
feet high, the top being about 25 to 30 feet wide and 6 feet above 
high water of spring tides. The boulders on the top of the bank 
vary in size from about 12 inches in length by 6 inches in 
diameter to pebbles an inch in diameter, the average size being 
about 8 inches in length by 4 inches in diameter, the latest 
being about 12 inches long and wei^ng from 40 to 50 lbs. 
At the foot of the bank are to be found boulders measuring from 
15 to 18 inches in length and weighing from 100 to 150 lbs. 
The size of the boulders does not vary much throughout the 
length of the bank. The greatest collection of small stones 
appears to be on the shelf or hollow at the level of spring tides* 
where the pebbles vary from about half an inch to four inches.in 
diameter. Some of the larger boulders have l)een drifted quite 
to the far end of the bank. 

The boulders consist entirely of the same description of slate- 
coloured carboniferous grit as the cliffk from Hartland to Abbots¬ 
ham are composed of, and there can be no doubt that they have 
drifted from tnis part of the coast. At the commencement of 
the ridge there are fairly numerous samples of shale and 
sandst^e pebbles from the cliffs between Westward Ho and 
Abbotsham, but these gradually disappear further along ^e 
ridge, the softer rock of which they arc composed evidently not 
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being able to withstand the constant grinding process produced 
by the wave action of the tides and wind. From the foot _ of 
the bank to low water the beach is covered with sandi which 
dries from a third of a mile at the south end to three-quarters 
of a mile at the northern end. 

There is a very slow but continuous drift or movement of the 
boulders along the hank northwards. The progress of the 
ridge being stopped by the sand hills, the bank has bifurcated 
at ^is point, a new or double bank now forming, a circumstance 
which nas occurred within the knowledge of those who have 
known the bank all their lives. 

The boulders comix^sing the ridge are in perpetual motion 
daring the lime that the oank is covered by the sea at spring 
tides. Even in calm weather in summer the whole face of the 
Imnk is continually changing under the influence of the wave 
action of the flood and ebb tide, which is of sufficient force to 
cause the movement of even large boulders. Observers who 
have carefully watched this movement and marked individual 
stones find that they are never in the same place two tides run¬ 
ning, and each spring tide leaves its impress in a hollow and 
ridge at high-water mark. 

In heavy on-shore gales these ridges and hollows are ob¬ 
literated, and the face of the bank is pulled down seaward, 
the extent to which this is carried depending on the force and 
duration of the gale. After the storm, and when the height 
and force of the waves have subsided, the pebbles begin to 
move back again ; the contour of the bank becomes more steep, 
and is soon restored to its normal condition. 

During the winter at the end of 1896 there was a succession 
of westerly gales, culminating in a very heavy gale from the 
north-west. The bank was torn down and so lowered that 
the waves broke over it and inundated the enclosed land. Some 
of the largest boulders were thrown over the top of the ridge 
and hurled a considerable distance inland, where they now 
remain as a witness to the force of the gale. The disturbance 
of the boulders was so great under the action of the waves, that 
after the gale it was found that the bwe of the bank was moved 
ten yards inland, the clay bed on which it had rested previously 
being exposed. A somewhat similar movement took place 
during n gale about twenty years previously. 

The peculiarity of this pebble ridge, and the way in which it 
differs from ordinary shingle banks, is in the large size of the 
boulders drifted along the coast, and heaped up by the action 
of the waves and tides. W. H. WhkklEK. 


RANDOM SELECTION. 


'^HIS memoir^ is the first of a series dealing with the problem 
^ of selection, namely the measurement of the changes in the 
characters of a race, when selection has acted upon any one, two, 
or more of them. The problem mathematically differs consider¬ 
ably according to the nature of the selection. But in all cases 


the general result is the same, the selection of any organ, 
whether by size, variability, or correlation with other organs, 
changes the sizes, variabilities, correlations of all other organs, 
whether directly correlated with the first organ, or only indirectly 
correlated with it owing to Correlation with other organs which 
are correlated with the first organ. (A and C may have no cor¬ 
relation with each other, but Iwth be correlated with B, e.g. two 
parents in the absence of sexual selection and their offspring.') 
The chief types of selection which have to be treated ih- 


dependenily are 

(i.) ffandain SeUctwn or SampU SeUction .—The isolation of a 
group out of a larger population. This will generally have 
characters divergent from those of the general population, but 
which form in themselves a correlated system of divergences. 

(ii.) Epidemic Selection which takes place so 

quickly tiial the growth or reproduction of the population may 
be neglected. For example, a severe winter or a j^tilence. 

(iil.) Auxefic Seiection^ or long-continued selection which 
allows during its action for growth, but not for reproduction. 
For examine, diseases of childhood. 

{iv.) G&nifmc Selection, or long-contin aed selection which allows 
during its action for reproduction. For example, physicalstnd 
mental qualities, pr^ure of other populations. These ftirms of 


1 Contribuilona to the Matbematicol Theory of fivoluddn. IV. thr die 
Probable Errors of Frequenev Coqitoots, ud pa «h« InftuShoe of Kandom 
Solectioo an Variockm and IComlation, by lurl Fsnsgn and ^ N. O. 
Filon. (Royal Society, Nuv. 05, 1897.) 
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selection require very different mathemalicAl treatment; it is not 
at all clear, t^t they have always been sufficiently distinguished 
by writers on the theory of evolution. The above paper covers 
only the ground of the first kind of selection, random selection, 
but the memoir on epidemic selection is already completed, and 
thetheory of the other casesadvanced. The importance of random 
selection not only arises from the differentiation of species by 
isolation of small groups from a general population, but also 
from the fact that every measurement on a ^pulation is really a 
measurement on a more or less extensive random selection or 
sample. Hence the theory of random selection is also the theory 
of tne probable errors of the frequency constants for any race. 
It enables us to determine the accuracy with which we have 
measured the chief racial constants. 

Let the frequency-surface giving the distribution of a popula¬ 
tion with regard to n-organs be 

z~/{xi , x„y , . . r^) 

where Cj . . . ^•^ are the^constants which determine the charac¬ 
ters of the population. Then the surfaces for the distribution of 
the errors in fj, c^. . . is given approximately by 

where 

Higher terms can be evaluated if needful; we have then a skew 
correlation of the system of errors. Approximately the diver¬ 
gences of any random selection from the characters of the general 
population form in themselves a normally correlated system, and 
we can predict front a knowledge of the divergence in one 
character the probable divergences in all the others. 

The general formula? arc applied to the problems of 

(i.) The random selection out of a population having n normally 
correlated organs^ 

If one character be changed, say the variability of one organ 
be altered, it is shown how the probable changes in all the other 
characters may be found; for example, the changes in the 
correlation of other ormns. This is the death-blow to any 
theory that either variability or correlation can be constant for 
local races, 

(ii.) Hkew VariatioHi for all the three types discussed in a 
previous memoir. 

Criteria are obtained for determining when skewness is sig¬ 
nificant ; when the mode really diverges from the mean, &c. 

In many cases in which the normal curve of errors is used, 
the skewness is really significant, and thus many of the results 
used are illegitimate. For example, |>ersonal equation is generally 
sensibly skew, curves for sixe of organs during growth, and 
nearly all cases of botanical distribution. 

These points are illustrated in the memoir by three numerical 
examples ;— 

(I.) Mullerian glands in the legs of swine; data from the 
observations of two American naturalists. The skewness can be 
determined with less than 5 per cent, of probable error. It is 
therefore significant, and the use by the above-mentioned 
biologists of the ordinary theory of errors is in this case to be 
deprecated, 

(IL) Enteric fever. Skewness Is known to i per cent, of 
prohal^e error. 

The effect of raising mean age. or altering the incidence, &c. 
on the character of the disease follows at once from the tables 
given. 

(in.) Stature during growth ; a critical case, taken because 
the distribution is almost normal. The skewness is, however, 
probably significant, and the Influence indicated of random 
selection on stature daring growth is in accordance with 
experience. 


MODIFICATION OF THE GREAT LANES By 
EARTH MOVEMENTS 

' hkte^ of the Great Lakes practically begins with the 

' * hieUing of the Pleistooeiie iqe-sheet. Th<w may have 
existed before the invasiem of th^ ice, 1»it if so their drainage 
system U unknown. The ke came firoitt the north and north¬ 
east and; spifeading over the whole Laurentian basin, invaded 

> AWMsed fi«aa * papert hy Prof. 0. R, Gilbert, in the J^ationat Geo- 
(SePterrtW rBgfr): 
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the drainage districts of the Mississippi, Oliio, Susquehanna 
and Hudson. During its wandering there was a long period 
when the waters were ponded between the ice front and the 
uplands south of the Laurentian basin, forming a series of glacial 
lakes whose outlets were southward through various low passes. 
A great stream from the Erie basin crossed the divide at Fort 
Wayne to the Wabash river. A river of the magnitude of the 
Ni^ara afterwards flowed from the Michigan basin across the 
divide at Chicago to the Illinois river; and still later the chief 
outlet was from the Ontario basin across the divide at Rome to 
the Mohawk valley. 

The positions of the glacial lakes are also marked by shore¬ 
lines, consisting of terraces, cliffs, and ridges, the strands and 
spits formed by their waves. Several of these shore-lines have 
been traced for hundreds of miles, and wherever they arc 
thoroughly studied it is found that they no longer lie level, but 
have gentle slopes towards the south and south-west. Formed 
at the edges of water surfaces, they must originally have been 
level, and their present lack of horixontality is due to unequal 
uplift of the land. The region has been tilted towards the south- 
south-west. The different shore-lines are not strictly parallel, 
and their gradients vary from place to place, ranging from a few 
inches to three or four feel to the mile. 

Early History of the Lakes. 

The epoch of glacial lakes, or lakes partly bounded by ice, 
ended with the disappearance of the ice-field, and there remained 
only lakes of the modern type, wholly surrounded by land. 
These were formed one at a time, and the first to appear was in 
the Erie basin. It was much smaller than the modern lake, 
because the basin was then comparatively low at the north-east. 
Instead of reaching from the site of Buffalo to the site of Toledo, 
it extended only to a point opposite the present city of Erie, 
and it was but one-sixth as large ns the modem lake. Since 
that time the land has gradually risen at the nortli, canting the 
basin towards the south, and the lake has gradually encroached 
upon the lowlands of its valley. 

The next great lake to be released from the domination of the 
ice was proWdy Ontario, though the order f)f precedence is 
here not equally clear. Before the Ontario valley held a land- 
bound lake it was occupied by a gulf of the ocean. Owing to 
the different attitude of the land, the water surFacc of this gulf 
was not parallel to the present lake surface, but inclined at an 
angle. In the extreme north-east, in the vicinity of the 
Thousand Islands, the marine shores arc nearly 200 feet above 
the present water level, but they descend southward and west¬ 
ward, passing beneath the lake level near Oswego, anti towards 
the western end of the lake must be submerged several hundred 
feet. This condition was of short duration, and the rising land 
soon divided the waters, establishing Lake Ontario as an in¬ 
dependent water body. The same peculiarity of land attitude 
which made the original Erie a small lake served to limit the 
extent of Ontario, but the restriction was Ic.s.s in amount because 
of the steeper slopes of the Ontario basin. Here again the 
southward tilting of the land had the effect of lifting the point of 
outlet and enlarging the expanse of the lake. 

There is some reason to think that the upper lake.s, Huron, 
Michigan and Superior, were at first open to the sea, so as to 
constitute a gulf, but the evidence is not so full as could be 
desired. When the normal lacustrine condition was established 
they were at first a single lake instead of three, and the outlet, 
instead of being southward from Lake Huron, was north-eastward 
from Georgian bay, the outlet river following the valleys of the 
Mattawa and Ottawa to the St. Lawrence. The triple lake is 
known to us chiefly through the labours of Mr. F. 6. Taylor, 
who has made extensive studies of its shore-line. This line, 
called the Nipissing shore-line, is not wholly submerged, like 
the’old shores of lakes Erie and Ontario, but lies chiefly above 
the present water surfaces. It has been recognised at many 
points al^ut Lake Superior and the northern ^rts of lakes 
Hurem and Michigan, and measurements of its heicht show that 
its ^lane has a remarkably uniform dip, at 7 in^es per mile, 
in a eodiH-soiuh-west direction, or, mote exactly, S. 27® W. 
Th< southward tilting of the land, involving the uplift of the 
pmiH of outlet, increased the capacity of the basin and the 
voiuine of the lake, gradually carrying, the eoast-ltne southward 
in Lake Huron and Lake Michigan until finally it reached the 
low pass at Fort Huron, and the water overflowed vid the St. 
Clair and Detroit channels to Lake Erie. The outlet by way of 
the Ottawa was then abandoned, and a continuance of the 
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up)lift caused the water to slowly recede from its northern shores. 
This change after a time separated Lake Superior from the other 
lakes, bringing the St. Marys river into existence, and eventually 
the present condition was reached. 

These various changes are so intimately related to the history 
of the Niagara river that the Niagara time estimates, based on 
the eroMon of the gorge by the cataract, can be applied to them. 
Lake Erie has eiasted approximately as long as the Niagara 
river, and its age should probably be reckoned in tens of 
thousands or hundreds of thousands of years. Lake Ontario 
is much youncer. All that can be said of the beginning of 
Great Lake Nipissing is that it came long after (he beginning 
of Lake Erie, but the date of its ending, through the transfer 
of outlet from the Mattawa to the St, Clair, is more definitely 
known. That event is estimated by Taylor to have occurred 
between 50CXJ and 10,000 years ago. 

The lake history thus briefly sketched is characterised by a 
progressive change in the attitude of the land, the northern and 
north-eastern portions of tlie region becoming higher, so as to 
turn the waters more and more towards the south-west. The 
latest change, from Great Lake Ni pissing to Great Lakes 
Superior, Micliigan and Huron, involving an uplift at the north 
of more than 100 feet, has taken place within so short a period 
that we are naturally led to inquire whether it has yet ceased. 
Is it not proljable that the land is still rising at the north, and 


the lakes are still encroaching on their southern shores ? Dr. 
J. W. Spencer, who has been an active explorer of the shore¬ 
lines of the glacial lakes, and has given much study to related 
problems, is of opinion that the movements are not complete, 
and predictii that they will result in the restoration of the 
Chicago outlet of l-«akc Michigan and the drying of Niagara. 

Meamremmts of Chaut^es in the Shon-lines. 

The importance of testing this question by actual measure¬ 
ments was impressed upon me several years ago, and I 
endeavoured to secure the institution of an elaborate set of 
observations to that end. Failing in this, I undertook a less 
expensive investigation, which began with the examination of 
existing records of lake height as recorded by gauge readings, 
and was continued by the establishment of a number of gauge 
stations in 1896. 

If the volume of a lake were invariable, and if its water were 
. in perfect equilibrium under gravity, its surface would be con¬ 
stant and level, and any variation due to changes in the height 
of the land could be directly determined by observations on the 
P'.Mition of the water surface with reference to the land ; but 
these conditions arc never realised in the case of the Great 
l^kes, where the volume continually changes and the water 
is always in motion. The investigator therefore has to arratige 
his measurements so as to eliminate the effect of such changes* 

The various oscillations of the water, though differing widely 
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in amplitude, rate and cause, yet coexist, and they make the 
actual movement of the water surface highly complex. The 
complexity of movement seriously interferes with the use of the 
water plane as a datum level for the measurement of earth 
movements, and a system of observations for that purpose needs 
to be planned with much care. The main principles of such a 
system arc, however, simple, and may readily be stated. The 
most important is that the direct measurement of the heights of 
individual points should not be attempted, but comparison should 
always be made between two points, their relative height being 
measured by means of the water surface used as a levelling 
instrument. 

It will not be necessary to give here the details of ob-servation 
and computation, as they are fully set forth in a paper soon U> 
be printed by the U.S. Geological Survey, but the general scope 
ofme work may be briefly outlined. As the lilting shown by the 
geological data was towards the south-south-west, stations were, 
so far as possible, selected to test the question of motion in that 
direction. The most easterly pair were Sneketts Harbour and 
Cliarlotte, New York, connected by the water surface of Lake 
Ontario (Fig. 1). From observations by the U.S, I-ake Survey 
in 1874, it appeared that a bench mark on the old lighthouse in 
Charlotte was then t8‘53i feet above a certain point on the 
Masonic Temple in Sacketts Harbour. In 1896 the measure¬ 
ment was repealed, and the difference foiiml to be l8’470 feet, 
the point at Sacketts Harbour Imving gone up, 
as compared to the p<jinl at Charlotte, 0 061 
foot, or about three-fourths of an inch. Simi¬ 
larly it was found that between 1858 and 1895 
a point in Port Colborne, at the head of the 
Welland Canal, as compared to a point in Cleve¬ 
land, Ohio, ro.se 0-239 foot, or nearly three 
inches. Between 1876 and 1896 a ix>int at 
Port Austin, Michigan, on the shore of Lake 
Huron, as compared to a point in Milwaukee, 
on the shore of Lake Michigan, rose 0137 
foot, or one and onc-half inches ; and in the 
same period a ix>int in Kscanaba, at the north 
end of Lake Michigan, as compared to the same 
point in Milwaukee, rose 0-i6i foot, or about 
two inches. 

There is not one of these determinations that 
is free from doubt ; buildings and other struc¬ 
tures on which the benches were marked may 
have settled ; mistakes may have lieen made in 
the earlier levelling, when there was no thought 
i»fsubjecting the results to so delicate a test; 
and there are various other possible sources of 
error to which no checks can be applied. But 
the fact that all the measurements indicate 
tilling in the direction predicted by theory, 
inspires confidence in their verdict. 

The stations of the several pairs are at different 
distances apart, the directions of the lines con¬ 
necting them make various angles with the theoretical direction 
of tilting, and the time intervals .separating the measurements 
are different. To reduce the results to common terms, 1 have 
computed from each the rate of tilting it implies in the theoretical 
direction, S. 27 VV., and determined the change in relative 
height of the ends of a line 100 miles long during a century. 

Compared in thi.s way, the results are remarkably harmonious, 
the computed rales of tilting ranging only from 0-37 foot to 
0*46 foot per 100 miles j^r century; and in view of thb 
harmony it is not easv to avoid the conviction that the buildings 
are firm and stable, that the engineers ran their level lines wi3i 
accuracy, that all the various possible accidents were escaped, 
and that we have here a veritable record of the slow tilting of 
the broad lake-bearing plain. 

The computed mean rate of tilting, 0-42 foot per too miles 
l^r century, is not entitled to the same confidence os the fact of 
tilting. Its probable error, the mathematical measure of pre¬ 
cision derived from the discordance of the observational data, is 
rather large, being one-ninth of the whole quantity measured. 
Perhaps it would be safe to say that the general rate of tilting, 
which may or may not be uniform for the whole region, fills 
between 0*30 and o'5S foot. 

Future of ike Great Lakes, 

The geographical effects of the tilting are of scientific and 
economic importance. Evidently the height of lake water kt 
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a lake’s outlet is regutatecl by the discharge, and is not affected 
by slow changes in the attitude of the basin ; but at other points 
of the shore the water advances nr retreats as the basin is tipped. 
Consider, for example, Lake Superior. On the map (l*'ig- 0 a 
line has been drawn through the outlet at the head of St. Marys 
River in a direction at right angles to the direction of tilting. 
AU points on this line, called the is&hase of the outlet, are raised 
or lowered equally by the tilting, and are unchanged with refer¬ 
ence to one another. AU points south-west of it are lowered, 
the amount varying with their distances from the line, and all 
points to the north-east are raised. The water, always holding 
Its surface level, and always regulated in volume by the dis¬ 
charge at the outlet, retreats from the rising north-east coasts, 
and encroaches on the sinking south-west coasts. Assuming 
the rate of tilting to be 0*42 foot per 100 miles per century, the 
mean lake level is vising at Duluth 6 inches per century and 
falling at Heron Bay 5 inches. Where the isobasc intersects 
the north-western shore, which happens to be at the inter¬ 
national lioundary, there is no clmnge. 

I^ke Ontario lies altogether south-west of the isobase of its 
outlet, and the water is encroaching on all its shores. The 
estimated vertical rise at Hamilton is 6 inches per century. 
The whole coast of Lake Erie also is being sulmierged, the 
estimated rate at Toledo and Sandusky lieing 8 or 9 inchc.s per 
century. 

Theisotiase of the double Lake Huron-Michigan passcssouth- 
west of Lake Huron and crosses I,Ake Michigan. AUcoastsnf 
Lake Huron arc therefore risin|{ as compared to the outlet, and 
the consequent apparent lowering of the mean water surface is 
estimated at 6 inches per century for Mackinac, and at 10 inches 
for the mouth of the Ercnch river on Georgian Bay. In J^kc 
Michigan the line of no change passes near Manistee, Michigan. 
At Escanaba the estimated fall of the water is 4 inches j)cr 
century ; at Milwaukee the estimated rise is 5 or 6 inches, and 
at Chicago lietween 9 and 10 inche.s. 

These slow changes of mean water level are concealed from 
ordinary observation by the more rapid and impres.sive 
changes due to variations of volume, but they are worthy of 
consideration in the planning of engineering works of n per¬ 
manent character, amt there is at least one place where their 
influence is of moment to a large community. The city of 
Chicago is built on a smooth plain little above the high-water 
level of LakjS Michigan. Every decade the mean level of the 
water is an inch higher, and the margin of safety is so narrow 
that inches are valuable. Already the older part of the city has 
lifted itself several feel to .secure better drainage, and the time 
will surely come when other measures of protection arc impera¬ 
tively demanded. 

Looking to the more distant future, we may estimate the dale 
at which the geographical revolution, prophesied by Spencer, 
will occur. Near Chicago, as already mentioned, is an old 
channel made by the outlet of a glacial lake. The bed of the 
channel at the summit of the pass is about 8 feet above the 
mean level of Lake Michigan and 5 feet above the highest level. 
In 500or 600 years (assuming the estimated rate of tilting) high 
stages of the lake will reach the pass, and the artiBcial discharge 
by canal will be supplemented by an intermittent natural dis¬ 
charge. In 1000 years the discharge will occur at ordinary lake 
stages, and after 1500 years it will be continuous. In about 
2000 years the discharge from Lake Michigan-Huron-Erie, 
which will then have substantially the same level, will be equally 
divided between the western outlet at Chicago and the eastern 
at Buffalo. In 2500 years the Niagara river will have become 
an intermittent stream, and in 3CX)0 years all its water will have 
been diverted to the Chicago outlet, the Illinois river, the 
Mississippi river, and the Gulf of Mexico* 


FORESTS AND RAINFALL} 

^ AN it be |K)«sible that the cutting away of forests affects the 
amount of precipitation in any locality? To many, no 
doubt, this question will seem easy of answer j but we find the 
results of study by no means rcMSuring, and recent investigations 
have led to almost diametricallv opposite conclusions, depending, 
somewhat at least^ upon the Kdtng of the writer* When we 
reflect chat our ram storms are of very wide extent, oftentimes 
over JObO miles in diameter, and may take their origin and 

t A^paper^y {^rof* H. A- Hosaili, prsnantwl at the annual moating of tba 
^^eriun Fqrettry AMOCtarion at Nashville, Tenn., SeptamUr ua, 
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bring their moisture from distances of rocx> miles or more, the 
thought that man, by his puny efforts, may change their action, 
or modify it in any manner, seems ridiculous in the extreme. 

It has been well established that forests have a most important 
bearing upon the conservation of rainfall ; that the forest floor 
permits a seepage of water to the source of springs, and thus 
maintains their steady flow ; that they hold back the precipita¬ 
tion that falls, especially in the form of snow, thus preventing or 
ameliorating the effects of dangerous freshets. There is not the 
slightest doubt of their great importance to the welfare of man, 
but all these facts do not affect the question of their influence 
upon precipitation. The following paper is prepared from the 
standpoint of a meteorologist, and is an attempt to present facts. 

Tvfrf HiUorkal Aixummt^ 

Formerly the historical argument was a favourite one. I 
quote one of these : “ It is a familiar fact that there are many 
regions in Asia and southern Europe, once exceedingly fertile 
and densely populated, that are now utterly sterile and desolate. 
The country bordering on the Euphrates and portions of Turkey, 
Greece, Egypt, Italy and Spain arc now incapable of cultiva¬ 
tion from lacK of rain due to deforeslalion.” The most fertile 
of all provinces in Rucharia was that t)f Sogd. Malte llrun said, 
in 1826, “ For eight days we may travel and not Vie out of one 
delicious garden In 1876 another writer says of this same 
region : “ Within thirty years this was one of the most fertile 
spots of central Asia, a country which, when well wooded and 
watered, was a terrestrial paradise. But within the last twenty- 
five years a mania of clearing has seized upon the people, anti 
all the great forests have been cut away, and the little that 
remained was ravaged by fire during a civil war. The cotr- 
sequences followed quickly, and this country has been trans¬ 
formed into a kind of arid desci l. The water-cour>e.s are dried 
up and the irrigating canals are empty,” It has also been said 
that in the older settled portions of New England and the 
Middle States there are arid hills and worri-out fields, due to the 
falling off of prcci]utaiion from the cutting away of the forest 
growth. Such quotations and statements might be made to fill- 
a large volume. Without more precise data as to rainfali it 
would be hazardous to conclude that we have here a cose of 
cause and effect. It is certain that the fertility of these regions 
in ancient times was due to stupendous irrigating devices and 
canals, and when these were neglected, through wars and other 
untoward circumstances, the fertility necessarily ceased. It is 
certain that there are ruins of enormous irrigating ditches and 
canals in Babylonia, where history indicates that there was once 
a teeming population and great fertility, hut where now only a 
sandy desert greets the eye. 

Cottstafti)f of KainfalL 

It has been said that where our densest forests are found there 
we have the greatest precipitation, 'rhere is no way whereby 
we can see that such forests would have started unless favoured 
by rainfall, so that the presence of the forest rather indicated 
the earlier occurrence of practically the same rainfall as at 
present. Meteorologists arc agreed that there has been 
practically no change in the climate o| ihe world since the 
earliest mention ot such climates. riants found in mummy 
cases in Egypt that were plucked thou.saiids of years ago show 
the sariie sue as those now found in that land. The “ early atid ■ 
the laller rains*’ are experienced in l'ale.stinc to-day just as they 
were four thousand years ago. Jordan “ overflows all its banks*’ 
to-day, in E'ebruary, precisely as it did in Joshua's day. When 
we come down to recent limes and to the recortls of rainfalll' 
measured in New England for more than one hundred years, or, 
at least, before and since the forests were cut, we find a con¬ 
stancy in the rainfall which shows its entire independence of 
man’s efforts* Here it shimld be noted that totally barren lands 
of any extent, in New England for example, are to be found 
only in imagination. Even where the forest has lieen cut away 
mercilessly there springs up a growth of sprouts which covers 
the OTound, and answers almost the same purpose in causing 
rainfall (if there is any effect of that kind) as the forest. Even 
where land is entirely cleared 0/ a forest w^e have at times the 
green pasture, and at others still heavier crops which leave the 
grquna anything but a sandy waste. 

Rflinfa/i Measurements in Forests and Open Fields. 

But the strongest argument adduced in the past to show the 
Influence of forest on rainfall has existed in a comparison 
bei ween rain-gauge measures in the forest and the open field 
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Such records have been made for more tlian thirty years in 
France and Germany^ and surely we must have here, if any¬ 
where, a sufficient proof of a forest's influence. 

Admitting that we, have perfect instruments and careful 
observers^ there still remains a most serious doubt as to t|^e 
immediate environment of each gauge and as to the possibibfy 
of a direci' comparison. It is probable that no two gaug^ 
200O feet apart can be placed so as to catch the same amount 
rain, thctD^lgn to all appearances the ext>osure is faultless in each 
caM. 

Extreme caution is therefore needed in arriving at conclusions 
from comparisons between gauges in forests and in the open. 
.One. of the best of all researches in this line has been conduded 
at Nancy, in France. Within a distance of five or six miles 
there have been four stations established. At Nancy in the open, 
and at Belle-Fontaine in the forest ; and, ^00 feet higher 
vertically, Amance (open) and Cinq-Tranches (forest). At 
Nancy and Belle-Fontaine the observations extend over twenty- 
five years. A comparison of the records in groups of eight, ei^ht, 
and nine years was made, with the result that while the first eight 
years showed a very slight excess in the forest rainfall over that 
in the open field, in the last nine years (including 1894, last 
published) the open station showed a little more rain than th^ 
forest station. These observations were made with particular 
care, for the purpose of exactly determining the influence, and 
may be relied on if the environments of the gauges were com¬ 
parable, At Amance (0]wn) and Cinq-Tranch^es (forest) the 
observations have not been quite so regular, though there are 
twenty-five full years of records at these two stations, but not i 
the same years as at the other stations. Tlie comparison in this 
case makes the rainfall more than 20 per cent, greater in the 
forest than in the open. It should be borne in mind, however, 
that these two station.^ are on an eminence, and are not strictly 
comparable, and this result cannot vitiate that at the two other 
stations, which shows no eflect. 

In Germany we have a railtcr remarkable record of a slightly 
different character. J^intiel is a station on the Luneburg Heath, 
which began to be planted with trees in 1887, at the rate of 
1000 to 15CXD acres a year, and in a few years over 8cxx) acres 
were covered. In the midst of thi.s forest is the meteorologic 
station in an open field of some seventy-five acres. Before 
planting the forest, 97 per cent, of the surface was field, meadow, 
or heath, and afterwards 80 per cent, was forest and 20 per cent, 
was roads, open field, and heath. Around this station, pretty 
evenly distributed, and within fifty miles, there are thirteen 
rainfall stations wliich have been carefully established, and pre¬ 
sumably are comparable with the Lintzel station in the midst of 
the growing forest. There are no means of knowing whether 
any of these stations have been changed or not, but for our pur¬ 
pose we may consider the material homogeneou.s, and treat it 
accordingly. Records from 1882 to 1896 (fifteen years) arc 
available, Charts were prepared for each year showing the 
ratio between the Lintzel record and that at each station of the 
thirteen. The results 4 o not show that the afforestation has 
had any appreciable effect upon the precipitation ; in 1884 the 
ratio was lOI, while in 1893, nine years later, it was 96. It is 
probable, however, that no definite and unassailable result can 
ever be obtained either by the method adopted in France or this 
later one in Germany. The rainfall is so variable within a 
distance of even a mile or two ; and it is so difficult, if not im¬ 
possible, to obtain similar environments at all the stations, that 
no decisive result can be obtained. It will be readily seen that 
the multiplication of stations will do no good, and, above alt, 
that the observation of rainfall under trees in a forest is ab¬ 
solutely useless for any such discussion or study as this. 

Nted of Further Evidefu e. 

It seems probable that if two or three line.s of stations could 
be established a mile or two apart on four sides of an enormous 
forest, each line to have a dozen stations or so, about 3000 feCft 
apart, four of the stations to be outside of the forest^ and the 
others each in a large cleared space of at least two acres extent 
in the forest, something decisive might be obtained. It should 
be noted, however, that from the evidence already accumulated 
there would be very little to be gained by a further study of the 
question. It is ceKain that the effect, if there be one, is almost 
ioappreciaUe. The favouring conditions over the forest are 
balanced by those not favouring, and the integrated effect Is 
practically the same In the two cases. 

Prof. H, F. Blanford determined from a most careffil 

NO. 1470. VOL. 57] 


series of records, from which all known errors had been 
eliminated, that the forest had a tendency to give 2 per cent, 
more rain than contiguous open fields. That is, if an open place 
bad 50 inches of rain*in a year, a near-by forest would have only 
51 inches, which is practically inappreciable. 

It would be an interesting study to select all those wes in 
experiments in forest and near-by fields in which the wind was 
blowing either from the forest to the field, or vice zvrrd. It is 
evident that if there is any effect on rainfall by the fore.st, it 
would be vitiated, if not exactly reversed by such winds. 

There is a ctaSH of visual ol>servations which seem to show an 
effect upon rainfall by the forest. Probably many have seen 
heavy clouds passing over a plain, but which onl^ precipitated 
as they passed over a forest. Also in a hilly region it is a frequent 
phenomenon that ibg and low-lying cloud hover near a forest, 
and not over an open plain. One also notes very often, in 
pa|iKing into a forest on a damp day, that the trees drip moisture, 
possibly condensed from moisture evaporated from the damp 
earth underneath. Observations of this nature, however, cannot 
ordinarily be checked by instrumental means, but show in a 
general way tl^at the forest tends to conserve vapour and 
moisture which in the case of the open field would he diffused 
into the atmosphere. 


umvERSiry and educational 

INTELLIGENCE, 

Dh. G. H. Rendaix, the Principal of University College, 
Liverpool, has been appointed Head-Master of Charterhouse 
School. 

Sir John Gorst, in the course of an address at Bristol on 
Thursday last, is reported by the Times to have said that the pro¬ 
motion of technical education was confronted by two obstacles— 
the backward condition of elementary education and the want of 
organisation in the provision of secondary education. A good 
sound system of elementary education must be the groundwork for 
higher education, and he urged reform of the system which at 
present relieved children fri^m compulsory attendance when in¬ 
adequately eauipjwd. The improvement of the organisation of 
seconda^ scnools was really a matter for the people them¬ 
selves. There was nothing to prevent technical instruction com¬ 
mittees from becoming thoroughly representative and effective 
organisations, 

Thk most satisfactory point to us in the Report just issued by 
the Oxford University Extension Delegacy refers to the Ex¬ 
tension College at Reading. The college is doing excellent 
w'ork, more particularly in agriculture, and has amply justified 
its existence. New buildings are, however, imperatively needed, 
and in VesponbC to an appeal for 12,000/., 9,000/. has already 
been promised, and the new wing has been b^n. The build¬ 
ing seneme, planned four years ago, will be completed l^ next 
summer, ana H.R.H. the Prince of Wales has promised to 
perform the opening ceremony. The educational work of the 
college haa been attended with great success during the post 
year. With regard to the courses of lectures delivered under the 
auspices of the Delegacy during the year 1896-97, we notice 
that out of a total of 146 courses, only nineteen were on scientific 
subjects. 

In the course of a presidential address recently delivered 
before the Kansas Academy of Sciences, Prof. S, W. Williston 
severely criticised the system of education which makes language 
studies compulsory, and all, or nearly all, the sciences oplional. 
Many educatioriisiB will find themselves in agreement with the 
following opinions expressed by Prof, Williston :—** I claim 
broadly and emphatically that the natural sciences* any or all of 
them, are as valuable and as necessary as pure cultural studies as 
are the languages; that intelligent and successful study of them 
will do aa much, if not more, in making the student a broad 
man, a successful man, as will the study of Latih qr Greek. 
And (hey will do more in making him an honest man. Nowhere 
in all the brood field of knowledge will he learn better to think 
exactly than in the natural sciences. Nowhere will He ^ mows 
impressed with the importance of troth for trutVssaJke.; . . Were 
I, then, to say what tw universities and colleges ought to do, U 
would ot this: make all the ancient languse« requuomenii fiw 
admission optional, and demand as much prepamtioa in the 
physical ana biologipal seizes as in thO foreign hmgiiag^ 
The preparation in English should be «»ade fiir more ngomt 
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and thorough. Iti the coUefi^ bourse, if anything besides 
English is required, and 1 think there should be, 1 would have 
the natural science as necessary a part of the education as 
language and mathematics. I would not have it possible for a 
student to graduate from the college without having studied, and 
thoroughly studied, mathetnaCIcs as far as trigonometry, at least 
one foreign language, and at least one physical and one 
biological science. And 1 do not mean a few weeks of study in 
any of these branches, but exhaustive, catelht, Critical study. 
The methods of study in all these branches are diverse, and are 
absolutely essential for symmetrica] mind-building,'* 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, November 25.—** Further Note on the 
Transplantation and Growth of Mammalian Ova within a 
Uterine Foster-Mother.’* By Walter Heape,'M.A., Trinity 
College, Cambridge. 

In 1890 an experiment was recorded {/foy. Soc. Prcc.y vol. 
xlviii.), designed to show that it is possible to make use of the 
uterus of one variety of rabbit as a medium for the growth and 
complete foetal development of fertilised ova of another variety 
of rabbit. The expenmcnl was further undertaken in order to 
determine what effect, if any, a uterine foster-mother would 
have upon her foster-children, and whether or not the presence, 
during development, of foreign ova in the uterus of * mother 
would affect offspring of that mother present in the uterus at the 
same time. In this experiment, two fertilised ova obtained from 
an Angora doe rabbit which had been inseminated thirty-two 
hours previously by an Angora buck, were inserted into the 
fallopian tube of a Belgian Hare doe, which had been in¬ 
seminated three hours before by a buck of the same Vireed as 
herself; and in due course the Belgian Hare doc littered six 
young, four df which were Belgian Hares, while the other two 
were Angoras. This year experiments were made with Dutch 
and Belgian Hare rabbits, and the method adopted was the same 
as that described alxive, tlie result being that the Belgian Hare 
foster-mother gave birth to seven young, of which five were 
Belgian Hares and two were apparently Dutch. Both' these 
Dutch young were, howtwer, irregularly marked, and it ap¬ 
peared pos.sible,’after all, either (t ) that the Belgian Hare foster- 
mother had influenced the Dutch fertilised ova, or (2) that 
these two young were really a cross between Dutch and Belgian 
Hare. 

In order to test the first of these j>ossibilities, the same Dutch 
buck was put to a tried, thoroughbred Dutch doc, ami she pro¬ 
duced a Inter, every one of which was badly marked, thus 
showing that the bad marking of the foster-children can be 
justly attributed to their father’s influence. The second pos¬ 
sibility was more difficult to test. A cross between the Dutch 
buck and the Belgian Hare foster- mother was obviously possible, 
for when the foreign Dutch segmenting ova were introduced 
into the fallopian lube of the Belgian mrc foster-mother, they 
were still surrounded by spermatozoa from the Dutch buck, 
which were still alive, though failing in vigour. But the Belgian 
Hare doc had been inseminateda Belgian Hare buck just 
before the operation, and the spermatozoa from this buck would 
arrive at the end of the fallopian tube before ovulation took 
place ; it would be at least twenty-four hours younger than the 
foreign Dutch spermatozoa, and both more vtarous and in far 
greater numbers than the latter- The possibilities are distinctly 
in favour of the host of younger and more vigorous Belgian 
TXttre spermatozoa boating the older and less vigorous, 
foreign, Dutch spermatozoa in the struggle for the Belgian Hare 
ova; but, at the same time, it is poasibte that the latter won. 
The oaly way to test this at all seemed to be by crossing the 
Same D^tch buck with Belj^n Hare docik and comparingthc 
offspring of such crosses with thu young foster children. This 
was tlqnu* ^nd two Belgfau Hare doea each produced, in con- 
s^uc^, live young. Of these, three were Belgian hares 
tmSwIfed one was black and white, three were fawn 

CMT Wnitt! (the fawn Ifeing mfaed with a delicate bluish 

dun Shad^ three WWre thorottghbred Jlelgian Hares, The 
facW^s Muenee the introduction of white and in 

tit «nd dun oofae^. None of young, however at all 

(Rosily 

t Witi Ono of them died at an 


early age^ but the second lived, and is now mpretypically Dutch 
than it was when youDger ; it is Coloured and shapl^ Mmarkahly 
like the putqh doe from which the forei(^ fertilim ova were 
obtained., The remarkable likeness is in itself very ittrong 
evidence of origin of this young one, and when dt^dered 
ip conjanotfon with the results obtltlhed by crossing Dutch 
buck With B^gian Hare does, there can Itttfa dqbbt it 
derived from Dutch parents. This result,^ sumKjrted; by jne 
result obtained in 1890, is greatly id favom^of the contention, 
that it is possible to make use of a uterine foster-mother, dnd to 
do So without thereby influencing any of the young which are 
nourished by her. 

It is worthy of notice, if the above is true, that in case telegony 
be actually demonstrated, the characteristics of a primary hiisrand 
transmitted to the offspring got by a secondary husband, can only 
be so, transmitted through the ova of the mother. 

Mathematical Contributions to the Theory of Evplutiun. 
1 V< On the probable Errors of Frequency Constants and on 
the Influence of Random Selection on Variation and Corr :Ia- 
tlon.'* By Karl Pearson, F.R.S,, and L. N. G. Filon, 
University College, London. 

A brief indication of the nature of the contents of this paper 
is given on p. 210. 

December 9 —“On the Calculation of the Coefficient of 
Mutual Induction of a Circle and a Coaxial Helix, and of the 
Electromagnetic Force l)et ween a Helical Current and a Uniform 
Coaxial Circular Cylindrical Current Sheet.” By J. Viriamu 
Jjhes, F. R. S. 

Zoological Society, December 14.—lieut.-Colonel H, IL 
Godwin-Austen, F.K S., Vice-President, in the chair.—Mr, 
G. A. Boulenger, I'MLS., offered some further remarks upon 
the Siluroid P'ish, Vandellia cirrhosa ,—A communication was 
read from Dr. E. A. Gocldi, *‘On Lcpidcsiren paradoxa from 
the Amazons.” This memoir treated of the geographical dis¬ 
tribution of the Lepidosiren on the Amazons, and of its cxte|i9^t 
structure and dimensions, and gave an account of its habits iq a 
natural and captive state.—Mr. J. Graham Kerr gave an accdu'ot 
of his recent expedition, along with Mr. Budgclt, to the Chaco 
of Paraguay in quest of Lepidosirm : and made remarks o?i its 
luibits as there observed. Mr. Kerr also gave a general account 
of the early stages of its development, drawing special attention 
to the presence in the larva of external gills and a sucker similar 
to those of the Amphibia.—A communication was read from Dr. 
A. (L Butler, containing a list of thirty-three species of butter¬ 
flies obtained by Mr. F. Gillett in Somaliland during the present 
year, and giving the dates of the capture of the specimens and 
their localities.--Mr. Oldfield Thomas read a paper entitled 
'■ On the Mammals obtained by Mr. A. Whyte in North Nyasa- 
land, and presented to the British Museum by Sir H. H. 
J(jbnston, K.C.B. ; being a fifth contribution (u the Afaititnalogy 
of Nyasafand.” This memoir contained notes on sixty-one, 
species of Mammals, lour of which were characterised os new» ^ 
viz. Mmroscetides byachyrhymhus fuah.ue^ Crociiiura 
Mymortx sou flat and Grapkiurns johintoni .—A communication 
was read from the Rev. O. Pickard Cambridge, P'. K.S., de¬ 
scribing a new genus and species of Acaridea {Kat&nin scoputi- 
fera) fiora Algeria.—A communtcjition by Mr. J. Stanley 
Gardiner* On some collections of corals of the family Podtto* 
poridm from the South-west I^acific Ocean,” was read by the 
author. Twenty s|x;cies of the genus Focillopora and one of the 
genua S$riatop<^ra were enunferated and remarked upon, five 
species of the former genus being described as new, viz. Pocillo* 
septcua^ P. ehfusata^ P, eoroHota^ P. rtigosa^ and 

Mr. W. E. de Win ton gave an account of a col¬ 
lection of Mammals from Morocco, made by Mr. E, Dodson on 
behalf of Mr. J. I. S. Whitaker. Twenty-one species W'ere 
enuinerate4 as represented in the collection, of which the follow- 
thg' ‘were described as new : Crccidura whitahri\ Mus perc- 
and Lepns af/anfu tts. 

Dublin. 

Rnyft] Dublin Society, November 17.—Dr, F. T. Trouton, 
F. R.S.,in thechair,—Dr. G. Johnstone Stflney, F. R.S., presented 
a^per upon atmospheres upon planets and satellites (seep. 207). 
—Mr. W. E. Wilson, F.R.S., read a paper upon the apparent 
cometary twture of the spiral nebula in Canes Venatlci. The 
paper was illustrated by^a remarkably fine photogrimh of the 
nepola taken in February 1897, by the author.—Ur. F. T, 
Tmton-readta paper upon the anangement of the crystals of 
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certain substoiMes .on solidification.— 1 ‘rof. A, C. ll^ddon pr& 
rented n the Actiniaria of Tr>rres 

account of i;nie Actiniaria is based mainly on ihe collections 
made by the author in 1888-9, s«pplcinent(*d by ^esferiptioM 
publiine^ by Mr. Saville-Kent in *^his works “TIVe Gr^iai 
^rrierlboicf of Australia ” arid “The Naiurallst in Au^traliiL" 
iMrdef tb rti^dbr the paper more cotiwlete, allusibns are ipad<l* 
in' w' to fflhert'whlch are not recorded from Torres Straits. ■ In 
a aecOTO pajjifer, Prof. H^<lon described a new species bf 
Actiniarift from Oceania— So/Aisi This was collecti^, 
by Prof. Sollas in the laj^oon at Funafuti, Flltce Group, W, 
„I^cific, in 1896.— The fotlowint objecfR were exhilHted at thhi' 
irneetini; *. The CoccoUths of Oumin Bay. by Mr. H. H, Dixod, 
knd Prof. J. Joly, F.K.S.—A collection of economic pldh^. 
products from the Gold Coast, by Prof. T, Johnson. 

St. Loins. " i 

Abidemy of Science, December 6.—Mr. Julius l{u^(|to 
exhibited specimens of a considerable number oi re|>tiles w} 
batrachians, mostly of southern origin, which had been coUeCtfj^' 
by him during the past sea.son, and were additions to the kno^n 
fauna of Missouri. Among the more interesting additions wAiC 
the cotton-mouth moccasin, the banded water snake, Ttotbrook*# 
water snake, the little brown snake, the IvOuUi.ana mud tui'tw^ 
the chestnut*backed salamander (first detected west of tjic 
Mississippi Kiver Iw Mr. Colton Russell), and the marbled 
salamander.—Mr. H. von Schrenk exhibited a series 6f 
specimens and drawings illustrating some of the injuries infilctbd 
on the trees of Si. Louis by the tornado of May 1896, showJiWL 
only the formation of double twig elongation and groim 
'-Hngs, but the exfoliation of the bark and the consequent dryli|g 
out of 50 per cent, or more of the wood through the trunk ftM 
^branches, in several species. 

Nttvv South Wales. ^ . 

Linnean Society, October 27,—Prof. |. T. Wilson, Pre^f 
in the chair.—Descriptions of new species of Australian 
jQojeoptcra, Part 4, by Arthur M. Lea. Thirty-four species, 
^|>rthcipany belonging to the CurcuHonida^ were described as new \ 
with critical notes and remarks on synonymy,—On the lizards 
of the Chillagoe district, North Queen.sland, by Dr. R. BrobtA. 
Twenty-three species were collected during a six months’ ij^i- 
dcnce at Muldiva, seventy miles west of Herberton, a disirictdn 
which during eight months of the year (April-December) a 
rule there is practically no rain. A species of Lygos&ma 
described a^new. — On a TrachypUrtu from New South Wales, 
by J. Dougjas Qgilby. In this paper the author gave a detailed 
description of a young exAmple washed ashore near NewcaMlc, 
and reviewed at length our present knowledge of the genus In 
the south-western Pacific.—Contributions to a more exact know¬ 
ledge of the geographical distribution of Australian BatrachiA, 
No. 5, by J. J. Fletcher. The present contribution is l>aj^l 
upqn thrf'iExamination of collections from Tasmania and Wpt 
, Australia. In the British Museum Catalogue (second edition) 
seven (? eight) species are attributed to Tasmania, and fourteen 
to We.st Australia. Three additional .species are now recorded 
for the former Colony, and six for the latter, including an un- 
described specie.s of Crinia l)eIonging to the group having the 
abdominal surface non-granulatc.—Mr. Froggatt exhibited a 
number of scale insects \Eriecoccus coriacem. Mask.), upoi^ a 
twig of Eucalyptus, among which had been placed a great 
number of the eggs of the scale eating moth Thalpoehares cocco’ 
pAajfa^ Meyr. The eggs are pale pink, circular, and beautifuyy 
ribbed. The scales were infested with the larvse of Cryp^o/trmns 
moHtrouzieri^ Mills., a useful small black ladybird beetle. Bout 
these enemies of Ermoccus are of great economic value, as tbe 
moth larvcc have now taken to eating the olive scale {JLecanmm 
Sign.), and the ladybird beetle is bred both in New Zeaiattd 
and America. Also living specimens of our largest white ant, 
Eahtermes lougiceps^ Froggatt, which were taken out of a % 
of fire-wood, and had already been m captivity for over imo 
months. 


DIARY OP SOCIETIES. 

MONDA K, jANUA«v 3, 

Society op Ckemicai. Industry, at 8.—Standard Meibodji of Tannloy 
Analyifis as adopted by the international Auodatlon of Leather Trades 
Chetoiets, with Remarks thereon : Prof. H. R. Procter and Dr. J. O. 
ParW^Eatractioh of Tanning Materials at various Temperatures : Dt- 
. j. 0. Parkar.—Neatsfoot Oil i J- H. Coate and R. /. Parry, 

Victoria Institute, at 4.30--^Anoie« Civiluadona; Rev. John TwSc- 
well. . 
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T\trssr>Ay, jAKVKttv 4- 

Royal Institution, at 3.—The Principles of the Electric Telegraph : 
Prof. Oliver Lodge, F.R.S. 

Royal Victoria Hall, at S.so.-^Coal: W. F. Kudler, 
WSJy^SSDAV, Januahy 5. 

Gkulooical Society, at 8.—On the Structure of the Davos Valley : A. 
Vaughan JenningM—Scctioni along the Lancashire, DerbyNhlre, and 
Ea«i Const Railway, between Lincoln and Ches-ierfield : C. Fox-Strang- 
ways. 

^ . TEURSDAV. January 6. 

Royal Institution, at 3.—The Principles of the Electric Telegraph : 
Prof, Oliver L^ge, F.R.S. 

FRIDA y, Januakv 7. 

Qmlogtsts’ AssociatioNj at 8.—A Ilrief Account of the Excureions in the 
Ural*,* down the Volga, in the Cnuca.sufl, &c , made in connection with 
the Interntional Geological Coiigresiv held in Russia, AugusGSeptember, 
1697 ; L. L. Belinfante. 

SATl/RDAV, January 8. 

Royal Institution, at 3.—The Principles of the Electric Telegraph ; 
Prof. Oliver IxiUgc, F.R S. 
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CAVLEV^S PAFERS^ . 

The Collected Mathematical Papers of Arthur Cayleyy 

Sc,D.y FMS. Vols. viii., ix. Pp. liv + S 70 i + ^22. 

(Cambridge: at the University Press, 1895, 1896.) 
HESE two volumes form the first of those published 
after Cayley*s death in 1895. tlie first thirty- 
eight sheets of VoL viii. were revised by the author, who 
added a note on one paper (No. 518); the duly of edit¬ 
ing the rest of the papers was entrusted to Prof. Forsyth, 
who has very faithfully carried out the plan and arrange¬ 
ments which, in the absence of definite instructions, he 
was able to infer from the previous volumes. 

Perhaps the reader’s first impression after surveying 
these 144 papers, mostly published in the years 1871-77, 
is that they are very miscellaneous, and that compara¬ 
tively few are of paramount importance. The fact is 
that Cayley is, as it were, brought into unfavourable 
comparison with himself; short notes on s^cialth'oblems 
of geometry and analysis, and solutions of Smiths Prize 
papers cannot rank with the immortal “ Memoirs on 
Quanlics,” or some of the earlier geometrical papers, 
such as th$t upon plane cubic curves^ But it is un¬ 
reasonable to expect an artist to prodti^eu an uninter¬ 
rupted succession of masterpieces ; and il is to be 
remembered that Cayley seldouti if ever, wfbte upon 
any subject without developing some mstrucUyc point 
or giving an example of hi^ own characteristic elegance. 

In trying to give some account of the more important 
of these memoirs it 4.will be convenient to take the 
geometry and the analysis separately. Not that the 
boundary line is very easy to fix : Cayley was never a 
geometricbui in the sense in which the word may be 
applied to Apollonius or Steiner. But some of the 
papers have an interest mainly geometrical, although 
the methods used are almost wholly algebraic ; and 
with them we will begin. 

Perhaps the most important are those which deal with 
transformation, correspondence, and the singularities of 
algebraical curves and‘surfaces. With these difficult 
theories Cayley dealt in a masterly way ; he avoided, as 
if by instinct, the many opportunities of mistake which 
present themselves in a method which is largely enumer- 
ative, and had the gift bf predicting general results 
from the consideration of specbl cases. 

Coming next to what may be called the metrical 
geometry of surfaces, which has devel^^d so greatly 
in tecent years, we have papers on curves of curvature, 
QB^ geodesics on quadrics, and on orthogonal surfaces. 
To this group may perhaps be added a paper on evolutes 
lind parallel curves, though this is rather meant to illus¬ 
trate 1^0 non-Euclidian geometry. ^ 

There are three monographs, on Miner’s surface, on 
the :%eotro<^$urface df an ellipsoid, and on the con- 
of the twenty-seven lines of a cubic surface, 
whfch are in various ways highly characteristic. As 
tOodels of analytical slciU they are admirable; and as 
^ the of the geometrical figures 

. But. it' is 
in ^ giving illus-, 


trative diagrams. There are, indeed, two figures in the 
pa^r bn the surface of centres ; but why, we ask, did 
Cayley not give a series of contour lines of the surface? 
or hgaini With still more reason, in the case of Steiner’s 
.surface? Then the paper on the twenty-seven lines of a 
cubic surface is so quaint in its topsy-turveydom as 
almost to .suggest Mr. W. S. Gilbert as joint author. 
Here we have a projecti^'e configuration which may be 
realised with the help of a bundle of sticks and without 
any measurement whatever. What Cayley did was to 
take a n\pdel by Dr. Wiener, measure approximately the 
co^dinates of a number of points upon it, thence find 
thf^approximate equations of the lines, and finally adjust 
tbfjihquations so as to satisfy the geometrical con4jh:ions ! 
Of'Course there is reason in this seeming pcrvdrsity: 
by,: the jit-ojective method it is not easy to get a con¬ 
venient arrangement of the sticks, whereas Cayley’.s 
■equations maice it possible to construct a string model 
on^accardboard frame without a tiresome series of pre- 
lin^nary experiments. 

'The poristic polygons of Poncelet appear to have had 
fopjCayley a perennial charm : we have here two papers 
sug|ested by l^oncelei’s results ; one “ On the porism of 
tho 4 n-and-ci ream scribed polygon, &c.,” which treats of the 
original problem, and the other On the problem of the 
in-dhd-circumscribed triangle,” which really deals with a 
rather different and more general theory. Cayley, like 
m<iby others, does not seem to have been aware (at least 
in ^^70 that the complete algebraical solution of the 
Poncelet problem was published In 1863 in a paper by 
Mou^ard, which formed part of the appendix to 
Poncelet's ** Applications d’Analyse k la G^omtHrie.” 
Not only is this so, but, as Halphcn pointed out, this 
paper contains the first fully satisfactory treatment of 
th!^ multiplication of the argument in elliptic functions. 

"Before passing on from the geometrical papers, atten- 
iia(0 .should be called to the very interesting series of 
neftes oft^ the mechanical description of curves. This is 
a ^promising field of research, and the results could 
hardly fail to be of interest, especially to those who like 
totsee the deductions of theory embodied in an actual 
geometrical figure. There is an testhetic satisfaction 
in Wis contemplation : and, moreover, a really correct 
figure often suggests geometrical truths that would 
otherwise be overlooked. 

Of the analytical papers the one which has been most 
appreciated in this country is, beyond question, the 
short paper “ On the theory of the singular solutions of 
di|[prential equations of the first order” (Afessengery 
(*873) pp. 6-12). Here Cayley's power of giving 
to. analysis a geometrical interpretation appears to the 
best advantage. If we have an algebraical relation 
f{x^y%p) «o in which p enters to the degree j, then 
tlli| associates with any point {Xy y) a series of s (real 
or itnaginary) directions corresponding to the different 
values of /: in other words, the differential equation 
reaMy Expresses that the plane of reference is .covered 
with od» tiny jr-rayed stars. The priipitive ir) - o 

g 4 v<fcfi a family of oo* curves each made up of 00* selected 
ray$, Now if we eliminate p from /{xy ^ o, 
dflMp ^ 0, we obtain a locus of points {Xy y) at each of 
witdeh (wa rays coincide in direction ; where this happens 
two consecutive curves <f> {x; yy c) o touch, or 
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two non-consecutive curves touch, or (.v, >') is a cusp or 
point of fielf-c0ntatt of one particular curve 
Thus we miiy have the envelope of the family of curves^ 
a tactloous^ or a locus of cusps or of points of self- 
cont^eu On the other hand if we eliminate c from 
<p(Xtyt o and dtpjdc ■» o, we g-et the locus of inter¬ 
section of consecutive curves (p ; this may include besides 
the envelope proper, a locus of nodes, of cusps, or of 
nkuUiple points of higher order (as, for instance, points 
of self-contact or triple points). The only outstanding 
difficulty is the degree of multiplicity in which the 
singular loci, distinct from the envelope, are involved in 
the two discriminants. . 

There are six papers on the transformation of elliptic 
functibns, the most important being No. 578. This 
contains an exposition of the Jacobian theory, Sohnke’s 
modular equations with additions, and a discussion of 
the singularities of some of the modular curves. It is 
remarkable that Cayley, like Kronecker, adhered firmly 
to Jacobian methods, and never seems to have workod 
with the Weierstrassian forms. Perhaps just now there 
^ i« a rather exaggerated tendency in the other direction, : 
as Prof. Klein has pointed out, both theories are self- 
con ai stent and form, in a sense, the first and second 
stages in a complete discussion of periodic functions. / 

There is not very much about invariants and cp- 
variants ; No. 525 is an interesting example of a qui^- 
ratic transformation, and the papers on “ trees,” although 
ostensibly intended for application to chemistry, were 
suggested by the invariant calculus. 

In arithmetic there is a table of reduced binary cubics 
with their Hessians, which is a development of AvndPs 
results. Cayley gives the composition tables for the 
Hessians. 

Volume ix. contains eleven papers dealing more or 
less with astronomy and dynamics ; and it may be worth 
whil^ to notice that this volume also contains a reprint 
of the British Association “Report on Mathematical 
Tables.” 

Many interesting special points suggest themselves to 
the reader: thus, to mention only three, very different 
in character, thei very simple and pretty proof of 
Vandermonde’s theorem (viii. p. 465) might very well 
find a place in an elementary tCxt-book of algebra; we 
are told (/VJ/V/., p, 188) how a theoretical error was 
, delected by a numerical .calculation ; and {idtii., p. 397) 
there is an unverified conjecture that every surface of 
negative deficiency may be derived by a rational trans¬ 
formation from a cone whose deficiency is equal to that 
of the surface with its sign changed. G. B. M. 

EXPERIMENTAL PHYSICS. 

Tht Outlifies of Physics. By Prof. £. L, Nichols. 

Pp. xi + 452- (London : Macmillan and Co„ Ltd*, 

1897.) 

Elementary Practical Physics. Vol. in. Parti- 

Piff^cal Acoustics. By C. L. Barnes. Pp. x + 214. 
/, (London : Macmillan and Co., Ltd., 1897.) 

HE first^ of these books, as the author explains in bis 
pre&d^ is an attempt to “outline a short coursdlp 
physics wiiich shall be a fair equivalent for the year of 
advanced mathematics now required lor entrance to 
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colleges ” ; and he proceeds to point out that if physics is> 
to possess much disciplinary value, U muet be taught by 
laboratory methods. Experimental work thus finds a 
prominent place in his book, which may, in fact, be 
roughly described as a series of experiments, mostly suit¬ 
able for repetition by young students, connected by short 
discussions of a theoretical character. 

With the author’s object we imagine that most teachers 
of physics will cordially sympathise. That experiment is 
the means whereby a knowledge of physics should be 
acquired by beginners, is as clear now-a-days as it is that 
the means itself is open to improvement—at any rate, in 
it.s early stages, Whether the author has made the most 
of his opportunity is, however, less certain. Much of his 
work is excellent: the experiments are, for the most part, 
well chosen and clearly described ; but after a careful 
perusal of his book, one’s prevailing impression is that he 
has attempted to include too much. 

A book of this kind is, of course, largely taken up with 
description of experimental procedure ; but the space is 
often further occupied with matter which might, in our 
opinion, be left until a later stage in the student’s career. 
Such questions as X-rays, tests for and theory of colour¬ 
blindness, interference and polarisation of light, are too 
large for more than the briefest notice, and might there¬ 
fore just as well have been omitted altogether; especially 
when,-to mention one instance out of many, curved mirrors 
are dismissed with a far too scanty discussion, and no 
special experimental illustrations at all It would, in our 
opinion, have been belter to develop further the experi¬ 
mental treatment of the simpler parts of physics at the 
expense of these more elaborate phenomena. It is only 
in places, however, that the work is affected by this fault ; 
and the same may be said of an occasional laxness of 
expression which will probably lead to mistakes on the 
part of young readers where it occurs. Taken as a 
whole, the book forms a useful addition to the elementary 
text-books on practical physics. 

We have noticed a few points that rather need altera¬ 
tion. In the figure of the apparatus for determining the 
heal of vapourisation of water (p. 172), the long tube 
connecting fiask and calorimeter should be provided with 
a trap for the steam condensed in it. The statement in 
italics on p. 213, that “ various bodies can be brought by 
friction {ix. by doing work upon them) into a condkipn 
such that they attract and are attracted,” is rather mis¬ 
leading. h is, of course, the work done in pulling the 
rubber and rubbed object apart which should be em¬ 
phasised. On p. 337, in the figure illustrating the motions 
of the air in sound waves, the arrows want altering ; on 
pp. 308 and 310, misprints of iron for ion, and ammonium 
for ammonia, respectively, occur; and on p. 99, in the 
last column the decimal point has gone astray. 

The general get-up of the book is, as one would ex¬ 
pect, excellent; and the diagrams, which are mostly by 
Mrs. Nichols, are Very clear and well executed. We may 
add Utat the work is almost wholly non-ipathcmat&L . 

The second of the two books natned at the head,0f;^ji8 
notice, forms the first part of voL til pf the ** l£lemenfory 
Practical series begtm in by iW. 

Stewart and 
I With' tlM 
I by laboratory 
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growing need qI a good practical and elementary course 
on sound. Tlie present work admirably supplies this 
need, and constitutes a worthy companion to the well- 
known volumes already published in the Stewart and Gee 
series^ The author is, moreover, thoroughly familiar 
with the experimental side of his subject; besides being 
clearly and concisely written, his work is thus rendered 
very interesting to read. 

Starting with chapters on the nature of sound and 
wave motion, he discusses in the following order the 
sonometer, resonance, determination of frequency, rods 
and plates, tuning forks, pipes, harmonic motion, reflec¬ 
tion and refraction of sound, velocity of sound, Ddppler's 
principle, musical scale, analysis of sounds, interference, 
beats, differential and summational tones, &c. The book 
ends with a useful list of workers in theoretical and 
experimental acoustics, with dates of birth and death. 

Sound is a subject which lends itself to pretty experi¬ 
ments, and there is no lack of such here. To choose 
one instance out of many, we may refer to £xpt. xc., in 
which the refraction of air waves in the Sondhauss 
experiment is imitated in water by making ripples pass 
over a shallow circular patch in a deeper sheet of water, 
and thus retarding them as (he air-waves are retarded 
by the COj. 

More might perhaps be made of the india-rubber cord 
as an illustration of the properties of stretched strings. 
By causing a metronome to beat at the same rate as a 
horizontally stretched cord, it is easy to obtain good 
quantitative results, while the slowness of the vibrations 
is a great help to unimaginative students in subsequently 
understanding the behaviour of stretched wires. 

There is a mistake in the diagram on p. 22, where, 
of the two quantities plotted, one should be replaced 
by its reciprocal if the result is to be a straight line. 
On p. 105 there is a 2 omitted from the equation for /. 

These are, however, trifling slips in a work for which 
teachers of physics cannot fail to be grateful to the 
author. A, P. C. 


AMERICAN GAME BIRDS. 

The Gfillinacems Game Birds of North America. By 
P. G, Elliot. 8vo, pp. xviii + 220, illustrated. 
(London: Suckling and Co., 1897.) 

HE author of this little volume is already so well 
known to naturalists from his splendid illustrated 
folio monographs of various groups of mammals and 
birds, that any work from his pen needs but little in the 
way of commendation. Among his monographs are two 
respectively devoted to the grouse and pheasants, and it 
is the American representatives of these groups that he 
now describes in a less elaborate form, and with the 
advantage of all the observations recorded since the pub¬ 
lication of his larger works. The present volume is 
indeed the companion to the author's “North American 
$hor|^Birds,” which has already been well received ; and 
since i large number of British sportsmen now visit the 
States^ the demand for the work ought to be considerable. 
Altbo^gh nut so good as some we have seen, the photo- 
jtiavdW with which the work is illustrated are for the 
;|]^ wf a foir of excellence, and afford every 
idehtt^Sdon of any specimen with which 
ilifo spdrfsmnti may thaet. 
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The work commences with a general dissertation on 
game birds and their affinities, written in such a popular, 
and at the same time such exact, style, that it should prove 
acceptable to readers of every class. Following this is a 
description of the habits and characteristics of the various 
North American representatives of the group, which, in¬ 
clusive of subspecies, total up to forty-four. A feature of 
the work is that the main portion of the text devoted to 
each form is headed solely by the papular name of the 
particular species or race ; the technical name and de¬ 
tailed description coming at the end of each section. In 
view of the general shuffling of scientific names now 
taking place in all classes of animals, their relegation 
to a subordinate position in a popular work is by no 
means inadvisable ; and those readers who so desire, 
can easily skip the technical portions altogether. 

Apart from these technical descriptions, the work is 
written in a bright and attractive manner, the habits of 
I the different species being noted in considerable detail, 
and their geographical distribution most carefully worked 
out. It will be a matter of satisfaction to many to learn 
that while certain kinds of game birds are dying out 
from the effects of persecution in the more settled 
districts, some others are gradually making their way 
to the wilder districts of the west, where they will meet 
with better chances of survival. 

As many of our readers are aware, with the exception 
of the grouse and ptarmigan, which have a circumpolar 
distribution, the game birds of North America are totally 
distinct from those of the Old World ; the pheasants, 
quails, and partridges of the latter being quite unknown 
in the former area, where their place is taken by the 
so-called American partridges. The author might have 
explained that this difference is doubtless due to the 
inability of either of these groups to withstand the cold 
of high northern latitudes which apparently prevailed at 
the time of a land bridge rdd Bering Strait. A parallel 
instance is afforded by the absence of hyienas and 
civets from America. 

As regards classification, the author departs con¬ 
siderably from the view usually adopted in Europe. 
Instead of restricting the TetraonuUv to the grouse and 
ptarmigan, he includes in that family the Old World 
Perdicina and the American OdoniophorimCy both of 
which are usually placed in the Phasianidie. Apart 
from all other considerations, the circumpolar distribu¬ 
tion of the grouse and ptarmigan renders it in the 
highest degree desirable that they should be kept as the 
sofo representatives of a family differing by its distribution 
from all the other groups of the order. 

A series of coloured papers illustrating the colour- 
terms employed in the text concludes this well-written 
and useful compendium of North American game birds. 

‘ R. L. 

OUR BOOK SHELF, 

UEclairage d PAdtyDne. Par G. Pellissier. Pp* 237. 

(Paris ; Carr^ et Naud, 1897.) 

In England the discovery of calcic carbide, and th^ 
ease with which acetylene may'be prepared it, has 
a^cted a large amount of attention ; but the literature 
of^^fae subject is practically restricted to a few papers 
road before various societies and to the returns of the 
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Patent Office^ Whereas in France the subject has been 
considered of sufficient importance to justify the com¬ 
pilation of settral fairly bulky works. 

Well illustrated and clearly written, M. Pellissier*a 
volume <m ^'tclairage k TAcdlyl^ne ” will be found 
both'useful and interesting to the large number of per¬ 
sons who are now taking a lively interest in the future 
of this new illuminant. 

The work opens with a chapter on the physical and 
chemical properties of acetylene, and a description of 
the methods by which it has been made since its dis¬ 
covery by Edmund Davy in 1836, a valuable portion of 
the chapter being devoted to the dangers attributed to 
its use under low pressures, a consideration of which 
leads to the conclusion that under these conditions 
no more dangerous than coal-gas. 

The question of electric furnaces is then discussed, 
and illustrations of the forms in use and proposed are 
given ; and this is naturally followed by a chapter 
on the carbide itself and the various data obtainable as 
to its cost, the results obtained by the Committee of 
iiivestigation apixiinied by the editor of the Frogrtssive 
w^^in America being largely quoted. Such discussions, 
however, are of but little use, as the cost of the carbide 
niust vary largely with the cost of the power needed 
to generate the electricity and the facilities for cheap 
carriage. 

It maybe taken as proved that under the conditions at 
present existing the carbide cannot be made at less th^n 
from 7A to 10/. per ton in France or in England ; whilst 
the selling price is entirely in the hands of the manu¬ 
facturer, and amounts to from 16/ to 20/. per ton. !n 
treating of the methods by which acetylene can be 
generated from the carbide and the generators used or 
suggested for that purpose, the author very conveniently 
divides the generators into three classes ; those in which 
acetylene is generated by allowing water to drip on 
carbide, those in which water is brought in contact with 
carbide by change of level, and finally, those in which 
the carbide is dropped into water. 

There is not the least doubt that the last is by far 
the best method to employ, as the gas evolved is far 
purer, and dangerous rise of temperature is avoided 
The question of portable lamps, acetylene in a lique^ 
fied and compressed condition, and its solution in acetone 
are all dealt with, and no attempt is made to gloss over 
the dangers incurred directly ordinary pressures are far 
exceeded. The last three chapters of this little work 
are devoted to the subject of the conditions existing in 
the acetylene flame, the forms of burners for its con¬ 
sumption, the relative price of acetylene as an illuminant, 
and practical directions for its use. 

The weakest part of this capital work is that in which 
the author, with true patriotism, attempts to prove the 
priority of M. Moissan in discovering the possibility of 
manufacturing calcic carbide in the electric furnace \ 
whilst facts show that the Canadian, Willson, had made 
crystalline calcic carbide in the electric furnace, and had 
privately sent specimens of it to scientific friends, several 
months before Moissan first mentioned its accidental 
formation. 

i Atl^ dft Himmelskunde auf Grundiaj^e der Ergebnissta 
der coelcstischen PhoiQgraphU, By A. v. Schweiger- 
Lerchenfeld. (Vienna: A. Harileben, 1897.) 

Herr von SCHWElOKR-LEKCHENFELn set himself no 

t$ 4 k when he undertook the work of selecting and 
ptilMtisBihg the material gathered together in this beauti- 
> atlas. A glance through the nrst few parts shows 
no pains have been spared, either in the selection; 
and reproduction of the photographs or in the text, tq 
, make; tbe volume, when completed, of most absorbing; 
idfiereat to any one who wishes to know something out* 
side this little earth of ours. 

KO. I47‘. VOL. 57J 


The aim of the compiler has been to fully illustrate 
by the best processes available, and to explain by ac¬ 
companying appropriate text, the wonders of the universe 
as they have been revealed to us by means of that most 
valuable aid to science—photography. Herr v, Lcr- 
chenfeld has been fortunate enough^ not only in obtain- 
taining the aid of must of the chief astronomers con¬ 
nected with observatories in which photography is 
employed, but in receiving valuable information from 
the most skilled instrument-makers of to-day. The 
result is that the atlas is full of beautiful reproductions 
of many of the finest photographs ever taken of celes¬ 
tial bodies, and the instrumental equipment of modern 
observatories is fully included. 

4 t would be impossible to enumerate the many and 
various subjects which are here dealt with, so it must 
suffice to give a brief summary of the more prominent 
features. It may, however, b^ first remarked that the 
atlas in a completed state will contain over 50 large 
plates and about 135 single reproductions, the text being 
accompanied by no less than 500 additional illustrations. 
Nearly one third of the latter is devoted to a description 
of the various astronomical instruments now at work in 
the chief observatories of the world. This section is of 
great interest, and will be found useful, as a great amount 
of information is here brought together. The fine re¬ 
productions of the best lunar landscapes will be found 
invaluable to selenograpliers, as particumr care has been 
bestowed on these to render them accurate. Stellar 
photography is richly and beautifully illustrated, and one 
really revels among the best illustrations that have yet 
been brought together in one volume. The plates illus¬ 
trate the results of employing lenses varying from one 
to thirty-six inches, with periods of exposures varying 
from minutes to several hours. 

Cometary, solar, spectroscopic and planetary photo¬ 
graphy all fall within the compiler's reach, so that a 
reader's desire for a good astronomical picture book is 
here fully satisfied. 

In conclusion we may say that this atlas is well worth 
obtaining, if only for the illustrations themselves, and it 
will be found serviceable not only in observatories, but in 
schools and teaching centres, W. J. S, L. 

Kn^ledge. Vol. xx. January to December 1897. Pp. 

xii + 304. (London : Knowledge Office.) 

This well-known popular magazine of science is as good 
to-day as ever it was. The illustrations, especially the 
full-page plates, are excellent, and the articles cover a 
variety of scientific subjects. Special characteristics of 
the volume are a series of articles on the science of the 
Queen’s Reign, and the prominence given to ornitho¬ 
logical notes. 


LETTERS^ TO THE EDITOR 
\The Edttoe does not hold himself responsible fir opinioms ex¬ 
pressed ^ eorrespondents. Neither eon he undertake 
to return, or to correspond with the writers of rejected 
manuseripts intended for this or any other pert o/Natvke, 

No notice is taken of asu>nymom communH(monsJ\ 

Physiology and the Royal Institution. * 

A1.1. interested in physiology must notice with regret the 
retirement of the late FuUerian Professor of Physiology 
his appointment at the Royal Institution, after expiration df 
only one year's Lenuie* His resignation leaves a valuabtj and 
notable course of lectures incomf^te, to the di^ippoimmieht of 
many Whom they keenly Interested. His wl^rawal removes 
ill mid-oareer a ttach|Mr of recognised ability from a cl^ id 
which be Was devottiw bhnsttf with oonspicuotii auooma^ ‘ 
Matter for tegrel: this it seems cannoti'hdWever, be tak<n 
matterikHr surprise^ if I Wdge ri^ly in conheetihg , 

resignation a letter r^MWa^ last Jtdy M ^ 

tlmThlterum Professor 
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Stances attaching to the chair alrnoDt preclude pouibility to 
treat it« subject as a province of experimental science. Phyai- 
ology* inseparable ft'um chemistry and physics, could, one might 
have intagtned, at an Institution so famous for the character of 
its lectures oh those suMects, have been advantageously placed. 
That, from Prof. Waller's letter, is evidently the reverse of 
its present case at the Royal Institution. Not a workroom, 
even of the smallest siae, could he obtain for conduction or 
preparation of bis experiments. This must be a revelation to 
many who know the Institution as connected with the names of 
men. such as Davy and Faraday, who contributed by research 
to uhvsiology—who, in other words, considered the chemistry 
ana pnyaics of living material as well as that of dead to lie within 
the scope of study and inquiry supported by the Institution. 
It is true that the Fullerian chair of Chemist^ has proved 
fruitful in measure exceeding the productiveness of the Fullerian 
chair of Physiology, The latter has been declared comparatively 
sterile. This is regrettable; but its reason does not seem far to 
seek. Both chairs have been held by men of high distinction ; 
but the former has rested upon a lauoratory, while the latter— 
so far from resting upon a laboratory—“ docs not possess even 
one small room in wWh to keep Itself alive." Is this condition 
irremediable? I ask although by circumstance outside the 
Institution ; and ask %iniply as one interested in the welfare of 
physiological science, 'and as a unit of a public who esteem 
the Institution as a place of instruction for the educated masses 
of a great mty where at present such opportunities as the 
Institution offers are lamentably few. 

Liverpool, December 31, 1897. Ch. S. Shkrrington. 

A Mechanical Theory of the Divining Rod. 

The review in NaTURK (October 1897, up. 568, 569) of 
a publication relating to the “divining rod, recalls to my 
mind a purely mechanical theory of that rod, which was given 
me years ago by a friend. 

This theory has been repeatedly tested by me and shown to 
be correct in the presence of my classes. The process U ex¬ 
ceedingly simple.., Take any forked twig of a reasonably tough 
fibre in the clenched hands with the palms upward. The ends 
of the limbs forming the twig fork should enter the closed fists 
on the exterior side of each fist, on the two sides of the 
clenched hands furthest from each other. 

When a twig is grasped in this position it will remain 
slati(mavy if held loosely, or with only a moderately firm grasp ; 
but the moment the grasp is tightened, the pressure on the 
branches will force the end of the twig to bend downwards. 
The harder the grip the more it must curve. 

The curvature of the twig is mechanically caused by the 
pressure of the hands forcing the limbs to assume a bent and 
twisted position 3 or the force that causes the forked limb to 
turn downwards is furnished by muscles of the hands, and not 
from any other cause. 

The whole secret of the “divining rod” seems to reside in 
its position in the hands of the operator, and in his voluntarily 
or involuntarily increasing the closeness of his grasp on the two 
ends of the branches forming the fork. 

If the above conditions are fulfilled the twig will always bend 
downwards—water or no water, mineral or no mineral ; any 
one can be an operator, and any material can be used for the 
instrumentr provided the limbs forming the fork are sufficiently 
tough and flexible. 

It can be easily understood how an ignorant operator may de¬ 
ceive himself, and be perfectly honest in supposing that some 
oocuU force^ and not nis bands, causes the fork to curve 
downwards. M. E. Wadsworth. 

Michigan College of Mines, Houghton, 

Michigan, i^ 97 - 

Tubercle Bacillus «t a Low Temperature. 

A euliure of the tubercle Wallas a month old was 

filtered tWWigfi a sterilised Berkfeld filter; the filtrate was 
A#oerUdn«d tone sterile ; it was then sown with a trace of if. 

and iaenbated at a temperature varying lightly 
betweto i8^-ao* C, but never hkher than ao®. 

The baciUiya developed Avail, Ibut not so rapidly aa at the 
fie. 37*8" C. ; the growth had not the 

- 

V F. Reid/ 
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r/fE STORY OF GLOUCESTER. 

1979 cases of small-pox, 434 deaths; or a mortality of 31*9 
per cent, during a period of thiiiteen months. 

CsMi. Deaths. Feroeiitage 

moTUdity. 

Previously vaccinated ... 1211 I 30 9*8 

Onvaccinated . 768 314 40‘8 

1979 434 

UCH, in brief, is the story told by Dr. Sidney Coup¬ 
land in his Report to the Royal Commission on 
Vaccination on the outbreak of small-pox in the city of 
Gloucester in 1895-96. 

These figures, m all their baldness, convey a lesson 
such as no long garnished account can accentuate or 
emphasise ; but in Dr. Coupland’s Report a number of 
most interesting facts and statistics have been brought 
tog^her, which will form the basis of many future reports 
and arguments. 

One <A the most interesting points brought out, apart 
from the mortality, was the proportion of severe and 
mild cases in vaccinated and unvaccinated patients. Of 
those vaccinated in infancy, there suffered from— 

Per cent. 

Malignant small pox 2*4 of the whole of those attacked. 
Confluent „ 19*1 ,, ,, 

Coherent ,, 9'6 ,, ,, 

Discrete „ 387 ,, ,, 

Mild 40*0 „ „ 

When we come to those who are said to have been 
vaccinated, but of which there is no very strong evidence, 
we find :— 

1 Per cent. 

Malignant small-pox 17*5 of the whole of those attacked. 
Confluent ,, 52*5 ,, ,, 

Coherent ,, io‘0 ,, ,, 

Discrete ,, 125 „ ,, 

Mild ,, 7*5 M M 

Being a marked rise in malignant and a great fall in 
mild cases. 

Amongst the unvaccinated the proportion of severity 
of attacks at all ages was :— 

PftT wni. 

Malignant small-pox . 5^3 

Confluent „ 72’3 

Coherent ,, 10*3 

’Discrete ,, 87 

Mild „ 3-6 

Shpwing a very high percentage, indeed, of the severe 
type of case. 

'fhese figures are given in full because they afford 
evidence, quite apart from the mortality, of the enormous 
influence that vaccination exerts on the course of an 
attack of small-pox. 

The Gloucester epidemic appears to have differed from 
almost every other recent outbreak of small-pox in the 
fact that its incidence was especially heavy on infants 
and young children. Below one year the proportion of 
deaths was no fewer than 14 per cent. Of the whole, 
whilst at ages from i to 10 years it was exceedingly 
heEvy-^50‘4 per cent. This, of course, was accompanied 
by a corresponding diminution in the proportion of 
deaths at later years ; and from 10 to 30 years the pro¬ 
portion had fallen to 12*6 per cent., though from 30 
ycE^ and upwards (the effect of early vaccination having 
worn off to some extent) it had again risen to 227. 
When these figures are compared with the earlier out- 
br^ of i 8;^3-75 in Gloucester and with the Dewsbury 
ana Leicester outbreaks, it is found that the proportion 
of lifiaths amongst children is exceptionally high. It 
waindticed, too, that the disease spread antongst these 
children with enormous rapidity, and that it occurred 
ath^^st them in an exceptionally severe type, both as 
rejji^da ^ proportion of malignant cases and the height 
of d^e mortality. 
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It is certainly not going beyond the facts of the case to within fourteen days of the onset of the disease. It will 
state that the above-mentioned characteristics of this thus be seen that only 4 percent, of those attacked At 
epidemic must in great nieasure be attributed to the large this age period had been vaccinated, although a much 
number of unvaccinated children who were in attendance larger proportion of vaccinated had been exposed to 
at school, and who were thus not only extremely suscep- infection. It is found that of those exposed to in- 
tible to the attacks of small-pox, but were in a position fection, in households invaded by small-pox, of the vac- 
to disseminate the disease, though in a milder form, cinated class 3386, and of the unvaccinated class 1475* 
amongst those who had been vaccinated. That is, the there were attacked with small-pox—of the vaccinated 
neglect to have the children vaccinated left them in a class 1028, or 30*3 percent.; whilst of the unvaccinated 
condition in which they would readily take sniall-pox class 689, or 4o’5 per cent., became infected, 
just at the time when their surroundings were of such a It has alrca^ been indicated that amongst the un¬ 
nature that everything was favourable to their taking the vaccinated at . Gloucester the type of the disease was 
disease from one another, and in turn passing it on to much more severe than in the vaccinated class. For 
those with whom they daily came in contact ; with the purposes of comparison it may be shown that in 
result, as Dr. Coupland points out, that one in twenty of Gloucester, where, as we have already seen, the number 
the whole population of Gloucester were struck down of unvaccinated children was very high—much higher 
with small-pox. Indeed, he goes so far as to say that, than in Dewsbury or Leicester—the type of the disease 
“ viewing the subject with as impartial a mind as I can, over all was much more severe than at either Dewsbury 
the conviction is forced upon me that Gloucester would or Leicester, and still more so than in many of the other 
not have suffered as it did had its child population been recent outbreaks. Taking the severe type as including 
vaccinated.” It was this want of vaccination, and the malignant and confluent cases, and the milder type as 
impossibility of maintaining effective isolation of the including coherent, discrete and mild vases, we find that in 
attacked, that allowed of the abnormally rapid spread Dewsbury 26'5 per cent of all attacks were of a more 
of the disease after jt has once obtained a firm hold in severe type, in Leicester 26*8 per cent., and in Gloucester 
the city. 43^1 per cent. ; whilst the mild type accounted for 27*5 

If there was one more important feature than the per cent, in Dewsbury, 35'5 in Leicester, and only 25*5 

rapidity of the outbreak, it was that the epidemic faded m Gloucester. 

away—for that is the only term that can be applied—so If we now take out Dr. Coupland’s figures as regards 
abruptly. Numerous explanations have been put for- attacks of small-pox affecting vaccinated and imvaccin- 
ward to account for this, out the only factor that appears ated patients, we find that in Dewsbury 64-3 per cent, of 
to have bad any real determining influence in bringing the whole number, with a mortality of 27 per cent., were 
about this abrupt cessation of the disease, was the vaccinated; in Leicester 55*8 per cent., with a mortality of 
universal adoption of re-vaccination after small-pox had i per cent.; in Gloucester 6r2 per cent., with a mortality 
already obtained its firm foothold in the city. of 9’8 per cent. These figures compare very favourably 

That Dr. Coupland is not going beyond his brief when with the cases of deaths in the unvaccinated class. There 
he holds that this high child mortality was due to the were 337 per cent, of the whole cases tljat had not been 
unvaccinated condition of many of the children, is evi- vaccinated in the Dewsbury Union, and amongst these 
dent from certain statistics which he gives conceriflng there was a fatality of 25 per cent. ; in Leicester 44*3 per 
3346 cases. Of these only 85, or 2’5 per cent., were in cent, of the cases were unvaccinated, with a death-rate of 
vaccinated children below the age of ten years; and 12 per cent; whilst in Gloucester 38*8 per cent, of the 
amongst these 85 cases there was only a single death. cases had not been vaccinated, and amongst these there 
These were all cases recorded in papers and repiorts was a death-rate of 40'8 per cent. It will thus be seen 
which had come directly under Dr. Coupland’s per- that the lowest death-rate in the unvaccinated class (12 
sonal observation during his investigations into the per cent, at Leicester) was considerably higher than the 
outbreaks of small-pox in Dewsbury, Manchester, highest death-rate in the vaccinated class (Gloucester, 
Oldham, Leeds, Halifax, Bradford and Leicester. 9*8 per cent). It must be borne in mind, of course, that 
In the Dewsbury, Leicester, and Gloucester outbreaks even in the worst vaccinated districts the proportion of 
the number of children that had not been vaccinated unvaccinated to vaccinated persons is very much lower 
was very high indeed. Now, taking Dewsbury, where than the proportion of vaccinated small-pox cases to 
the proportion, waiis lowest, the number of deaths to non-vaccinated cases, so that we not only have an enor- 
attacks was as one to nine; in Leicester, as one to mously greater mortality amongst those attacked, but the 
seventeen ; and in Gloucester—where the proportion of percentage of attacks is also considerably higher, 
unvaccinated was highest of all—the proportion of deaths Any one who goes carefully and with unbiassed 

to attacks was as one to four and a half, although the mind into the statistics collected by Dr. Coupland must 
attacks in Gloucester were nearly 2000 (1979), in inevitably come to the conclusion that, although the 
Leicester 357, and in Dewsbury J039. disease was spread in schools owing to the simultaneous 

Comparing these three outbreaks, and bearing in mind infection of school children from cases unrecognised by, 

the proportion of unvaccinated as above, we find that or unknown to, the authonties until the area of infection 
the proportion of the whole number attacked under ten had been considerably widened ; although after the 
years was in Dewsbury 217 per cent,, in Leicester 30*5 sudden outbreak of small-pox it became, firstj a difl^CuU 
percent., and in Gloucester 35*6 per cent. ; the fatality —and eventually an impossible—task to isolate the 
of this class in the three cases being Dewsbury 25 4 per patients attacked, and to treat even a small proiportion in 
cent., Leicester 137 per cent., and Gloucester 396 per hospital; and although insanitary surroundings and a 
cent. certain amount of overcrowding may have played some 

As affording evidence of the disproportionate in- part in spreading the disease, we must ultimaMn'^bhCk 
cidence of the disease upon young children, to which upon the neglect of a large number of parents to dee to 

reference has already been made, it may be stated the vaccination of their children for an adequate ex* 

that 706 of the whole number atiackcd, or 357 per planation of the extent of the epidemic and the rnpidky 

cent, were under ten years of age ; whilst of the of its extension. The utter futility of all ordinary 

434 fatal cases 280, or 64*5 per cent., occurred in measures recommended for the Umitation of the spread 
this age period. Of these 706 only 26 had been of smalUpox^ apart from vaccination, is only top /cwarty 
cinated before the epidemic broke out, whilst of the tV brought out ; 

maindet 80 were undergoing vaccination when attacktwS Hospital BCConinK>dation and isolation are 
witdi small-pox, the operation having been performed sUted upon» by those who do not ; id 
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as being sufficient to prevent any outbreak of small-pox Africa in two volumes by the same author, and voL i. of 
assuming serious epidemic proportions. Now, what did North America.^ The new issue is in many ways vastly 
Dr. Coupland find at Gloucester? That a few slight or superior to the old; the cramping influence of the 
mild cases in 1895 were followed by a severe epidemic foreign original has disappeared, the illustrations have 
extending from February to April 1896, in which not greatly improved, and, linked by the general title, each 
only was there an increase in the numbers attacked, but' of the volumes forms a separate and original work of 
there was also ^ undue proportion of cases of a severe distinct value. So good, indeed, has ** Stanford's Corn- 
type accompanied by a high rate of mortality. As pendium" become, that it may now be allowable to subject 
showing how in a community with a large proportion of one of its volumes to criticism of a more searching kind 
unvacemated children the disease may spread rapidly, than would have been justified formerly. Then any 
we have the fact that there was an “ almost simultaneous attempt to form ,a library of solid geographical works in 
invasion of many homes through children who were in- the English language was worthy of commendation ; 
fected whilst attending certain of the public elementary now it is possible to set up a higher standard, and it is 
schools.” As a result of this sudden outbreak it became reasonable to look for those excellencies of grasp and 

impossible ‘ to provide hospital accommodation, and, I arrangement which one naturally expects in, let us say, 

ultimately, all attempts at isolation, of even a modified j a German work of similar scope. 

form, had to be abandoned as utterly impracticable. As The morphological unity of the continent is one of the 
a result of the crowding of the hospitals, and of the re- ! fundamental facts of modern geography. The continent 
moval of the most severe cases to them, the hospital j is the natural unit which must be considered in its 

mortality was comparatively high, and the friends of the ! entirety, with parts subordinated to the whole, and with 

patients would soon not permit of the removal of these j functional activities of a distinctive kind. It is capable 
patients to hospitals ; this, of course, resulting in an 1 of subdivision, either naturally into regions or artificially 
utter break-down of the system of isolation. ; into countries, and of aggregation with other continents 

Dr. Coupland sums up in the following exceedingly to form the whole land-surface. The dominant lines of 
striking passages. He says There is no escape from ‘ the continent—its axial mountain systems—determine 
the conclusion that the heightened mortality 
and the severity of the epidemic were greatly 
due to so large a proportion of unvaccinated 
children being attiicked ; for (c/)the case mor¬ 
tality under ten years of age was 19'6 per 
cent., whilst amongst the vaccinated it was 
<>nly 3'9 per cent,, leaving a mortality 
amongst the un vaccinated of 41 percent. . . . 
ifi) The disparity is quite as marked when 
the type of the attack is contrasted, for of 
507 cases of se^^ere attacks [malignant, con¬ 
fluent, indeterminate] there actually occur 
only three amongst the vaccinated.” From 
these and other considerations it follows that 
in the Gloucester epidemic “the severity of 
the disease, its high mortality, and its pro¬ 
pagation were influenced and promoted by 
the unduly large proportion of unvaccinated 
children who were exposed to infection and 
who were infected.” 

To whatever figures or tables we turn, 
the effect of them is always the same. 

They tell the same story — vaccination 
pi'otects ; unvaccinated children are left susceptible ! the primitive slopes of the land, and the development of 
to the attacks of the disease, and they not only take “ the river systems, subject to the continuous workings of 
the disease more readily, but they take it in a more | secular uplift or depression and the accumulation of 
dangerous and fatal form* and, in most cases at i sediment. The resulting configuration modifies the 
any rate, are a source of greater danger to those with | climate as dependent on latitude, and leads to the 
whom they may come, directly or indirectly, in contact. ; formation of areas of moderate and of extreme temper- 
isolation, good hospital accommodation, and favourable ! ature, of high rainfall and of aridity. Climate reacts on 
sanitary conditions are useful in the treatment of small- vegetation, and vegetation and climate together influence 
ox in a vaccinated community ; but once let small-pox : the distribution of animals ; and all these varieties of 
nd its way into an unvaccinated community, the in- ; feature and function are framed in the continent. Thus 
efficiency of these “accessory” measures, when used alone, up to the appearance of man a geographical description 
are demonstrated with the most absolute clearness ; and must be based on the continent as a unit if it is to be 



if Glbucester has ope lesson more than another to teach, 
it is that Jenner, by his advocacy of vaccination, did 
mpre to limit the spread of smatl-pox than have all 
the sanUarians of the century. Smallpox undoubtedly 
does not come under the class of diseases that can be 
held in check by ordinary sanitary measures; these, 
no doubt, are contributory, but without vaccination they 
tm never be' depended upon as being fully effective. 

CANADIAN CEQCRAPHY. 

of “Stattfbrd*B Compendium” now in- 
^ apd the Pacific Islands in two 

vbluhciea' ^ authors, Asia in two volumes and 


; really simple and comprehensible. With the advent of 
j man complications arise, but the guiding influence of the 
; main features of continental relief and surface-covering 
j'is still to be traced. The deep inlets tempt the adven- 
j turous stranger to penetrate the continent, the easy water- 
! ways lure him into the interior, where products of forest 
! and plain supply an adequate inducement to remain or to 
j return. In time groups of people settle down in habitats 
' more or less distinctly defined by natural features— 
j different tribes frequent the river, the lake, the forest, the 
I plain* the mountain valley, the- indentca ocean shore. 

I ^ Cernmendium of Goograpby aftd Travel*' (new Uiue). 

By 6. E. Daweoii. VoU 1. Canada and NewIbuBdlaod. 
and Utustrauonc. (lAindofi; Edward Stanford, 1S97.) 
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Consequent pressure of population or change in the avail- j 
ability of resources sets up migratory movements along i 
natural lines dictated by land-form, water-flow, and soil- | 
covering ; conquest and delimitation ensue, and the I 
straight boundary lines of the map, which come last, are, | 
after all, natural relations to geographical facts associated | 
with the whole body of the earth itself and its rotation. 
The grouping of dwelling-places around certain centres 
leading to the origin of towns may also, as a rule, be 
explained by geographical considerations. 

Of the six continents which are usually recognised two 
stand out from the rest, distinguished by the simplicity of 
their great features and the clearness of the interdepen¬ 
dence of the various relationships. These are North and 
South America, either of which forms an ideal subject ; 
for a geographical monograph. ' 

We nave mentioned the superiority of the new issue of | 
“ Stanford’s Compendium ” over the old ; but there is one i 
point of distinct inferiority. The old issue retained some ! 
traces of the original design, giving it a certain unity; i 
the new is not so imuch a compendium as a series of j 


ing of the provinces of the Dominion. Unexpected 
comparisons and contrasts of the aptest kind with the 
course of history in other lands and other times con¬ 
tinually delight the reader’s mind and illuminate the 
story. But when from history the author enters geo¬ 
graphy the wheels seem to drop from his chariot, and 
he drives heavily. One could imagine that he wrote 
with effort, perhaps even with distaste. His comparisons 
lose point, and are sometimes inaccurate. Canada is not, 
as stated on p. 29, “ above all others the land of abund¬ 
ance of waters.’' Finland or Sweden would, we believe, 
correspond better- certainly as well—to the definition, 
If any great river is to be celebrated for the length of 
its tributaries it should surely be the Amazon, the Congo, 
the Mississippi, rather than the St. Lawrence (p. 34). 
As to climate, we dispute the suggestion that tobacco 
cannot be grown in England (p. 47), and we must re¬ 
member the success of Lord Bute’s wine-making from 
grapes grown in the open air at Cardiff. The treatment 
of climate is otherwise not fully satisfactory. White no 
attempt is made to deny that the Canadian winter is 



Fig. 2. Prairie, Manitoba. 


separate works. Dr. S. E. Dawson’s “ North America, 
Vol. i.,” is not, strictly speaking, the first part of a 
geographical description of North America. It is the 
description of the Dominion of Canada and Newfound¬ 
land, written not from the standpoint of a geographer, 
but from that of an imperialist firitish subject and patriotic 
Canadian, The author infuses warm colour into his 
narrative, which, gratifying as it must be to the senti¬ 
ments of the people of the British Empire, does not 
enhance the value of the work as a scientific treatise. 
Dr. S. E. Dawson is obviously not himself a geographer 
—his strength lies in his treatment of history. Having 
expressed our view as to what a geographical treatise on 
a continent should be, we need only add that “ North 
America, Vol. i,,” is written without regard to the guiding 
principles of geographical science. , 

We have seldotn, if ever, read more satisfying or mnre 
paceful renderings of history than tiie chapters of this 
book dealing with the discovery, exploration and occupy- 
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cold, the author seems more concerned to combat what 
he believes to be the average Englishman’s exaggerated 
ideas on the subject than to describe the actual con¬ 
ditions. With regard to the French of Quebec (p. 295), 
which some people seem to have called k patois^ the 
author observes : English is not spoken in the same way 
overall the United Kingdom, but no one speaks of a 
I Dublin or an Aberdeen patois^ or for that matter of a> 
London patois'^ We can assure biin that some people 
do speak of the dialect (a word as displeasing as 
of these parts, and many authors, with an eye to "popu¬ 
larity, delight to exaggerate rather than minimise snoh 
diflferences. The tunnel at Sarnia^ (^25 feet long (p. jox), 
cannot be termed ** one of the greatest in the worW,” 
unless the standard of greatness is put very tow^ .and tht 
number of great tunnels made very large. 

These are instances which do not seriously detr^t 
from the value df the book to the general f 

Canada is so great, and its natural resources are^ Oo "vOSt, 
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that comparisons of the kind would be quite unnecessary 
even if they were sound. A somewhat serious defect is 
the occasional imperfect revision, giving rise in the non> 
historical sections to repetition and to vague or even in¬ 
accurate phrases, such as the description o? a boundary as 
a “perpendicular line*’ (p. 453) when a meridian is meant. 
We note a few omissions : nothing appears to be said 
of the extreme danger of the Magdalen Islands, in the 
Gulf of St. Lawrence, to shipping ; of the devastation of 
the forests in many parts of the country by fire ; or of 
the high “ benches ” or river-tcrrnces of British Columbia, 
which to a geographer form, perhaps, the most striking 
feature of that wonderful province. 

We must, however, make it perfectly distinct that so far 
as the matter in this book is concerned the omissions are 
trifling, and the selection of facts most judicious. Or. S. 
K. Dawson handles themes regarding which a Canadian 
might justly be excused if he were to indulge in a little 
exaggeration ; and if the writer of this notice had never 
seen Canada, he would have supposed that there was 
some exaggeration here. But a journey from Quebec to 
Nanaimo, with visits to various points in the Kootenay 
and on the shores of the Great Lakes, has convinced the 
critic that in every estimate of natural wealth, and in every 
appreciation of the law-abiding enterprise of the Canadian 
people, the author has under-stated rather than over¬ 
stated the facts. If a passing tourist of no very imperial¬ 
istic tendencies felt the pride of a citizen of the British 
Empire rising within him with each mile of the magni¬ 
ficent railway which is the benefactor of every province 
in the Dominion, he cannot but be surprisea at the 
moderation of tone adopted by an heir of that fair 
heritage in writing an account of its actual and potential 
greatness. 

Yet the book is not planned in harmony with the 
principles of geography, and that, after all, is the aspect 
to which attention must be called in the pages of a 
scientific journal. The illustrations are good, and charac¬ 
teristic, as the specimens here reproduced show, and the 
maps very fair, although not so numerous or so well 
selected as we could wish. There are practically no 
physical map.s, for the sketch of the Archtean nucleus on 
p. 24 is a mere diagram, and the “ Meteorological Map” 
shows only mean annual isotherms, which give no clue 
to the climate, and rainfall areas, which are difficult to 
grasp as a whole. There is certainly no lack of carto¬ 
graphic material in Ottawa, as the beautiful physical 
maps in the “ Handbook of Canada,” issued in connec¬ 
tion with the recent meeting of the British Association, 
prove. Hugh Robert Mii.l. 


THOMAS JEFFER Y PARKER, F,R.S. 

T homas JEFFERY barker, whose death on 
November 7 last we chronicled on December 23, 
was the eldest son of the late William Kitchen Parker, 
F.R.S., the world-renowned comparative osteologist. He 
was born at 124 Tachbrook Street, London, S.W., on 
October 17,1850, and received his elementary education at 
Clarendon House School in the Kennington Road, under 
Dr. C. H. Pinches. In 1868 he entered the Roval 
School of Mines as a student, taking the Associateship 
in Geology in 1871, togetheor with the Edward Forbes 
medal and prize of books ^ for distinction in biology. 
Thus qoaltded, he became |for a short period science 
mastei^at Bramham College! Yorkshire ; but in 1872, on 
a special invitation by HuxI^, he returned to London to 
511 the oflSce of demonstrator under him at South Ken¬ 
sington, and that he held until his appointment in 1880 
to the chair of Biology in the University of Otago, 
During bis period of demonstratorship 
be also Md nffice of Lecturer in Biolc^y in Bedford 
COlim, Loitdon, an as examiner in Zoology 

afvd to the Uhivemity of Aberdeen and as an 
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assistant examiner in Physiology to the Science dnd Art 
Department. Parker w'as of a distinctly artistic tem¬ 
perament, fosthetic, musical, well-read, and possessed of 
marked literary ability, which asserted itself to a con¬ 
spicuous degree in his little book upon his father, 
published in 1893, an altogether ideal filial biography—a 
good work by a good man. He early cultivated the critical 
faculty, as a direct result of the study of Matthew Arnold, 
whose writings he knew by heart; and with the great 
power of application and strength of character which he 
displayed during active work, there can be little doubt 
that he would have succeeded in any of the higher walks 
of life. He would have made a mark in literature, and 
as a caricaturist draughtsman would have achieved 
renown ; and there is little doubt that his choice of 
biology for his life’s calling was largely due to the charm 
and influence of his father’s career and to his early 
association with Huxley, who knew him from childhood 
and became the object of his veneration. Both as a 
teacher and investigator Porker was untiring and tho¬ 
roughly trustworthy. Though easily roused to enthusiasm 
he rarely became excited, and his cool deliberation came 
welcomely to the aid of the troubled student, to whom 
if in earnest his attention knew no bounds. H is published 
papers exceed forty in number, and though mostly zoo¬ 
logical they embody important work and observations in 
botany. Parker was the first appointed of the little band 
of biological professors sent out from home in the *8o’s, 
who now fill the Australian and Novozelandian chairs, 
and his second paper published in New Zealand dealt 
Avilh a new species of Holothurian {CAtro^ofa Dune' 
diensis), as it vvere in anticipation of the later determina¬ 
tion by himself and his contemporaries at the Antipodes 
to devote their attention to the indigenous fauna, rather 
than to refinements in histology and the like which could 
be better studied at home. The work already achlevied 
by this body of investigators, with Parker at their head,, 
is now monuniental, and none of it more so than Parker’s 
monographs “On the Structure and Development of 
Apteryx” and “On the Cranial Osteology, Classification, 
and Phylogeny of the Dinornithida",” in themselves suffi¬ 
cient to have established his reputation. His lesser 
writings, although they deal with a wide range of subjects, 
show interesting signs of continuity of ideas, as for 
example in the association of his early observations on 
the etridulating organ of Palinurus, made in London 
in 1878, with those upon the structure of the head irv 
certain species of the genus (one of the most charming 
of hi« shorter papers), made on the voyage to New Zea¬ 
land, and upon the myology of P, Edwardsii, which, in 
co-oj^ration with his pupil Miss Josephine Gordon Rich 
(noWrMrs. W, A. Has well), he in 1893 contributed to the 
Madtoay Memorial volume. And the same may be said 
of his work on the blood-vascular system of the Plagio- 
stomi. Soon after his arrival at the Antipodes, Parker 
instituted a series of “ Studies in Biology for New Zealand 
Students,” and chiefly with the .aid of his pujpils, these 
have been continued, either in their original form or in 
that of theses for the higher degrees of the University 
of New Zealand, a ^ contributions to the publications of 
the Museum and Geological Survey Department of 
that colony. Botanical as well as zoological topics were 
thus taken in liand, the series, like that of a companion 
aet of “ Notes from the Otago University Museum,” 
whirii he from time to time contributed to the pages of 
Nature, containing important observations of general 
bioldgical interest. Of Parker’s books, it is sufficient to 
recall his “ Lessons in Elementary Biology,” now in its 
third edition and recently translated into German, un¬ 
doubtedly the most important and trustworthy work for 
the Elementary student which has appeared since Huxley 
and Martinis epoch-marking “Practical Instruction in 
Elementary Biology,” published in 1875. Parker’s book, 
in slmtp contrast to his previous “Zootomy,” which is 
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a severely didactic and somewhat uneven laboratory 
treatise, is a book for the study, beautifully balanced and 
poetic in idea. It has a charm peculiarly its own, and 
to ponder over it is to appreciate to the full the honest, 
loving, sympathetic temperament of its author, and the 
conviction which he was prone to express that in tbe 
progress of scientific education there lies the panacea for 
most human ills, mental and corporeal. Great though 
the merits of these books, Parker five years ago essayed 
a more formidable task, in the resolve to prepare in 
conjunction with his friend Prof. W. A. Has well, 
F.R.S., of the Sydney University, a general text-book of 
aoology. This work of 1400 pages, in two volumes, as 
recently announced in Nature, will be noteworthy for 
the large number and excellence of its original illustra¬ 
tions ; and from a passing knowledge of its conteents, 

1 am of opinion that it will do much towards relieving 
English text-book writers of the opprobrium begotten 
of a too frequent content with mere translation and 
continental methods. And when we consider that 
Parker w'as not spared to see this great work in cir¬ 
culation, it is heartrending to relate that, though ailing 
and weak, he had since arranged with his co-author and 
ublishers for the production of a shorter text-book to be 
ased upon it, and had prepared the preliminary pages 
of yet another elementary treatise to have been entitled 
Biology for Beginners,” while as a next subject of 
research he had begun to work out, in conjunction 
with Mr. J. P. Hill, Demonstrator of Biology in (he 
Sydney University, a series of Emeu chicks, including 
those collected by Prof. R. Semon during his expe¬ 
dition into the Australian Bush. The thoroughness 
of Parker's best work was its most distinctive character, 
and when tempted to generalise he always did so with 
extreme caution and consideration for others, fairly 
presenting all sides of an argument. As he remarked of 
himself with characteristic modesty, in a letter written 
in 1894 commenting upon his chances of securing a 
chair of Zoology at home then vacant, ‘‘ I don’t profess 
to be brilliant, but I am vain enough to think that I have 
the gift of exposition and can do a straightforward 
research so long as it does not involve anything ab^ut 
the inheritance of acquired characters.” Far-reaching 
generalisation and random rhetoric had no charm for 
him, nor was he tempted into over-ambition and haste 
so oft productive of slip-shod and ill-conditioned results. 
Asa writer and lecturer he was always logical, cautious, 
temperate, content could he but spread, extend, and help 
systematise our knowledge of observed facts, convinced 
that if this be 0onc properly their ultimate teachings 
become sclf-evidfcnt. His work is of that order which 
marks the growth of real knowledge and the consequent 
bettering of mankind; and the thought that there has 
thus early passed from the ranks one so good and earnest, 
so well fitted by nature lor the responsible task of training 
the young and susceptible^ fills us with sorrow. 

Parker matriculated at the London University in June | 
1868, and passed the Intermediate Science Examination 
in 1877 and the final B.Sc. in 1878, while the D.Sc. was 
but a matter of formal application absetttia xw 189a. 
He was in 1888 elected a Fellow of the Royal Society, 
and in 1880 an Associate of the Linnean Society of 
London, resigning the Associateship for .the Fellowship 
of the latter but a short time before his death. He was 
an active member of the New Zealand Institute, to which 
he communicated several papers, and he became in turn 
Secretary and President ot its Otago branch. Before 
these bodies elsewhere in New Zealand he deliver^ 
addresses which will linger in tbe memory of his heTitts 
and those who have read them. There may^be especially 
mentioned an address delivered before the Otago Univer¬ 
sity Debating Society on September 17, {892, upon “ fte 
weak point in our university system,” in reality 
eloquent appeal for post-graduate study. Proceeding 
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to classify an average assemblage of students into the 
able, the mediocre, and the stupid,” he remarked that 
“the only duty of members of the university towards 
the third class appeared to be that of imposing a 
sufficiently severe entrance examination to keep them 
from wasting their own time and their parents' money, in 
the vain attempt to train to purely intellectual pursuits an 
organism which nature intended to make its way by 
virtue of muscle and mother wit.” A more ingenious 
defence of an examination system could hardly be 
imagined. It is preceded by the shrewd remai^ that 
“the republic of science and letters is an aristocratic, not 
a democratic republic.” Parker was evidently of opinion 
that what the world terms breeding and feeding count 
for a great deal in the end, and the whole context of his 
address is apposite to the share he took in the work of 
organisation of the University of New Zealand, which led 
at least to a humanising of its syllabus in biology. And 
for any one desirous of a knowledge of Parker at his best in 
a popular function, a speech delivered on the occasion of 
the prize-giving at the Otago Boys High School on 
December 13, 1894, may be recommendc< 3 , as a perfect 
example of the kind of thing appropriate to such an 
occasion, so oft provocative of the mere “ airy nothing.” 
Parker was, further, a Corresponding Member of the 
Zoological Society of London and of the Linnean Society 
of New South Wales, a Member of the Imperial Society 
of Naturalists of Moscow, and we believe he was Pre¬ 
sident-elect of the Biological Section of the Australasian 
Association for the Advancement of Science for the 
present year. He was also a Fellow of the Royal 
Microscopical Society ; and, ever ready to help in a good 
work, he became one of the original assistant editors 
who, under the generous leadership of Frank Crisp, in 
1879 elevated the Society’s Journal to its present 
important status. 

The key-note of Parker’s life-work is his connection 
with Huxley, and in testimony to his devotion to his 
great chief (“ the General,” as he loved to call him) thei*e 
remains the delightful dedication of his “Lessons in 
Elementary Biology.” Parker entered Huxley's service 
as Demonstrator in Biology at South Kensington in 1872, 
immediately after the conclusion of the memorable course 
6f instruction there given, now historical as having 
masked the introduction of rational methods into the 
teaching of natural science. In the conduct of that course 
Huxley, as is well known, secured the aid of leading 
British biologists of tbe time. It was, however, reserved 
for Parker to fill the more important rdte of lieutenant in 
the development of the Huxleian system and to assist 
in canning it beyond the experimental stage. At the 
time of his appointment laboratory appliances were 
lacking, and a practical teaching museum based on the 
type-system was a desideratum. Under instructions to 
supply these needs, Parker in due course entered upon 
the task with a will, his only materiaU a free-hand and 
an early set of proofs of Huxley and Martin’s “ Elemen¬ 
tary Biology” (with the final revision of which he was 
largely entrusted, since the junior author was leaving for 
Baltimore), and in carrying the task to a successful issue 
he founded the first practical biological museum or 
teaching-collection on the now generally adopted 
type-system, the prototype of all thbse subsequently 
established at home and abroad^ in some cases even to 
the measurements of the furniture. The Huxleiafi 
method of laboratory instrpetion in the course of its 
development at headquarters has witnessed no change 
on the soological side at all comparable to the inveMton 
in tbe order of the work originaHy prescribed-—f.A ^e 
substitution of the anatomy of a vertebrate fur the 
microscopic exambatioA of a unicellular organism as 
the opening atudy, and this we owe entirely to Ptrimr. 
As one privik^ed attbe time to play a minor l #eU 
recall the determination in Fatmria mln^ that 
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was desirable, and in Huxley’s that it was not. Again 
and again did Parker appeal in vain, until at last, on the 
morning of October 3, 1878, he triumphed. Dyer and 
Vines were Parker’s more immediate associates in the 
early work of development of the Huxleian laboratory- 
system'; and among the persons who studied under him as 
it progressed now occupying prominent positions in the 
. biriog^al world, may be nanm F. E. Beddard, A. G. 
Bourne, G,. C. Crick, J. J. Fletcher, Patrick Geddes, 
Angelo Heilprin, C* H. Hurst, C. Lloyd-Morgan, Daniel 
Morris, R. D. Oldham, H. F. Osborn, W. B. Scott, T. : 
W. Shore, Oldfield Thomas, and H. Marshall Ward. , 
Parker’s first paper (** On the Stomach of the Fresh-Water 
Crayfish”) and hU first book Zootomy”) were alike a 
direct outcome of the undertalcing, and the scheme for 
his ** Lessons in Elementary Biology,” formulated while 
still he was in London, was similarly begotten of his ex¬ 
perience during its development, which oft formed the 
topic of conversation as he and 1 in the late ’70’s sat ! 
working side by side. Nor must it be forgotten that | 
Parker rendered Huxley commendable aid in the produc- j 
tion of his wonderful book on The Crayfish.” I venture i 
to think that in recognition of all this Parker has > 
established a claim to distinction in connection with the : 
educational work of his great master second to that of 
none other; and when it is remembered that the un¬ 
paralleled activity among botanists and zoologists during 
the last two decades has rendered it impossible for one 
man to efficiently teach the two subjects from a professorial 
chair, in the manner originally laid down under the Hux¬ 
leian dispensation, Parker’s name will occupy a unique 
position in the history of this, as that of tne only man 
prominently associated with its inception who taught 
both subjects to the end of his career. 

To the task of founding the Huxleian teaching- 
collection, moreover, is due Parker’s interest in the work 
of the preparator, which led to his being the first person 
to successuilly prepare and mount in a condition fit for 
prolonged display cartilaginous skeletons in a dry state. 
Under Parker’s curatorship the Otago University 
Museum advanced by leaps and bounds, and while to his 
reputation as a teacher and investigator he thus added 
distinction as a conservator and administrator in 
zoology, he attained also a reputation in botany both as 
a manipulator and discoverer. He came upon the 
botanical platform at the time when Alfred Bennett and 
Dyer were at work upon the English translation of the 
third edition of Sachs’s monumental “Lchrbuch der 
Botanik,” and when the methods of that great man, 
already introduced into Britain by Me Nab, were by these 
botanists and their associates becoming established. 
For Parker^ however, carrot-drill had little charm, while to 
his testhetic nature glycerine and gold-size were messy 
and distasteful. He was at the time repeating the work 
of Nicholas Kleincnberg on Hvdra^ busy with osmic acid 
and cocoa-butter, and the well-known results of his labours 
led him to apply the method to the treatment of plant 
tissues, with the result that through a short paper com¬ 
municated to the Royal Microscopical Society in March 
1879, he ranks as one of the first to apply the modem dry 
methods of hiicro-cbcmical technique to vegetable histo¬ 
logy. As a discoverer in botany he will remain memor¬ 
able for having first directed attention to the existence of 
sieve-tubes in the marine algte {Macroc^stis) in a short 
eommttnicition to the Tramactif^m of the New Zealand 
Itistjttite for 1881. 

Truly is his a great record, worthy his noble character 
and his aseomation with a HuNley 1 but while the world 
will cherish hie memory for that which he aebievedt those 
who knew him feel that by his death somethbg more 
than a liok with the historic past has gone, and that they 
haio hmt a tme friend^ a eiofale man, an example. In the 
iMlimMPatkier came home m nyisiU Soon after 
hla return his wife diedi imd this event probably helped 
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to bring on an illness which showed itself formidably 
about two years ago. Recurrent attacks of infiuenza, 
the last of which rendered him prostrate for three 
months, told severely upon his health and strength ; 
but despite all, following the example of his beloved 
father, he worked on whenever he could, patient under 
suffering and affiiction the like of which has killed 
many a man, beautiful in. his unselfishness and lack of 
ostentation, loving, and sympathetic. On October 26 last, 
he had recovered sufficiently to start on a journey of some 
forty miles to visit a friend at Shag Valley, in company 
with his eldest sister, who for several years had lovingly 
shared his anxieties and administered to the needs of his 
three boys. While half-way onwards he became so prostrate 
that a halt was necessary, his friends deeming it advisable 
to take him towards home again. He reached only as far 
as Warrington, where he became weaker and comatose, 
and passed peaceable away on Sunday, November 7, at one 
a.m. He was burled there two days later, in the presence 
of sorrowing friends, a few among the many by whom he 
was universally beloved. G. B. Howes. 

ATOTES. 

Few men of science appear in the list of New V'ear honours. 
The honour of Knighthood has been conferred upon Prof, 
(jcorge Brown, C.B., Consulting Veterinary Surgeon to the 
Ikxird of Agriculture ; Ernest Clarke, Secretary to the 
Royal Agricultural Society ; Dr. John Struihers, late President 
of the Royal College of Surgeons of Edinburgh ; and Di. John 
Hatty Tuke, President of the Royal College of Physicians M 
Edinburgh. Prof. Gardiner, Dean of the Faculty of Medicine, 
Glasgow University, has been promoted to be Knight Com¬ 
mander of the Order of the Bath (K.C.B.), and Prof. D'Arcy 
Thompson, British delegate at the recent Conference on the 
Bering Sea F'isheries, has been appointed u Companion of the 
same Order (C.B.), Mr. James Dredge, one of the editors o* 
has been made a Companion of the Order of St. 
Michael and St. George (C.M.G.), for services in connection 
with the Brussels Exhibition ; and Major R. H. Brown, of the 
Egyptian Irrigation Department, has been given the »ame 
honour. 

Mr. Aeexandkr Aiiassiz, as we learn from his recently issued 
report on ihe Museum of Comparative Zoology at Harvard 
College, U.S. A., for the past year, has planned to pa.ss the greater 
part of the present winter in studying the coral reefs of the P'iji 
I islands. He will be accompanied by I>r. Woodworth and Dr, 

! Mayer as assistants. The steamer YaraUa has been char- 
I tered in Sydney for the exj^edition. In addition to the usual 
j apparatus, for photographic purposes, for sounding and dredgingr 
i and for pelagic work, Prof. Agassiz takes with him a com- 
I plete diamond-drill outfit, and hopes to find a suitable locality 
j for; boring on the rim of one of the atolls of the Fijis. The 
j boring machinery will be in charge of an expert sent by the 
I Sullivan Machine Company, from whom the niachinery is 
obtained. The Directors of the Bache Fund have made a 
lafjjc grant towards the expenses of this boring experiment. 

Xhs Sydney meeting of the Australasian Association for the 
Advancement of Science operis to day, under the presidency of 
Prof. A. Liveraidge, F.R.S. A large numlwr of papers are 
do^ for reading before the various sections, and we hope to 
I giyie some account of them later. The evening lectures are by 
Wof. W. Baldwin Spencer, on “The, Centre of Australia”; 

James Hector, K.C. M.G., F.R.S., on ** Antarctica and the 
Is^nds of the Far South”; and Prof. K. Threlfall and Mr. 
J.:A. Bollock, on “ Electric Signalling without Wires.” 

regret to announce the death of Major-General Edward 
Mounier Boxer, F.R.S., for many years Superintendent of the 
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Royal Labonttocy at Wool^?ich. Oenaral Boxer viras elected a 
B'ellow of the Royal Society so long ago as 1S58. 

Tkb deatha are announced of Mr. Arthur Kammermann^ 
aatroiiomer at the Geneva Observatory; Dr. Eugen Zintgrafi^ 
African explorer; and Dr. Max Graf von Zeppelin» zoologist 
at Stuttgart. 

A LI KB of Pasteur, written by Prof, and Mrs. Percy Frank- 
tand, wilt very shortly be published by Messrs. Cassell and Co. 
The volume will form the latest addition to the Century Science 
Series. 

Prince Roland Bonaparte has been elected a Corre- 
apondant of the Lisbon Academy of Sciences and of tl^e 
l^logna Academy of Sciences. ^ 

The new number of the invaluable Minerva Jahrbuch der 
gehhrUn WeH has for the frontispiece a fine reproduction of a 
portrait of Dr. Nansen. 

The Parrs correspondent of the Timet stales that the statue 
of Jules Simon, to be executed by M. Fremiet, will probably be 
erected in the Place de la Madeleiney near which he lived, and 
will supersede the fountain now standing there. 

We learn from Sewut that a resolution has been introduced 
in the House of Representatives appropriating 20,000 dollars 
for the representation of the United States at the Intemational 
Fisheries Exposition to be held at Bergen, Norway, from Utaiy 
to September of next year. 

The British Institute of Public Health will be sty led t in 
future the Royal Institute of Public Health, and Her Majesty 
the Queen has accepted the office of patron, The Council of 
the Institute has conferred the Harben Gold Medal for i8p8 
xipon Lord Playfair, and has appointed Prof. W, K. Smith 
the Harben Lecturer for the year 1899. 

Invitations are Ijctng sent out for the forthcoming Inter¬ 
national Congress of Zoology. A Committee of Reception hwi' 
been formed in Cambridge, where the Congress will ineet on 
August 23, 1898. An International Congress of Physiologists 
will be held at the same time in Cambridge. It is proposed at 
a later date to distribute further information on the more 
ix>rtant subjects which will be brought forward for the considera¬ 
tion of the Congress. 

The personal estate of the late Mr. Alfred Nobel has been 
valued at 434,093/. , of which amount 216,901/. is in p:nglan(i. 
After a number of jwrsonal bequests have l«en made, Mr. 
Nobel’s will stipulates that the capital of the whole of the 
remaining realisable property is to form a fund, the interest from 
which is to be annually divided in five prizes to those who 
during the preceding year have done most for the benefit of 
humanity. The interest is to be divided into five equal parts» 
which are to be awarded in prizes as follows: (i) To him who 
within the department of natural, philosophy has made the most ■ 
important discovery or invention ; (2) to him who has made 
the most important discovery or improvement in chemistry j 
(3) to him who has made the most important discovery 
within the department of physiology or medicine; (4) to hiip 
who in literature has produced the most excellent work in ain 
idealistic direction ; and (5) to him who has worked most or 
best for the fraternisation of the nations and for the abolition or 
diminution of stinding armies, as also for the promotion and 
propagation of peace. The prises in physics and chemistry are 
to he awarded by the Swedish Academy of Sciences, for physio¬ 
logical or chemical work by the Carolinian Institution in Stock¬ 
holm, for literature by the Academy in Stockholm, and for the 
propagation of peace by a committee of five persons to hb 
elected by the Norwegian Parliament. The will continues 
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'*It b my express will that at the distribmfon of prixes no 
I regard is to be paid to any kind of nationality, so that the most 
worthy competitor may receive the prise whether he is a Scandi¬ 
navian or not, ** 

The Russian Institute of Experimental Medicine, at St. 
Petersburg, held its seventh annual meeting on December 20, 
1897. The Institute consists of six scientific sections and one 
practical section, and during the past yeat[ no less than 120 
persons look part in its regular work, which is carried on in the 
departments of biological chemistry, physiology, bacteriology*, 
pathological anatomy, general pathology, and epizootic 
disease.s. Sixty-five papers—some of them of high scientific 
I value—were published by the scientific staff of the Institute. 

I In addition to this, no less than 25,000 bottles of diphtheria 
serum, 800 bottles of anti-streptococcus serum, and 300 bottles 
of anti-staphylococcus serum were sent out from the Institute 
during 1897—making a total of 138,000 bottles of anti- 
diphtheria serum, and 15,000 bottles of malleine and tuber- 
cuHne that were distributed within the last three years. Of 
persons bitten by rabid animals, 277 were under treatment, the 
percentage of deaths having been only 07. The serum treat¬ 
ment of the bubonic plague, the prophylactic measures against 
it, and the preparation of anti* plague serum were the subject of 
special work during the year, and its results were summed up in 
a paper which was read at the annual meeting by Prof. A. A, 
Vladimiroff. 

The following are the arrangements for lectures during 
January at the Imperial Institute. These lectures will be open 
free to the public, without tickets, seats being reserved for Fellows 
of the Imperial Institute and persons introduced by them. 
Monday, January 10, ** Western Australia ; its growth and pos¬ 
sibilities,’* by Mr. H. C. Richards, M. P. ; Monday, January 17, 
“ South Africa, from the Cape to Ngamiland,” by Mr. H. A. 
Bryden ; Monday, January 24, New Brunswick—Past and 
Present,” by Mr. C. A. Duff-Miller ; Monday, January 31, 
•‘Through the Gold Fields of Alaska,to Bering Straits,” by 
Mr. Harry de Windt. 

At the recent annual meeting of the Paris Academy of 
Medicine (says the L<ime() a report was presented upon 
the prizes awarded in 1897. The Fmn9oi8 Joseph Audiffred 
prize, which consists of 24,000 francs to be awarded to him who 
shall liavc, in the opinion of the Academy, discovered a really 
curative or preventive remedy against tuberculosis, has not 
been awarded. The offer holds good for twenty-five years, 
starting from April 2, 1896. Another prize not awarded was 
the Chevillon prize of 1500 francs offered to the writer of the 
best work upon cancerous affections—but a consolation prize of 
500 francs was given to Dr. Livet for his work on the subject, 

Mr. John W. Barbour, writing from Bangor, Co. Down, 
Ireland, informs us that an albino lark—believed to be a sky¬ 
lark—was shot in that district on December 27, 1897, 

Mr, B. Woodd-Smith calls our attention to the following 
paragraph, which appeared in the Whitby Gautte of December 
17 A splendid meteoric display was witnessed in the eastern 
heavens on Sunday night tDeceinber la], shortly before eight 
o'clock. The meteors, which appeared of various colours, were 
of great brilliance, and illumined the sky with an effulj^iBfioe 
greatly surpassing that of the clear and almost full moonahihing 
at the time. About the time of the display, a sound like that Off 
thunder was heard.” Further information wl^ reference to these 
observations would be of interest. 

Dil R. F. ScHAt^F records, in the /rish 
discovery of some remans of the wild horse 
in Iteland. The remains consist of the occtphol part of 
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and the posterioi' part of anoUier. Both of these were forwarded 
to Dr. Sobarff* who decided that they evidently belonged to 
horses, but to specu&ens of very small dimemions—certainty 
not larger than an ass. The skulls were discovered, when 
making a drain in Major Moore's property near Naas (Co. 
Kildare)> resting on the gravel beneath the bog. The remains 
therefore probably belor^; to wild horses, which are known to 
have inhabited Ireland as contemporaries of the Irish Elk, 
Dr. Scharff points out that all the remains of the wild horse 
hitherto discovered in Ireland, viz. in Shandon Cave and many 
Pleistocene deposits, point to the fact that it was of small 
stature. 

An interesting glimpse of Huxley's home-life is given in the 
Century fay his son Mr. Leonard Huxley, and it 

reveals another aspect of his gentle and loving character. A/ter 
his retirement in 18S5, the extra leisure permitted his affection for 
children to have full play. Of one of his grandsons, Julian, he 
was very fond, and the following incident shows how he would 
give rein to his humour and wisdom to please a chiUl. Julian 
had been reading the ** Water Babies,” wherein fun is poked at 
his grandfather's name among the authorities upon water babies 
and water beasts of every description. The book is illustrated 
by a picture showing Huxley and Owen examining a bottled 
water baby under big magnifying glasses, so Julian thought he 
would consult his grandfather upon the matter. He therefore 
wrote : “ Dear Grandpatfer—Have you seen a water baby ? Did 
you put it in a bottle ? Did it wonder if it could get out ? Can 
I see it some day?” Julian’s interrogations arc worthy of a 
Huxley, and this is the reply they received : “ My dear Julian, 
I never could make sure about that water baby. I have seen 
babies in water and babies in battles ; but the baby in the water 
was not in a bottle, and the baby in the bottle was not in 
water/' Other stories are told to illustrate Huxley's sympathies 
with, and tenderness to, the little ones. As is well known, cats 
were great favourites with him. Like Mahommed who, rather 
than disturb his cat, cut off the sleeve of his robe on which it 
had gone to sleep, Huxley would not turn a cat out of his study 
chair, but would himself sit in a less comfortable seat and leave 
the cat in peace. At Eastbourne he gave most of his time to 
gardening, and all through the last years of his life the garden 
and the flowers were his greatest source of pleasure. 

We learn from the Annual Report of the Director of the 
Royal Alfred Observatory at Mauritius, for the year 1896, that 
a new series of publications has been commenced ; a separate 
volume, entitled Mauritius Magnetical and Meteorological 
Oliservations/' will contain the daily, monthly and annual values 
of the principal elements^ and will be substituted for the various 
tables which have hitherto appeared in the Mauritius Blue Book. 
The rainfall was 18*58 inches above the average for the last 
twenty-two years. After heavy floods in February (25 94 inches 
in four days), followed by excessive rain during a severe thunder¬ 
storm on May 7, severe droughts were experienced between 
September and December. An examination of the diurnal 
variation of rainfall for 1888-96 sht>ws a double oscillation, the 
maxima occurring at 4h. a.m. and jh. p.m., and the minima at 
loh. a.m. and 8h. p.m,, these hours corresponding nearly to the 
epochs of minimum and maximum barometric pressure. The 
mean temperature was nearly normal, being only below the 
average. As usual the logs of ships arriving at the island were 
copied, so £ar as tha observalLons related to the Indian Ocean. 
Phdtcgrhphs of the Sun were ahki taken dally, when the weather 
pexodtted, and these have been forwarded to the Solar Physics 
Committee. 

A aeries of records of the Hereford earthquake of 

XteomubM 1B96, as it affiseted ihe county of Hertford, if 
ooatirine^ io it paper by Mtv H, O. Foidham 
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Nat. Mitt* Sac. 7 >ww., vol. ix., 1897, ’’pp. 185-aoS). In hfS. 
summary of the observations, Mr, Fordham notes that the. 
earthquake wmt felt more or less distinctly over the arholc 
county, though it was naturally more marked on the west side 
than out the east. There is no clear diflference in Its recorded 
effects at places situated at different altitudes and on different 
rock-formations. While there is a general agreement as to the 
.swaying or rolling character of the movemenr, there is a conflict 
of evidence as to accompanying sound. In a large number of 
cases, a rumbling sound is recorded; but, on the other hand, 
some very competent observers speak positively as to the 
absence of noise. There is the usual diversity in the personal 
impressions with regard to the direction of the movement, with 
a balance of numbers, however, in favour of a movement 
along a west and east line. 

The lately issued sixteenth volume of the Bniitiin of the 
United States Fish Commission contains an excellent report 
on the Russian Fur Seal Islands, prepared by Mr. l.Feonhard 
Stejneger, of the U.S. National Museum, which should be 
studied by every one interested in the question. Mr. Stejneger, 
who has visited the Commander Islands twice—first in 1882-83 
in the |>aliny days of the fur seal industry, and again in 1895 
during its decline and fall, and who is a well-known expert on 
the subject, comes to the conclusion that the only measure.s 
likely to stop the ultimate destruction of the fur seals of these 
islamis is the ** total and absolute prohibition ” of pelagic 
sealing in the North Pacifle for at least six years, and, after that 
period, the total prohibition of pelagic sealing within a zone of 
150 miles from the islands, These measures would, no doubt, 
be effectual if they could he carried out, and would be much for 
(he benefit of the Russian Seal-skin Company, which holds 
the lease of the islands; but Mr. Stejneger does not explain 
how it is proposed to Slop seal-catching in the free and open 
ocean, nor whether the Russian Company, to which the benefit 
would accrue, is prepared to pay for it. 

Mr. J. Cosmo Melvii-i. has reprinted from the Jaumal of 
Conchology his presidential address upon the principles of 
nomenclature and their application to the genera of recent 
MolluBca. It contains an historical sketch of the subject as 
regards pre-Linneean authors which will be useful, if, as wc 
understand, nomenclature is to be one of the subjects for 
discussion at the meeting of the International 2 ^ooIogical 
Congress at Cambridge in August next. Mr. Melvill give* 
also a useful list of genera of marine Gastropod.? about the 
nanfes of which some differences of opinion have existed, and 
indicates those which he thinks ought to be adopted. 

It is well known to psychologists that some persons experience 
a sensation of colour in association with certain sounds, the 
colour seen being definite and invariable for the same sound. 
Dr. W. S. Colman describes a number of these cases of colour¬ 
hearing in the lancet (January 1). Cases of this kind usually 
fall into two groups. In the first there is a crude colour sensa- 
lion| often very beautiful, associated with certain sounds such 
as each qf the vowel sounds, musical notes, or particular musical 
instruments. The appearance is usually that of a transparent 
.colpqred film similar to a rainbow in front of the observer, but 
lio^ obscuring objects. In the second group there are colour 
sensations whenever letters or written words (symbols of sound) 
were spoken or thought of, so that when a word is uttered the 
subject visualises the letters, each having a distinctive tint. A 
study, of the subject leads Dr. Colman to (regard the phenomena 
aS associated sensations ” analogous to the cutaneous sensation 
of ^jSlriveriog in certain parts of the body, varying in different 
indMdiials/ which is experienced at the sight or thought of an 
acd^en^ 6r at the sound of the squeak of a slate-pencil. The 
tinhif eU^^ed are very definite and characteristic, each for its own 
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sound. They do not vary as time goes on. The colours are 
scarcely ever the same in two individuals. This is very cleaHy 
shown in two coloured diagrams which accompany Dr. Colmah's 
paper. The first diagram shows the lint excited by the spo^fcen 
vowel sounds in twenty one indivtdualsi while the second shews 
the tints of the colour sensations excited by the letters of the 
alphabet in seven individuals. Dr. Colman does not, however, 
give the Colour sensations excited by numl>ers. The writer has 
tested a boy at intervals within the past four years, and has found 
that each numeral is associated with a colour as follows i, 
black ; 2 t white ; 3, yellow ; 4, red ; 5, green ; 6, prey ; 7, 
mauve ; 8, light grey ; 9, brown ; o, black. These associated 
colours have remained the same throughout the period. 

A NKW monthly journal of mechanics and electricity for 
amateurs and students has just made its appearance under the 
title of T/ig Model Engine€i\ The periodical is intended par¬ 
ticularly for hmateurs who take up mechanical or electrical work 
as a hobby. 

The additions to the Zoological Society’s Gardens during the 
past week include a Sooty Manpabey [Cenoetbm fuliginosus) 
from West Africa, presented by Mrs. R. H. Padbury ; a Suri- 
cate {SHruata tetradarlyla) from South Africa, presented by 
Mrs. Soaraes; a Spectacled Bear {Ursus orHaUtSf^) from 
Colombia, a Spotted Cavy {Ctxlogotys paca) from South 
America, presented by Mr. William Crosley; three Brpwn 
Cflpuchfns (Cehiis faluellux), a Blue and Yellow Macaw {Am 
am)atina)^ a Red and Yellow Macaw {Ara ckhro/Ura) from 
South America, deposited ; a Naked-throated Bell-Bird {Chas- 
morhynchits mtdicollis) from Braiil, two Noisy Pittas {Pitta 
strepiians) from Australia, purchased. 


OUR ASTRONOAflCAL COLUMN, 

Winnecke’s Comet. —As announced in this column a fort¬ 
night ago, Winnecke’s periodic comet is shortly due at peri¬ 
helion, and therefore might be expected to be picked up at any 
time. Such has been the case, for J‘rof. Perrinc telegraphs 
from the Lick Observatory that it was found on January 1, 
being Only feebly visible. Its position then was R.A. 
I5h. 19m. 42'5s., I)ecl. - 3'' 58" 34" S. 


that obtained before. This, M. Janssen thinks, will be Btill 
further increased, for the more deeply the question i« studied 
the more one ascertains the complexity the elements which 
enter into it. For instance, of the radiations which strike the 
earth, it U those having wave-lengths of large and small periods 
that undergo the greatest absorption in the atmosphere ; those 
with a mean wave-length corresponding to the most luminous 
part of the spectrum are propagated with the least relative joes. 
As a result of this, if tne transmission of heat in a zenithal 
direction be deduced from observations made through a great 
thickness of the atmosphere, it will give a value much too nigh, 
and hence one much too small for the solar radiations outside 
the limits of our atmosphere, which value is the solar-conStant. 
Again, the presence of water vapour and dust particles, whether 
of snow or other matter, all give rise to disturbing effects 
which influence the results. To obtain precise indications of 
water vapour the spectroscope has been used, and for the dust 
particles and snow clouds M. Cornu's form of polariscope has 
Deen employed with success. 

From these results it can be seen that it is desirable the 
observations should be made with os little atmosphere inter¬ 
vening as possible ; that is, at high altitudes—in balloons even, 
if sufficiently precise instruments could be used in these regions 
of the atmosphere. Nevertheless, if stations such as that of 
Mont Blanc do not offer comparable altitudes with those which 
balloons can reach, in return they permit the use of instruments 
more delicate and precise, giving trustworthy result^. 

Photography ok Unseen Moving Celestial Bodies.— 
Quite recently Prof. Barnard showed in Astr. Nach.^ 34 S 3 i how 
it might be possible to photograph an ** unseen moving but 
known celestial body,*' as, for example, unseen comets, or the 
swarm of meteorites giving rise to the November shower. The 
method, it may be rememlxred, was to watch with a guiding tele- 
scot)c and keep .an adjacent star on cross wires moving in the 
correct position angle at the proper rate, the movement to be 
produced by an arrangement of watch-work. In Asiv, 

3467, Herr Josef Jan Fric, of Prague, gives an account of a 
somewhat similar method in which the photographic plate or 
object glass is moved in the requisite direction. The holder is 
driven by a fine screw, which derives its motion from the inter¬ 
mittent action of a ratchet wheel moved by a “ powel,” which 
in turn is actuated at will by an electro-magnet. The length of 
stroke can easily be altered so as to give any varying motion 
which may be^neccssary, but of course, in consequence of the 
discontinuity of the movement produced in this way, the change 
in the position of the plate must be so small as not to interfere 
with the perfectneiis of the image photographed. 


Ak rival, ok Eclipse Parties at Bombay.— Reuter’s 
correspondent at Bombay states that Mr. E. W, Maunder, Mr. 
C Thwaites, and the Rev. J. M. Bacon, with the parlies under 
their direction sent by the British Astronomical Association for 
the olwervation of the total solar eclipse on the 22nd inst., have 
arrived there- Tte different observing stations will be as fol¬ 
lows :--Mr. Afaunder and Mr, Thwaites will be stationed at 
Talni, on the (Jreat Indian Peninsula Railw^, between 
Amraoii and Nagpur; the Kev. J. M. Bacon at Baxar. The 
Astronomer Royal and Prof, H. H. Turner, forming one of the 
official partie.'* sent out by the joint committee of the Rdyal 
S(Kiery and the Royal Astronomical Society, will be stationed 
at Stthdol, between Katni and Bilaspur. The observing party 
from the (Government Observatory at Madras, under the direc¬ 
tion of Prof. Michie Smith, will be at Indapur. 

Mont Bi.ancOhservatorv.— The closing of the year brings 
to hand the reports from many observatories, and mA the least 
interesting is tnat by M- J* Janssen, in Comptes repidus No. 2 j^ 
** On the work done in 1897 at the Mont Blanc Observatory,” 

During 1897 the principal work has been the determination 
of the quantity of heat received by the earth from the sun, or 
the solar-constmt^ as it is called. 

The meteorological conditions have not been very favour^ 
able, and M. Janssen was compelled to direct observations aqd 
expeditions from Chamonix, only reaching there with difficulty, 
having seriously injured his left 1«^, which made an ascont ol 
Mont Blanc quite impossible for him. The observations were, 
therefore, made by M. Hansky—first at Br^vent, again at ttfti 
Grands Mttlets, apd finally at the summit of Mont Blanc^ |it 
the ohservatory- 

Frow these observations a soiar-comtani <A nearly 3^4 caloriis 
has bc«n deduced ; that is to say, a value nOUbly higher thin 
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Astronomical Ann cals. —Perhaps the most useful annuals 
for use, either in a well-established observatory or by amateurs, 
are ; the Companion to the Observatory the Annuaire Astro- 
piomique tl Meteorologiqm; and if these two could be compounded 
together, they would form a most desirable and complete com¬ 
pendium of astronomical data. The former confines itself chiefly 
to tabular matter giving data for finding the planets and their 
satellites with their respective phenomena, occultations, and 
eclipses. In addition to these, and perhaps the most important 
section, as it is not readily found elsewhere, is the cpherncris for 
physical observations of the sun, mean places, and maxima and 
minima of variable stars of all periods, and also the radiant 
points of the principal meteor showers of the year, 

The latter publication, by M. Camille Flammarion, is in its 
thirty-fourth year, and while treating of astronomical events in a 
popular way, it gives nuroerouB diagrams, and has many inter¬ 
esting features. The calendar, detailing observations to be mode 
for each day, has proved itself nio.Ht useful, as also have the 
charts of the positions of the planets^ 


PHOTOGRAPHIC MEASURSMENT OF 
HORSES AND OTHER ANIMALS. 


YT'ALUABLE horaes are habitually photq|^phed by profies- 
^ sionals and amateurs, and u^dful portraits of them 
appear in newspapers; notably in in^ the 

of the U.S.A., in Ze Sport liiustrl, ana in other ritrt^ar 
periodicals. 1 am informed that in shows of pedkM stock 
it is frequently r^qui^ed that the ptise-winners should be pl^o- 
graphtef, it being <A obvious importance that the appemikee 
of the progenitors of animals Should be known befc^ Mic¬ 
tions are made for pRitiiig. It seems, th^, chat IF 
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graphs of horses and other pedigree stock could be rendered 
available for strict scientidc studies in heredity) the material 
is copious, and as it would in time extend through many 
generations, should far exceed in value anything that is 
now procurable for those purposes. But all depends on 
that “if.'* The basis of science is exact measurement, for 
which the existing photographs ate unsuitable. My present 
object is to show that by paying strict regard to conditions of 
a simple kind, an ordinary photograph will be transformed 
from a mere picture into a record of real scientific value; so 
that if photographs should hereafter be habitually made of 
pedigree stock (not only of horses) under those conditions, and 
he anerwards published, a mass of material would quickly ac¬ 
cumulate, sufficient 10 advance the science of breeding far be¬ 
yond the point at which it now stands. Artistic photographs 



Fig. t . 


are not to be discouraged. Their object is to exhibit animals 
in their more attractive positions, as by inclining the fore pari 
of their bodies to the camera when it is desired to make the 
shoulders look larger than they are. What I desire is that 
other and inexpensive photographs should be procurable, which 
shall be suitable for exact measurement. 

All that is asked for is a strip of hard level ground, on which 
a rectangle is laid out of some 8 or 9 feet (say 100 inches) long 
and 20 inches wide, and otherwise marked, and that the 
camera shall l>e directed squarely towards a certain point in it, 
as shown by the diagram (Fig, i). The horse is to be led to the 
rectangle, and kept in it, taking care that all his feet stand within 
its margins, that the cros.s-line at c lies clear of his front and 



Fic, 3. 


hind lega, and that the up of every hoof and each corner of 
the rectai^le is visible the camera. The appearance of 
the horse standing upon the rectangle, as seen in the photo¬ 
graph, would be this (Fig. a), but the lines should be much 
more delicate. The camera should be placed on a line strictly at 
right angles to the «de a s of the rectsuigie. When the horse's 
head, as in Fig. % is on the'|ide of a, the perpendicular in ques¬ 
tion should be drw|!n ajwint about a foot distant from 

C, and <m the sam^ |^e al|A> Then the image of the horse fits, 
latemlly> well into the fiem of the camera* When Iheliorse’s 
head U intended to be on thri side of n, a symmetrically shuated 
point B must be selected lor the foot of the petpenoicnlar on 
which the camereis to stands The distance of the latter frepn 
tlw rectangle should be fully *0 feet, ^ 
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The camera having an adjuslalilc back, must be slightly 
tilted downwards in order to get a good view of the feet, but 
its back roust be kept strictly vertical. It would be a decided 
gain if the installation were so arranged, that the photograph 
should contain means of judging whether the plate in tne 
camera had really been adjusted aright—that is, parallel to the 
vertical planes passing through the long sides of the rectangle. 
This can be accomplished by laying out the rectangle neap the 
base of a wall, with its long sides parallel to it; then, driving 
two nails into the wall in the same horizontal line, hangs long 
string with weighted ends over them, the ends nearly touching 
the ground. If the two nails are well placed, the line will 
appear in the photograph, as running along the top and down 
the two sides of it, close to the margin. Then, if the plate has 
been rightly adjusted, the upper line in the picture will, remain 
parallel to the long sides of the rectangle, and the two weightetl 
ends will remain paiallel to one another. Otherwise there will 
be convergence in one or both respects. The camera must be 
high, in order to show well the position of the horse's feet; 5 
feet is perhaps the best height for it at a distance of 20 feet, then 
the perspective foreshortening of the width of the rectangle is 
such that its scale is one-quarter of that of its length. 

Relative measurements can be made with accuracy on photo¬ 
graphs taken under these conditions, between any visible points 
that are situated on the median plane, such as between the 
withers and the lower part of the chest below them, between 
the front and the back of the profile, and so on, but absolute 
measurements cannot be made because the di.stance between 
the camera and the median plane is not yet accurately deter¬ 
mined. Much less can heights above the ground be measured, 
for in order to do .so it is ncce.ssary first to determine the 
line at which the median plane of the horse intersects 
the ground, because it is to this line that the vertical 
measurements must be made. What is meant by ** median 
plane,'* is the imaginary plane which passes lengthways 
and vertically through the spine of the animal, anu which 
serves generally as a plane of reference. It cuts the ground 
half-way between the two pairs of hoofs, so that if the half-way 
position between the tips of the fore hoofs be called s, and 
that between those of the hind hoofs be T, then the intersection 
of the median plane with the ground lie.s along the line s i. 
Fur its accurate determination the animal should stand on hard 
ground, and the h{M)fs be so disposed that at^ least the tip.s of 
all four shall be visible from the camera, which must be w'cll 
elevated so as to look down on them, as already described. 

Beginning with the simplest case, namely that in which the 
median plane of the horse is parallel to the long sides of the 
rectangle, and also parallel to the plate in the camera, we 
are at once in a |XjsitJon to measure the height of the horse, its 
depth of body wherever desired, and its length. For by pro¬ 
longing SI' in the photograph until it cuts the ends of the rect¬ 
angle in s' and t', a length equal to that of the line s't' drawn 
on the median plane in any direction will correspond to the 
length of 100 inches objectively. We begin by measuring the 
lengths of s' T', and those of any other, say two, dimensions on 
the photograph. Call their several measurements s\ a, and 
reckoning them according to the scale used throughout for that 
pW^se, whatever the \-alue of the uniiJ> of that scale may be. 
Ljt y and y be the objective values of a and />, which have to 
be found; . 

then s ': 100 ; : a ix and : t 6 :y 
s s 

so the coefficient being determined, serves to convert these 
s' 

apd all other measurements in this same median plane into 
their objective values. Those persons who possess Crelle's 
h^tipUcation Tables, can {.lerform these little sums witliout 
eMrt and with great rapidity. In Fig. 2 the real length of the 
rectangle there represented hap|>ens to lie only So inches. The 
nseasurements on the diagram are as follow :^(i) s' a 21(1 
tnm.; (2) height of withers, 157 t (3) height of lower side of 
chest, Vertically below, 8*9; (4) height of rump, j6*a ; (5) ex¬ 
treme length of body, 15 *5. Whence ihe coefficient m « 3 7, 

21 O 

■ add the objective values are (3), 58*1 inch, (2-3) 25-1 ; (4), 

&j(bre ebnridering the effifect of-obUquity the following object 
tfon disposed of. It foay be said that the protuberan- 

44e^ of. the animal wdll prevent its true outline being visible 
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from the camera, for the reasons indicated by Fig. 3, which is 
an extreme case in which the camera, or eye, R is supposed to 
be very near to the side of an animal, so fat that nis cross 
section has to be represented by a circle, 

The summit of tW outline as seen from k is H, giving the 
idea that the ^ine of the animal is as higli as 1,, whereas it is 
realty at K, The ratio of lo to ko is of course the same as that 
of LO/OR to KO/OR, that is to Ho/oR ; in other words as the 
tangent of l k o io the sine of the same angle. The values lo 
be dealt with in realily, are very different from those in the 
diagram, or is 340 inches and ko may be taken as 15 inches- 
It results that l r o is only 3° 35^ Now the tangent and sine of 
such a small angle are so nearly alike that LO i KO :: 100‘oo ; 99*^5, 
which corresponds to a difference of less than i/8ih inch in a 
horse of 15 hands high, and is quite negUgenblc. 

Xfl some fat stock, however, the backs are flat like tables. 
Here some artifice would be necessary to obtain the true height, 
such as by fixing a stud of say 3 inches in height to a surcingle. 
T^C top of the stud would then be the point of measurement, 
and 2 inches would be subtracted from the result. 

We now come to the effect of obliquity of the median planip 
of the horse to the long sides of the rectangle. The 
hoofs of a thoroughbred horse are srjme 4 inches wide, 
and 4 inches apart, so that the closest distance between 
either S or t, and the nearest side of the rectangle, is 
6 inches; therefore t)ie utmost cross distance between s 
and T is (20-12) or 8 inches,' and the length of sr in a 
horse of 15 hands in height may be taken as 60 inches. There¬ 
fore the maximum obliquity within the strip is as 8 (o 60, or 
0*1333, which corresjxmos to an angle of 39', 

The foreshortening of the length s t | = 60 indies) is such that 
Us foreshortened value must be multiplied by the secant of 7' 39' 


L 



to obtain the unforeshortened value, that is by 1*009, which 
makes it nearly i per cent, longer. This is the greatest error to 
be feared under the conditions, and it is further much diminished 
by determining the actual obliquity. We can do this easily by 
measuring the distance lengthways between the points where s T 
produced cuts the opposite sides (not ends) of the rectangle. 
The further side of tha rectangle affords the scale for reckoning 
distances from c along that line when produced ; similarly the 
nearer side afl'ord.s the scale for distances from c measured along 
and beyond itself. The cross distance l>etwecn those points U 
known to be 20 inches, so the obliquity is easily found. The 
accompanying table may be found convenient, ft applies WiKh 
strictness only to objects viewed from a griMit distance, but'is 
practically correct for much smaller ones. 


minuteness, as by determining the vanishing point (the 
position of whicli is given by prolonging two or more of the 
cross-lines upon the ground to their points of common inter¬ 
section in the photograph), and then employing the further 
methods known to draughtsmen in perspective. Much could 
be written of which it is unnecessary to speak here, because it 
is a condition that the obliquity shall never be great A strict 
attention to the elementary requirements laid down al^ve, 
makes the problem of measurement extremely simple j othemlse 
it l)ecotnes complex and troublesome. 

The next point to be considered is the method of measuring 
between points situated on the side'of the horse, such as from 
the haunch bone to the shoulder. 1 shall speak of these in 
general terms only, because the most suitable points for measure¬ 
ment have yet to liie determined. Whatever they be, it U U 
great assistance, before photographing the horse, to mark the 
j3»ints to be measured either by cnalk, or more neatly by a disc 
of ghmmcdmaper, the site of a shilling, wetted and stuck on. 
Veterinary-Captain F. Smith has used both these plans. It is 
also an excellent plan to prick through these points in the 
photograph, and through a piece of ^per laid below, and to 
measure between the prick holes. The general principle of 
dealing with these measurements is to find a mean correc¬ 
tion suitable to each distance, when those distances have 
been calculated as if they were situated on the median 
plane. The lateral deviation from that plane of each one 
of these points, ranges within narrow' limits, when the height 
of the horse is taken as unity. The mean deviation even 
of cither protuberant haunch bone from the median plane 
between them, is much under 20 inches in a horse of 60 
inches (15 hands in licight). The mean range of this deviation 
in different horses of that height, judging from what occurs 
in anthropometric measurements, i.s probably very much 
under an inch, and its extreme range in ordinary cases would 
be under 2 inches. Kxtrnordinary cases of massive or slender 
build would be betrayed by the photograph itself, and could be 
allowed for. It seems, then, that after the desirable points had 
been determined, between which measurements might be 
wanted, it would be a straightforward piece of work to make 
numerous measurements l^iveen them in different horses, and 
to draw up the suggested tible of corrections for 2 or 3 different 
positions in the rectangle.^ 

The head and neck can hardly be measured on the above 
principles, as it is very difticuli to ensure that their median plane 
should be the same as that of the I tody. A strip of card chequered 
with inches, alternately white and black, and fastened to the 
head stall, afi’ords a serviceable scale, and is by no means un¬ 
sightly. 

From measurements obligingly procured for me by Dr. 
MacFadycan, the Principal of thcRo)al Veterinary College at 
Holloway, the measurements being repeatedly made of the same 
horses by different pupils, I learnt two things. One was that 
horses or the same class vary among themselves as much as men. 
In short, they could be identified by a Bertillon method. The 
other was that the fallibility of a measurer was considerable. 
1 think that measurements made on a half-plate photograph, 
under the conditions I have described, would on the whole 
be more trustworthy than direct rneaauremems made with a 
tape or callipers, especially on fidgety horses. 

Francis Halton. 
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The mean scale for the slightly oblique median plane is 
pempecthm length of the rectangle at the point where 
line draWiMihrowgh the middle of st cuts the pttspectively 
viewed of the strip. It is unnecessary to attempt greatJ^ 

NO, 1471- VOL. 57] 


THE MAGNETIC PROPERTIES AND ELEC¬ 
TRICAL RESISTANCE OF IRON AT HIGH 
TEMPERA TURKS. 

. fpHE magnetic poperties of iron and, to a lesser extent^ of 
• the associated metals, nickel and cobalt, have always been 
a fascinating subject of study. Possessed by these three metals 
alone, these pro|%rties, so peculiar and so different from any of 
the other known properties of matter, have imparted to the 
study of these so-called magnetic metals a special charm arid in¬ 
terest, apart from that excited by the vast industrial importance 
of at least one of them. . ■ 

Among the very early inquirieii Wihe of magnetism 

there not neglected expeHmei|jH on jyir#frect priced by 
Three cenftriealp, Gilbert recowled 
the OWwmtlon that a piece of iron or steel, if health name 
suoagly than up to a full ted heat, ceased to be otttweted by « 
though it roguhed Its previous magnetic qualities bn 
mling below that temperature; 
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Until comparatively recently, however, accurate magnetic “ hyateresis,^’or energy, absorbetl in one double reversal of the 

meaHuretnenU, even at ordinary temperatures, could alone be magnetisation of eacn cubic centimetre of the iron, must be 

made on permanmt magnets and the forces acting on their poles, measured. 

The capability of acquiring Umporary or induced magnetism But the taking of so many observations requires time ; and if, 
when near a magnet, which is the characteristic property of soft during this time, the temperature of the iron l)e not perfectly 
iron, could not be subject to strict measurement until it was constant, all efforts at refinement in the magnetic measurements 
shown, hfstly, how a given specimen of iron could be uniformly are thrown away. The heating of the ring must, then, be 

magnetiaed in a unifonn niagnetic field; and secondly, how both thoroughly under control. The mcthorl 1 adopted was an 

tlw magnetising force of that field, and the consequent magneti- electrical one. The ring-magnet was furnished with an extra 
saiion of the iron could be measured. We know of only one winding of asbestos-insulated platinum wire, so wound as to 
way of completely satisfying the first condition ; namely, by have no magnetising influence ; and by passing through this 
covering a ring-formed sjiccimen (whose outer diameter but wire a suitable electric current, heat could be generated in the 
slightly exceeds the inner) with a uniform layer of insulated wire ring at any desired rate. This melhod, howevci (the principle 
carrying an electric current, thus forming a ring-magnet with no of which was adopted as long ago as 1888 by M. Ledebocr) is 
disturbing poles, And Faraday's researches on electro-mag- not used to full advantage unless combined with an effort to 
netic induction have furnished us with a methrid, at once thermally isolate the body to be heated. Each ring-magnet wajf 
accurate and convenient, of determining the magnetisation of therefore thickly wrapped with asbestos, and supporieu in the 
the apparently unmagnetised ring-magnet, i.t. by the use of a centre of a closed ana partially exhausted glass vessel (oxidation 
secondary winding " or outer layer of insulated wire, connected of the iron core was also in this way avoided), 
with a “ ballistic " galvanometer. Knowing then the inten-sity This melhod of healing proved most satisfactory. The loss 
of magnetisation called up by a given magnetising force, weean, of heat by radiation and conduction being slight, the ring-magnet 
from their ratio, express the facility with which the iron takes could not rapidly alter its temperature ; and there is probably 
up magnetic induction, or, in other words, its magnetic perntC’ no way in which we can supply beat-energy to a body, which 
aafiity. can compete with the electrical resistance motliod, cither os 

To apply this method to the measurement of i>ermeabilily at regards constancy or control. For olitaining temperatures up 
hiph temperatures, both the magnetising and the secondary to 1300“ or 1400*^0.—a white heat—this method, combined as 
winding must be so insulated as to be uninjured by the heating; far as possible with “ thermal isolation,” imd an electrical 
and further, the thermometer or pyrometer, which measures method of measuring the temperature, should in the future 
the temperature, must be placed inside the ring, so as to prove of the greatest value in all cases where the physical 
measure the actual temperature of the iron. jjrojjertic.s of bfxUes at high tetnperalures require careful 

Among the earlier important researches on magnetic properties investigation, 
at high temperatures, that of Baur of Ziirich, in 1879, should be The original intention of my experimenfs was to ascertain 
mentioned. Flc experimented simply on an iron bar heated in exactly in what way the specific electrical rc^iistance of iron 
a furnace, and thence rapidly transferred to the interior of a changes at and about the “critical tein|ierature ” at which the 
.straight magnetising coil. Not, however, till 1889 was it magnetic properties of iron so nearly disappear, so as 10 Uirow 
shown by Dr. Hopkinson, in his classical researches, that the light if possible on the molecular stale which we cbaracicrihu by 
ring-magnet methwl could be succe.ssfully applied to the the term ‘‘magnetic.” With this (»bject the iron core of the 
measurement of permeability at high temperatures. The ring-magnet was formed o( a long insulated iron strip, aniong 
windings of the ring-magnets were.^This case of copper wire the turns of which the platinum thermomcler wire was buried ; 
insulated with asliestos; the heating carried out in a gas and with this piece of apparatus simulturicous meftsuronieiits of 
furnace; and the rise of temperature of the iron core was de- the magnetic qualities and electrical resistance of a siimpU.' of 

duced from the increase of the electrical resistance of the iron could be made with accuracy alike at low and high 

secondary winding. temperatures. 

Of the more recent researches, the most remarkable is that of Let us now consider the magnetic changes which occur in soft 
M. Curie, published in 1895, describing experiments on the j iron when heated. At ordinary temperatures iron shf>ws a kind 
magnetic behaviour of a great variety of substances, at of unwillingness, so to speak, to bccfime sU^hih magnetised'-- 
temi^cralures ranging up to a white heat, Tlie method he its permeability under small forces is not great. Beyond a certain 

adopted—that of finding how strongly the specimens were at- limit, however, it exhibits the greatest retuliness to become 

traded, when placed near a powerful magnet, was well adapted further magnetised, and continues tti have a high pcrnicabiliiy 
to determine y>ermeability in intense magnetic fields, but U is until magnetised very stroi|giy. But from this point it begins to 
much inferior to the ring-magnet method, where the |.>er- show signs of magnetic am) ultimately refuses 

meabilily varies much with the magnetising force, as is the case to be further magnetised without tlie applieation uf very great 
whenever the magnetic field is not intense. force. 

In the course of some experiments on the subject of this Now, as the temperature of the iron is gradually raised, it is 
article, the results of which have been recently published, I have found that practical magnetic saiiirntion takes place sooner and 
endeavoured to approximate, where possible, more closely than sooner. Iron refuses to become so strongly magnetised at higher 
previous experimenters to the ideal method which would be the icmlsil^tures. Thus the permeability in strong magnetic fields 
outcome of the principles laid down alxjve. The ring-magnet, fall^jipfeas the temperature rises—very slowly at first, then more 
whose core was the iron specimen to be tested at high tem- rapidJf, till, near the “critical tem[>erat»re,” the j>ermeability 
permturee, was made very sniall, measuring about one inch rapidly drops to quite a low value. 

across. The temperature of this core was determined by means On the other hand, in weak magnetic fields, the behaviour of 
of an electrical thermometer emheddtd in iV, consisting of a iron up to within a few degrees of the “ critical temperature ” is 
wire of pure platinum whose electrical resistance at any tern- precisely opposite. The permeability nses with the temperature 
perature had been previously determined, and whose resistance, --at first slowly, then aix>ve 500'* C. with ever increasing rapidity, 
therrfore, if subsequently meas«red» gave its temperature, and until at Iasi that lack of susceptibility to small forces disappears, 
hence also that of the-iron core in which it was laid. Asbestos 1 and iron shows itself just as amenable to magnetic influence in 
paper insulation, as had been used by former experimenters, so^, magnetic fields, as in the larger one.s, where the maximum 
was found to be very imperfect at high temperatures, owing peweabiTity occurs. 

latgelv to carbon d^>siced from the materials used in its • At this temperature—say 15* below the critical temperature 
manufacture. This difficulty was, after some trouble, overcome; (about 7^0'' C.—a red heat), iron possesses all those qualities at 
but whexeyer a high degree of insulation was wanted, as in the once which are sought after by the transformer makerBtactical 
case of the themometer wljt and sewndary winding, it was absence both of hysteresis and of eddy currents (the latter owing 
found necessary fo;, empl^i|pi»V(», though, as may well be to the greatly increased electrical resistance), and a permeability 
imagined, the uae,M untmctal^ material for; suph a nearly four times as great as that attainable in commercial trans- 

{nirpose is beset wimwnitmable.mechanical iqnner iron. So magnetic, indeed, is the iron, that even the 

to fold the ihsghedc condition of a sampre of a earth’s m^etic field, in the direction of its greatest intensity, is 
given temperature with any completeness, it is not sofiicieDt em^h fo induce strong macnetisatii>n (B « 5000), in fact almost 
merely to memre its permesdulity iji various magnetic fields : satfoate ^ Iron (for which at this temperature a mhitivi-ly low 
tihe/Ahavi^ of the iron wheo subjected to what is call^ # induction pffices). The behaviour of a compass needle near a 
** c;^Uc" pfOc^ of magnetiMticm must I>e studied—the sliywly cooling ingot of cast steel, should be rather interesting, 
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for just below the critical temperature the vertical ingot must 
behave a$ a very ywwerful magnet indeed. 

For all the lesser magnetic fields, there is a temperaUtre of 
maximum permeability which is nearer to the critical tem¬ 
perature the smaller the magnetic field. But at that tempera* 
ture the magnetic qualities in almost all fields practically vanish. 
Hence, when the magnetising force is very smalt, the change 
from enormously magnetic to almost non-inagnetic lakes place 
with extreme suddenness. 

Above the critical tcmjierature, iron is Vjut feebly magnetic ; 
yet it is still much more readily affected by a magnet than most 
(.►ther feebly magnetic bodies. Not till a white heat is reached, 
do the magnetic qualities of iron become imperceptible. 

It is not easy in an article like the present to deni with the 
changes which occur in the electrical resistance of iron, but the 
following remarks may be of interest:— 

The experiments of Dewar and Fleming have shown 
temperature of - 200“ C. ihe specific electrical resistance of iron 
is extremely low. Throughout the range of temperature included 
between that extreme of cold and the critical temperature, about 
-f 780’C, the resistance rises at a steadily increasing so 
that at the latter temperature it is over 150 iiitm as great aS at 
the former ; far in excess of that of any known alloy at ordinary 
temperatures (crystalline metals and their alloys excepted), and 
about equalling liquid mercury for high specific resistance. On 
still further raising the temperature of the iron, it is found that 
the rate of rise of resistance, instead of further increasing, very 
rapidly falls off till, at a white heal, the resistance of iron 
increases only slowly with the temperature. 

It has long been known that this increasing rate of rise of 
resistance with temperature is a characteristic possesseil by the 
magnetic metals alone. Here now we .sec that no sooner xloes 
the iron cease to be strongly magnetic than this quality dis¬ 
appears, and becomes exchanged for an opposite one, namely. 

decreasing rate of rise of resialance with temperature. In some 
hitherto unpubli.shed experiments on Uadneld’s manganese 
steel (a non-magnetic steel winch cun be rendered magnetic by 
annealing), I have observed a precisely similar change of the 
tesisiance-tempertuure function to take place during the anneal¬ 
ing of this steel, thus furnishing a .second case of this obscure 
resistance-change accompanying the change from magnetic to 
non-magnetic, in one and the same samide. 

The connection between magnetic and electrical properties is 
evidently not a very simple one, but in the face of these facts it 
is hard to deny that there is one ; and it is only by trying 10 find 
out how the various physical properties depend upon magnetism 
that we may hope to arrive at a cuinprehensive explanation of 
that obscure but most interesting condition of matter. 

Davii> K. Morris. 


---- ^ --- 

EARL V MAN IN SCOTLAND.^ 

TN Scotland, arf in other countries, man existed before the time 
of written history. The conditions under which his reiimins 
are found, and the works which he bos left behind him, provide 
the data for determining their age, not nb.<olutely or capable oi* 
being expressed in numtiers of years,-but relatively to each 
other. 

Marked differences existed in the physical conditions of Scot¬ 
land, and indeed in the northern parts of England also, as com¬ 
pared with the southern districts of England and the adjoining 
parts of Francfc and Belgium at the first appearance of primeval 
man in those countries. It is the more necessary, therefore, 
that the conditions then prevailing in Scotland should not be 
overlooked. 

No evidence sufficient to satisfy geologists has been advancetl 
to prove that man existed in Britain during the period calM 
Tertiary. So far, indeed, as Scotland is concerned, even if it were 
admitted that in other parts of the globe man had been on the 
earth during Tertiary limes, there is little likelihood that hU 
remains could have been preserved j for in that country the 
Tertiary is represented chiefly by volcanic rocks, and a few 
patches of sand and gravel with rolled sea shells belonging to 
the closmB stages of that period. 

From the careful study which geologists have given to the 
surface of Scotland, it is evident that at the commencement of 
the period termed Quaternary or Pleistocene, immediately awe- 

1 AdhecurK delivered nt the Royal In«Uutlon, Loadori, by Sir William' 
Turner, F;R.S. 
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ceeding the Tertiary, the whole of the country was covered With 
ice which formed a great sheet 3000 or 4000 feet thick in the 
low grounds, of which the lower boulder clay, or Till, as it is 
termed, was the ground-moraine. 

As an upper boulder clay also occurs, which is often separated 
from the lower boulder clay by stratified deposits, some of which 
contained marine, and others fresh water and terrestrial organic 
remains, it is obvious that the Icc Age was not one uninter¬ 
rupted period of continuous cold.^ The lower and upper tills 
art the ground-moraines of independent ice sheets, each indi¬ 
cating a di.stinct epoch, separated by an interglacial period. The 
earlier epoch was that of maximum glaciation, and the ice sheet 
extended over the north and middle of England, as far south as 
the Thames Valley and the foot of the Cotfiwold Hillti ; but the 
high moors in Derbyshire and Yorkshire and the tops of the 
highest mountains in Wales and Scotland rose above its surface. 
The great Mer dc (dace stretched westward over Ireland into 
the Atlantic, whilst on the east it w’as continuous across the 
North Sea’ with a similar ice sheet which covered Scandinavia 
and the region of the Baltic, and extended south to the foot of 
the hills of central Europe, and overspread much of the great 
central plain. In the extreme south of England, therefore, the 
conditions differed from tho.se that obtained in the country 
fiirther north. Althmigh not actually covered Mth a sheet of 
ice, yet the more s<nithern counties had been of necessity under 
the influence tjf cold, and must have lieen subjected to the effects 
produced by rain and snow, by freezing and thawing. 

During the succeeding interglacial epoch the climate eventually 
became temperate and genial, and vegetable and animal life 
abounded. It is to this Stage that most of the Pleistocene river 
alluvia and cave de]>osits of England and the adjacent parts of 
the continent are assigned. The British Islands appear at that 
time to have been joined to the continent, and the same mam¬ 
malian fauna then occupied Britain, France and Belgium, which 
implied similar climatic conditions. As examples of these, it 
may Vjc sufficient to name the larger mammals, as the cave and 
grizzly bear, the hyrena, lion, Irish deer, reindeer, hippopotamus, 
woolly rhinoceros, straight-tusked elephant and mammoth, all 
of which are now either locally or wholly extinct. 

Abundant evidence exists that man was contemporaneous with 
these mammals in western Euro[>c, as is shown by the presence 
of his bones alongside of theirs, and of numerous works of his 
hands, more especially the implements and tools which he had 
manufactured and employed. To a large extent these consisted 
of flint, rudely chip|ied and fashioned. To these implements, 
and to the men who made them, the well-known term **Pak)eo- 
iithic" is applied* But along with these, other implements 
have l?een di.scovered, made from the bones, horns and teeth of 
the larger mammals, on some of which animal forms and inci¬ 
dents of the chase have been sculptured both with taste and 
skill. Up to now, however, no trace of pottery which can 
without question be referred to Paleolithic men has been found, 
and no habitations, except the caves^and rock shelters which 
nature provided for them. 

One may now consider how far northwards in Britain Palaeo¬ 
lithic man and the large mammaU, with which he was contem¬ 
poraneous, have been traced. The exploration of cav'erns, made 
by Prof. Boyd Dawkins and other geologists associated with 
him* has proved that bones of certain of the mammals of this 
epoch were present in caves in Derbyshire, Yorkshire and North 
Wales, and that human remains and implements of Palj^eoUthlc 
type have been found along with them in the Robin Hood Cave 
in the Cresswell Crags, and in caverns in North and South 
Wales. 

When Scotland Is considered, evidence of the existence of the 
mammaU of this epoch is not so abundant, yet the interglacial 
beds of that country have yielded remains of mammhth, rein¬ 
deer, Irish elk, urus, and horse. But notwithstanding the keen 
scrutiny to which the superficial dejiosits in Scotland nave been 
subgected by the members of the Geologicat Survey and others, 
no traces either of the bones of PalteolUhic than or of the work 
of his hands have been discovered in North Brltaitt- 'This, 
indeed, is not much a matter of suLtprise, % It must' be remem¬ 
bered thati subsequent to the gehfel epotdi, ariother 

ice sheet, that of the upper bould^ clay, its Appearance, 
ov|s the surface of the land^ wetnng awajr wfovia, and 
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gUcUl beds occur only at intervals and are very fragmentary. 
Nor in Scotland are there any caves similar in dimensions to 
those which in England and elsewhere have yielded such 
abund^ trices of Palaeolithic man and his mammalian con* 
genetu. If Paleolithic man ever did exist in Scotland, and there 
is no reason why he might not have migrated northward from 
Yorkshire and Wales, yet one could hardly expect to discover 
traces of his former presence. In Scotland there are no massive 
limestones, with extensive caverns, in which man could have 
sheltered, and in which his relics and remains could have been 
secure from destruction during the advance of the second ice 
sheet. It is only In the alluvial deposits of interglacial times 
that such traces have been preserved, but these deposits, as we 
have seen, were ploughed out and to a great extent demolished 
by the later sheet of ice. The shreds that remain, however, are 
of extreme interest, from the fact that they contain relics of the 
Pleistocene mammals, with which Paheolithic man was con' 
temporaneous ; and there is a bare chance that some day traces 
tA man himself may be encountered in the same deposits. 

tieologisiB have shown that in the regions which were over* 
flowed by the second or minor ice sheet no traces of Palcieolithic 
man, or of the southern mammals with which he was associate<l, 
have ever been met with in British superficial alluvia. When 
found in those regions out of Scotland, they occurred in caves 
chiefly, and .sometimes in the .•itratified deposits which here and 
there underlie the upper boulder clay and its accompanying 
gravels. 

So far as Scotland is concerned, one must look for a period 
.subsequent to the melting of the second great ice sheet for 
evidence of the existence of early man. AfVer its disappearance 
important fluctuations in temiserature and in the relative level of 
land and sea took place from time to time, so chat the climate 
and the area of land in Scotland diflhred in some measure from 
what is known at the present day. Eventually a period of cold 
again occurred, not so severe, undoubtedly, as in the tw(> 
preceding glacial epoch.s, l3ut sufticient to bring into exi.stence 
considerable district ice sheets and extensive valley-glaciers in 
the Highlands and Southern Uplands, Scotland at this stage 
was partially submerged, and many of the Highland glaciers 
reached the sea and gave origin to icebergs. The .submergence 
slightly exceeded loo feet, and the marine deposits formed at 
the time are charged with arctic shells and many erratic blocks 
and debris of rocks. On a subsequent elevation of the land, the j 
beach formed at this level constituted a terrace, well marked on j 
the coast line in many districts, and now known as the loo-foot | 
beach. ] 

There Is good reason to believe that the elevation referrerl to 
was of sufficiem extent to join Britain again to the continent. 

It is to this stage that the great timber trees which underlie the 
old peat bogs of Scotland are referred. The peat with its under¬ 
lying forest bed |.>a$.ses out to sea, and is overlaid in the Carse 
lands of the Tay and the Forth by marine deposits, which form 
another well-marked terrace, the 45 to 50 fix)t raised beach of 
geologists. 

Thus the elevation of the land that followed after the formation 
of the icxj-foot beach coincided with an amelioration of climate 
and with the presence of an abundant vegetation, and large 
mammals, such as the red-deer, the elk, and the AVj 
roamed through the woods. While these conditions obtained 
partial submergence again ensued, and the sea rose to fifty feet, 
or thereabouts, above its present level. Within recent years it 
has been shown that during this period of partial submergence 
glaciers reached the sea in certain Highland firths, which would 
seem to show that the climate was hardly so genial as during 
the preceding continental condition of the Bmish area, when 
, tlptt r^on was clothed with great forests, Ere long, however, 
elevation once more.supwvened.^d the sea retreated to a lower 
level. Here it paused for some time, and so another well- 
marked terrace was formed, which is known as the 25 to 30 
foot beach. 

There i$ not any evidence of the presence of man in Scotland 
during tlw /ormatfon of the lOo-foot beach or temce, but one 
can speak with certainty of his presence there during the pexic»d 
of the later beaches. If one could put oneself into 
the of an observer who, at the time of the 40-50 foot 

jmbnM^isnc^, hod Itood on the rock on which Stirling Castle is 
Jtbw buut^ instead of the present carse lands growing abundant j 
and studded with towns, villages, and farm- 
arm of the sea eictending | 
across the country from east to west, and 


separating thelaml south of the Forth from that to the north. 
In this sea great whales and other marine animeds disported 
themselves, and sought for their food. Abundant evidence, 
that this was the condition at that time in the Carse of Stirling, 
is furnished by the discovery during the present century of no 
fewer than twelve skeletons of whalebone whales belonging to the 
germs Balienoptera or Finner whales, imbedded in the deposit of 
mud, blue silt and cla^ which formed the bed of the estuary. i 
This Carse clay, as it is called, is now in places from 45 to 50 feet 
above the present high-water mark, and is extensively used for 
the manufacture of bricks and tiles. At a still lower level lies 
the carse clay of the 25-30 fool terrace. Until the beginning of 
the present century the clay had been covered by an extensive 
peat moss, which the proprietors of the land have removed. 
The question which has now to be considered is—Did man exist 
in Scotland at the period of the formation of the carse cfays and 
of the two lower sen beaches ? There is undoubted evidence 
that he did. 

Along the margin of the 45^50 foot terrace in the neighbour- 
hood of Falkirk one comes uix>n the shell-mounds and 
kitchen-middens of Neolithic man. All the.se occur on or at 
the l>ase of the bluffs which overlook the carse lands—or, in 
other words, upon the old sea-cf>ast. ActIii, in the Carse of 
Gowrie, a dug-out canoe was seen at the very base of the 
deposits, and immediately above the buried forcst-ljcd of the Tay 
Valley. The 25-30 foot beach has been excavated out of the 
40-50 foot terrace ; it is largely a plain of erosion rather than 

accumulation. It is probable, therefore, that many of the 
relics of man and hi.scontemporarie.s which have been obtained at 
certain depths in the 25-30 foot beach may really belong to the 
period of the 40-50 foot beach. Some of these finds will now 
be referred to. 

In 1819 the bones of a great Fin-whale, estimated about 72 feet 
long, were exj^sed in the carse land adjoining the gate leading 
into the grounds of Airthrey Castle, near Bridge of Allan, about 
25 feet above the level of high water of spring tides. Two 
pieces of stag’s horn, through one of which a hole about an inch 
in diameter had been bored, were found close to the skeleton. 
In 1824, on the estate of Blair Drummond, in the district of 
Menteitn, a whale’s skeleton was exposed, and along with it a 
fragment of a slag’s horn which was said to have a hole in it and 
{o have been like that found along with the Airthrey whale. 
Mr. Home Drummond also slates that a small piece of wood 
was present in the hole, which fitted it, but on drying, shrunk 
considerably. Unfortunately these specimens have been lost, 
and no drawings or more detailed descriptions were ever 
apparently publi,shed, though in some geological and archieo- 
logical works they have been stated, without any authority, to 
have been lances or harprjons. Twenty years ago the skeleton 
of another whale was exposed at Meiklewood, Gargunnock, a 
few' miles to the west of Stirling, and resting ujxjn the front of 
its skull was a portion of the beam of the antler of a red deer, 
fashioned intt> an implement eleven inches long, and six and a 
half inches in greatest girth ; a hole had been Ixired through the 
beam, in which was a piece of wood one inch and three-quarters 
long, apparently the remains of a handle. The implement was 
truncated at one end, and shaped so that it could have been used 
.'IS a hammer, whilst the opposite end was .smooth and bevelled to 
a chisel or axe-shaped edge formed by the hard external part of 
the antler.* There can be no doubt that this implement 
resembled those found alongside of the Airthrey and Blair 
Drummond w’halc.s earlier in the century, and it efieciually 
disposes of the statement that they were lances or liarpoons. 
Dm[*out canoes have indeed l>een found imbedded in the Carse 
clays at a similar level, so that the people of that day had di.s- 
covered a means of chasing the whale in the water ; one can, 
however, scarcely conceive it possible to manufacture a horn 
implement sufficent to penetrate the tough skin and blubber of 
one of ^ese huge animals, and to hold it in its efforts to escape. 

It is much more probable that the whale hod been stranded at 
the ebb of the tide in the shallower water near the shore, and 
that the people had descended from the neighbouring heights, 
and had used their horn implements, with their chisel-Uke 
edges, to flense the carcass of lU load of flesh and blubber, and 
had carried the sjioil to their respective habitations. There can 


. * Sm mere particularly Mr. Milne Home's ^' Ancient Water Lines " (Edin¬ 
burgh, and ''Tlie RaUed Reaches of the Forth Valley," by X>. R. 

(Stitline, tS^a). 

2 j described this implement in Reports of British Associaiion, iSBy, 
P> 7^. It hM suhseguemly been figured in a Report by Dr. Munro in the 
Pr$c^di^t d/ ike Seckty cf 189(5. 
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be tittle doubt that these implements rank* along with the dUff- 
out canoes, as the oldest relics made with human hands which 
have up to this time been found in Scotland, and that they 
belong to the earliest period of occupation by Neolithic man, 

After the OtcilUtlions in the relative level of land and sea had | 
^ ceased, and the beach found at tite present day had been formed, | 
evidence of the presence of Neolithic man and of mammals, both 
wild and domesticated, such as now exist in Scotland, becomes 
greatly multiplied. 

Shallow caves or rock shelters situated in the clilf which 
bounds the esplanade at Oban Bay, which, after being closed for 
centuries by a landslide from the adjacent height, had recently 
been quarried into in obtaining stone for building purposes, 
were described by the lecturer.* The caves were as a rule lOO 
yards inland, and about 30 feet or more alx>ve the present high- 
water mark. They had, no doubt, been formed by the action 
of the waves at the period of fonmtion of the 25-30 foot bench, - 
for the floor of one of the caves was covered i>y a layer 4*f grave! 
and pebbles, which had obviously been washed there when the sea 
bad ^d access to it. 

In these caves, bones representing fifteen human skeletons, 
men, women, and children were found ; also bones of the Bos 
hnHfrons^ red and roe deer, pig, dog, goat, badger, and otter, 
shells of edible molluscs, bones of fish, and claWs of crabs; 
flint scrapers, hammer stones, implements of bone and horn 
fashioned into the form of pins, borers and chisel-shaped 
instruments. In one cave several harpoons or fish spears m^e 
of the horns of deer were obtained; similar in form to those 
found in the Victoria Cave, Settle, in Kent’s Cavern, and in the 
grotto of Iji Madelaine, France, which in some of these 
instances have been associated with Palasolilhic objects. 

An account was then given of the construction and cont^nU 
of the chambered horned cairns in Caithness and the north-west 
of Scotland, which have been so carefully investigated and de¬ 
scribed by Dr. Joseph Anderson Scotland in Fagan Times,” 
Edinburgh, 1806). The presence of incinerated bones and of 
unburnt skeletons showed the cairns to have been places of In¬ 
terment, whilst flint flakes and scrapers,, bone and polished stone 
implements, and shallow vessels of coarse clay, associated them 
with Neolithic man, obviously the same race as the builders of 
the English long barrows. 

Stone abounds in Scotland, and the polished stone implements 
which have been found in every county, in the soil and near the 
surface of the ground, are often of large size, and beautifully 
ground and polished. Flint, on the other hand, is confined to a, 
tew localities, as the island of Mull and limited areas in the 
aunties of Banff and Aberdeen. The nodules are an a rule 
small in size, and though adapted for the manufacture of arrow¬ 
heads and scrapers, flint does not seem to have attained the same 
importancti in Scotland as the raw material provided by nature 
for the 'manufacture of articles used by Neolithic man, as was 
the case in England and Ireland. 

Although there is ample evidence of the nature of the imple¬ 
ments and w^pons manufactured by Neolithic man, and of hia 
methods of interment in rock shelters and chambered cairns, no 
traces of built dwellings which can'^be ascribed to the people of 
this period have l>een discovered. Doubtless their habitations 
were constructed of loose stones and turf, and sun-dried clay, or 
of the skins of animals killed in the chase spread over 
branches of trees, which, from their fragile and destructiola 
character, have not l)cen preserved. 

In the course of time stone and bone, readily procurable, and 
which are directly provided by nature for the use of man, cave 
place to materials which rec^ire for their manufacture consider¬ 
able skill and knowledge. The introduction of bronze as a sub¬ 
stance out of which useful articles could be made, marked «n 
important step in human development, and could only take pla^ 
after men had learnt by observation the ores of copper and tin, 
and by experiment the methods of extracting them eta» from th^^ 
and the proportions in which they should be combined in the 
alloy in order to secure the necessary hardness. So far; M! 
Scotland is concerned, bronze must have been introduced fitW 
without; its manufacture could not have been of ind^enbtts 
development, as the ores of tin and copper do not occur in 
North Britain. Doubtless it came from tne southern part rif 
OUT island, and was extensively employed in South 
long before it became substituted in the north for the mote 
primitive materials. 

1 Fdr e daullod description, »e papers \iy Dr. Joseph Apderson andiibs 
author in /'rwc. Spi. AHtt^narits, iSpj. 
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There is abundant information that Scotland had a Qronte 
Age. Swords, tpeara, bucklers, bracelet^, rings, fish hooks, 
axe«, chisels, sickles and other implements made of this tnetal 
have been found in consideraUe numbers. These objects occur 
sometimes singly, at others tn collections or hoaras in Mt 
mosses, or even at the bottom of lochs and rivera* or buried in 
the soil as if they had been placed there with a view to conceab 
ment, and then, through the death or removal of their owners, 
had l^n lost sight of. In many instances these weapons and 
implements are elegant in design, show great mechanical ability 
in their construction, and are ornament^ with much 'taste and 
skill. Instances also are not uncommon iri which objects of 
bronze are found in the sepulchres of the period. 

In the study of the Bronze Age in Scotland a want is ex¬ 
perienced similar to that felt in a review of the Neolithic period. 
There are no buildings which can be distinctly regarded as 
dwelling-places for the men of this time. With them, however, 
as in the Polished Stone Age, there is evidence of the mode in 
which they disposed of theu dead friends and relatives. Inter¬ 
ments which there are good grounds for associating with these 
people, have been exposed in the formation of roads and rail- 
^vays, and in agricultural operations. Where the surface of the 
ground has not been cultivated or otherwise disturbed, in almost 
every county tumuli, mounds, hillocks and cairns Occur, the ex¬ 
ploration of which has in many cases yielded interesting results. 

In no instance, however, have chambered cairns, divided into 
compartments, and possessing an entrance passage, been found 
associated with articles made of bronze. The sepulchral 
arrangements of the period possessed a greater simplicity than 
is shown in the chambered cairn. 

The interments in the Bronze Age were sometimes that of a 
single individual in a knoll or mound, or under a cairn artificially 
constructed, and now overgrown with grass, heather and whin 
bushes, or, as is not uncommon, in a collection of sand or gravel 
near the sea shore, or on a river bank, or in the moraine ofsome 
tong-vanished glacier. At other times, in similar irrealities, two 
to six interments had been made as if in a family burying 
ground. At others the interments were much more numerous, 
and represented doubtless the cemetery of a tribe or clan ; one 
stf the best known of these was observed some years ago at Law 
Park, near St. Andrews, in which about twenty interments were 
recognised. In another at Alloa, twenty-t wo separate interments 
were exposed. Quite recently, immediately to the east of Edin¬ 
burgh, in the districts now known aslnveresk and Musselbutgh, 
not less than fifty interments of this period have been brought 
to light, in connection with building operations, which impues 
that then, as now’, this pert of the country was settled and had 
a considerable population. 

Two very distinct types of interment prevailed, viz. Cremation, 
with or without cinerary urns ; and Inhumation, the unbumt 
Ixjdy l^ing enclosed in a stone cist or coffin. From an analysis 
of 144 localities in Scotland of burials which may be associated 
with the Bronze Age,* and which included about 400 distinct in¬ 
terments, it would appear that in fifty-bne of these localities the 
bodies had all been cremated ; in sixty they had been buried in 
stone cUts; in fifleen the same mound or cemetery furtiish^ 
example.4 of both kinds of sepulchre, and in the rest the kind of 
interment was not precisely recorded. These diversities did hot 
express tribal differences, but seemed to have prevailed generally 
throughout Scotland. Both cremation and inhumation are found 
in counties so remote from each other as Sutherland in the 
north and Wigton in the south, in Fife and the Lothians on the 
cast, and in Argyll and the distant Hebrides in the west, as well 
AS in the intermraiate districts. 

The cremation had been effected by wood fires, for In many 
localities charcoal has been found in considerable quantity at 
place of interment. The heat generated was sufficient to rediue ^ 
the liody to ashes, and to butn the organic matter Out of the. 
bones, which fell into greyish-white frogiheitts, often curkmidy 
cracked and contorted, Which were niot ye^ ™ble. Tlieywere 
then collected and usually placed in an nrn of a form and sice 
which we now call Cinerary. When a bank of sand of^myel 
Was,convenient, a hole three or four feet deep made aid^ 
um lodged in It Sometimes the nth ktcrTO erect, > aUi^ a . 
stone was placed across the mouth before'jlhe hole flflhd to 

with sand and earth $ ^ othem a bed of e^pacted pr' pf 

1 Mvri 6f tbeM an mcbrded hr tba AtolMotM^a 
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small stOfiev, or of a Aat stone, was made at the bottom of the 
hole, and tlm urn, with its contents, was inverted. In some 
cases the nrn was protect^ by loose stones arranged around it. 
In ohvtoosly exceptional instances, it may l>e perhaps of a tribal 
chieftain, a small stone cist was built to enclose the urn. and 
even a eaten of stones was piled above and around to protect it 
and to marie the spot. ^ 

Cremated interments not contained in urns have been recorded 
in a few instances, and in them the surrounding sand or gravel 
has usually been discoloured, from the blackened remains and 
charcoal having to some extent become diffused through it. 

The larmt examples of cinerary urns were from 12 to 16 
inches in height, wiih a fiat narrow bottom, and 10 to 12 inches 
wide at the mouth. About one-third the distance below the 
mouth the um swelled out to Us widest diameter, and was sur¬ 
rounded by one or two mouldings, between which and the 
mouth the outer surface was often decorated with lines which ran 
liorizoDtally, or vertically, or obliquely; sometimes they inter¬ 
sected, and formed a chevron or a diamond-shaped [>attern. 
Below the mouldings, the surface was without pattern, though 
sometimes raised into an additional simple circular moulding. 

When the inhumation of an unburnt body was decided on, a 
rude cist or cofHn, formed of undressed flattened stones, was 
built for its reception. As a rule, the sides and ends of the cist 
were formed each of a single slab of sandstone, schist, gneiss, 
granite or other stones provided by the rock in the neighbour¬ 
hood ; but in some instances of a stone of a different character 
from the adjoining rocks, and obviously brought from a distance. 
The stones were set on ^ge and supported a great slab, which, 
being laid horuEontalt^, formed the lid or cover of the cist, and 
whkm was much thicker and heavier than the side and end 
stones; sometimes, as if for additional protection, a second 
massive slab was placed on the top of the proper cover. The 
door of the cist was formed, when the earth was shallow, of the 
native rock, and at other times of compacted earth, or a layer of 
pebbles, or of flat stones. Usuallj^ the stone walls and the cover 
of the cist were simply in apposition, but sometimes they were 
cemented together with clay. In some cists, exposed a few years 
ago on the farm of Cousland, near Dalkeith, the peculiarity was 
observed of the cist being divided in its long direction into two 
cnnipartmentfl by a stone slab down the middle. 

The cists were oblong, the length exceeding the breadth, and 
although they varied in size, those for adults oeing larger than 
for children, they were always shorter than would have been 
required for a body to be extended at full length. As the end 
stones were usually set within the extremities of the side, stones, 
the internal measurement of length was some inches less than the 
external. The average dimensions may be given for the interior 
about 4 feet in length, 2 feel in breadth, and 2 feet in depth. 
The cener slab was much larger both in length and l^eadth, as it 
overlapped both the sides and ends. 

These ciftt remind one, in their general form and plan, but on 
a much smaller scale, both as regards the size of the enclosed 
space and the magnitude of the stones, of the dolmens so frequent 
in Brittany. As survivals in modern times, we may point to the 
empty stone boxes, on the cover stone of which an inscription is 
in d>«d, to be seen in so many country churchyards, built, on the 
ground sunefflcial to the pit in which the l^dy in its wooden 
coflin has Wn inhumed. 

Owing to the shortness of the cist the body could not be ex* 
tended at full length, but was laid upon its side, with the elbows 
bent, So that the hands were close to the face ; the hips and knee 
joints ware also bent $0 that the knees were in front of the 

Usually only a single skeleton has found in a cist, either 
a man or a woman as the case may be. Sometimes two skeletons 
have been teen, at times a man^l and a wbman*s, doubtless 
husbshd and wtfe; in others the second skeleton has been that 
ofiA child. Sometimes the cist was bdow the average in size, 
and eonteined only the skeleton of a child or young person. 

euaiui^ throw light upon the ifunlly reWions of the 
pe^ oflhu period. They show that they desired topreserve 
the aesodalktus of kluifolk even after when the cist 

conMuedf the tmnnllhs defy of a child it ^ constructed with the 
sanm bare aa jf h bad bosh the tdmb bf a chief. 

thf In which the ashes were 

^epbimd butstae,, tHe ^^^aad in quke Indc- 

bkt in such close i^oximutyas to 
to ^ isi|cbe periods In two instances 


short cists have been opened, in wliich, atungside of the skeleton 
of an un burnt body, were cremated human Uonc't, not contained 
in a cinerary urn, but scattered on the floor of the cist, 
which t conclusively prove that both cremation and inhumation 
were'sometimes in practice at the same interment. 

(To be continued .) 


UNIVERSITY AND RDUCAT/ONAL 
INTELLIGENCE. 

Mr. Chari.es K. Green, President of the Board of Trustees 
of Princeton University, died suddenly on Decemlw 24. 

Lakayette College, al Easton, IVnnsylvania, sufrered 
serious loss by fire a few days ago for the second time in its 
history’. Pardee Hall, with its valuable collections, was nearly 
destroyed, and the library was much injured. 

Sdettee states that bills have been i^ain introduced into both 
Houses of Congress to establish the University of the United 
States. Such a bill was introduced by Senator Edmunds in 
1890 and referred to a select committee, which reported 
unanimously in its favour. The standing committee since 
appointed has also reported unanimously in us favour, and it is 
said that the bill wilt probably be passed during the present 
session. 

Among recent appointments are ;~Dr. S. Fuchs 10 be asso¬ 
ciate professor of physialogy at the University at Jen.i; Prof. 
WaUkmar Lindgren, of the U.S. Geological Survey, to he pro¬ 
fessor of metallurgy and mining engineering in Stanford 
University; Mr. Edgar R. Cumings, of Cornell University, to- 
be instructor in geology in the University of Indiana ; Dr. W. 
Ophiils to be professor of pathological anatomy in the University 
of Missouri* 

An Additional chair of Chemistry has been. founded and 
endowed in the McGill University, Montreal, by Mr. W. C- ’ 
McDonald, who recently erected a new chemical building at a 
cost of 240,000 dols. The same donor has provided an 
additional endowment of 50,000 dols. for the faculty of Law, to 
the deanship of which faculty, with the chair of Roman Law,, 
Mr. F. P. Walton, of the Scotch Bar, was recently appointed. 
Mr. McDonald has, moreover, supplemented the existing 
endowmenU associated with his name by a funlier gift of 
200,000 dols. to provide for any deficiency in income that may 
result from the fell in the rate of interest on investments. 


SCIENTIFIC SERIALS. 

Syntdnls Monthly Meteorological Magazine^ December, 1897. 
—A wet day in a wet district. A remarkably heavy rainfall oc¬ 
curred In'the Lake district on November 12. At Skelwith Fold 
(Lancashire) it amounted to 6 03 inches, or 7 5 per cent, of 
the antiUAl mean ; at Skelwith Bridge (Westmoreland) 6’35 
inches were measured, or 7*8 per cent., and at Leathwaiic 
(Cumberland) 8*03 inches, or 6'i per cent, of the annual mean. 
There Was no thunderstorm, but a continuous pelting rain nearly 
throughout the twenty-four hours. Naturally, much damage 
was coueed floods.—Temperature variations in November. 
An obaerVef at Cheltenham draws attention to some remarkable 
changes during November 14 to 20, the greatest of which was 
a fall of 2l*'4between the i8th and 19th. In the neighbourhood 
of LoiiiAon the neatest difl'efence between any two consecutive 
readings during November was 19"'6. Mr. Symons points out 
that nwly aimitar differences also occurred in 1866 and 1893.— 
The sfime number also contains some useful particulars, with 
illustratlom;, respecting Richard's inscrumervts for use with kites 
or b«tt6cm Pressure, humidity, and temperature are simul¬ 
taneously recorded on a siimle sheet of paper; the total weight 
6f thejl^mment is only 36 ounces. 

Wie^npanH^s AnHaUn eUr Phyuk uttd ChemU^ No. 12.— 
Origin 0^ oontACt electricity, by C* Christiansen. The gas 
AurrouiiidUig a jet of zinc, lead, or Un, amalgam has a marked 
influent U|W its uninterrupted length. Air, oxygen, and 
•uiphuious oeid bave the effect of reuurding the breaking up of 
the jet^, 0 wmg to contact electrificatkm. The author measures 
the ledgtb continuous jet by making it part of a circuit 

conuiiung a gidvonometer, the steadiness orthe needle denoting 
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the continuity of the jet. He finds that air or oxygen have 
no effect when quite dry.—Temperature of the electrodes of 
mercury atq lamps, L. Arons, In the arc lamp with 
mercury electrodes, devised by Arons, the anode is the hotier« 
and gradually distils over into the kathode, which is flickering 
and turbulent. Mercury is condensed on the walls of the 
vacuum tube, which are easily obscured.*-Deflection of kathtxle 
ra^, by W. Kaufmann and £. Aschkinass. The authors deter> 
mined the deflection prr>duced in kathode rays by a narrow 
field due to condenser plates mounted in a tube crossing the 
vacuum tube at right angles. They found that the amount of 
deflection observed U strictly in accordance with the projection 
hypothesis of kathode rays as against the German wave hypo¬ 
thesis.—Magnetic deflection of kathode rays, by W. Kaufmann. 
The above result led the author to redetermine the ratio 
of the charge of the projected particles to its mass, by a close 
study of the magnetic fleld deflecting the ray. It was found to 
be 177 X 10^ instead of zo?.—Kath^e ra^, by £. Wiedemann 
and G. C. Schmidt. There are two distinct kinds of kathode 
rays, which proceed from a point in the form of a solid cone 
and of a hollow cone resp^tively, producing on the wall of the 
tube a patch or a ring. The authors studi^ these two species 
under the simplest conditions. They placed a knob, forming 
the terminal of a L^her secondary wire, against an exhausted 
glass sphere without electrodes. A hollow cone proceeded 
from a point in the sphere next to the knob, whose angle varied 
with the exhaustion, the size of the sphere, and the curvature 
of the electrode, increasing as they increased.—Electric observa¬ 
tions by balloon, by R. Bdrnstein. The "balloon offers the best 
means of determining the true potential at any point iq/the 
atmosphere, but the charge of the balloon itself is a source of 
error. This may be eliminated by employing three collectors 
for three successive points below the balloon, and only about 
2 m. distant from each other. If the decrease of potential is 
uniform, the charge of the balloon is zero. Otherwise, the 
charge is easily calculated from the observed decrements.— 
Thermodynamics of luminescence, by K. Wesendonck. A 
luminescent body is capable of impwting heat to a body warmer 
than itself. This does not contradict the second law of thermo- 
dynamics, as luminescence is not ordinary thermal radiation. 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, December 16, 1897.—“The Comparative 
Chemistry of the Suprarenal Capsules.” By B. Moore, M.A., 
and Swale Vincent, M.B. 

In this paper it is shown that the “ jiaired bodies" of Elasmo- 
branch fishes conuin the same chromogen as the medulla of the 
suprarenal capsules of mammals. In previous pajorrs \’incent 
had shown not only that the ’‘paired bodies’’ bear a close 
resemblance histologically to mammalian medulla, but tliat they 
contain a sulMtance which constricts arterioles and raises blood 
pressure in a similar manner to mammalian medulla. 

From the chemical point of view Moore had further shown 
that this active substance is closely associated with a chromogen 
also found only in the suprarenal medulla. The active materia! 
and chromogen are not, however, identical, for the activity may 
be destroyed without destroying the chromogen by allowing the 
material to stand for seven to ten days in strong alcohol. 
Moore hence supposes that the active material has a complex 
molecule which is decomposed by the alcohol, and that the 
chromogenic properties Me attached to a group in this molecule 
which is unaltacked in the decomptSshion. 

The colour reactions of the chromogen show that it contains 
an on ho-dihydroxy-benzene nucleus ; thus, it gives a <ieep green 
colomtion with ferric chloride, and reduces silver nitrate in the 
cold. Besides these tests, it gives a rose-red colour with 
alkalis and free halogens and other reactions, which show that 
it is R strong reducing agent. 

Using these colour reactions as tests the chromogen was 
sought for in extracts of the paired bodies of IClasmobTapchs 
and was found to be present in abundande. 

ft was also shown that no chromogen is present in 
inter^renat of Elasmobranchs, which, according to Vin^^ht, 
oorresponcU to the cortex of the suprarenal of mammals. ^ ' 

Thus, additionat evidence is furnished tbet the paired 
correuxmd mammalian medulla, white the ioterrrenal doe^ iip( 

reeemwe .medulla and U probably cortex, as suggested 
Vincent, 
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On a Method of determining the Reactions at the Pottiti 
of Support of Continuous Beams.’" By George Wilson, . 

Demonitrator in Engineering in the Whitworth Laboratory of 
the Owens College, Manchester. 

The solution given in this paper differs fl'Oin those of jBresse, 
CUpeyron, and Heppel, insomuch that the reactions at the 
ints of support are considered as the unknown quemdties to 
determined, instead'of the bending moments over the p^rs. 

It is shown that by considering the continuous beam as a 
beam supported at each end and under the action of the given 
loading acting downwards, and the intermediate supports con¬ 
sidered as unknown concentrated loads acting upwards, and 
equating the deflection at any intermediate point of support 
Caused by the former loading to that caused by the several 
intermediaie reactions treatetl as concentrated loads, the 
following series ot equations is obtained, viz. : — 

Ni R,Mi' -t- -h Raff/" + . . . 

N, « Ri«,' + Rgr/a" + Rj«a'" 4 -. . . 

&c, &c. 

Where R with the correct suflix is the reaction at aiw inter¬ 
mediate point of support, and N and rr with their suffixes are 
quantities depending on the dimensions of the beam and the 
loading. 

The quantities n are constant and need only be determined 
once, whilst the value of N changes with the position and 
magnitude of the live load. A method of determining these 
Constants when the cross section of the beam is varumle, is 
given ; when the cross section is uniform, the equations can be 
written down at once. 

The elevation or depression of the supports from any cause 
affects the values of R, the alterations in which can be deter¬ 
mined by means of the above equations when the amount of 
the elevation or depression is known. 

An example i.s appended to show the application of the 
method. 

Geological Society, December 15,1897.—Dr. Henry Hicks, 
F.R.S., President, in the chair.—On the Pyromerides of Boulay 
Bay, Jersey, by John Parkinson. After briefly noticing the 
literature of the subject, the author described the -altered 
rhyolites of Boulay Bay, One variety, the commonest, is of a 
dark red colour, showing flow-structure; another is porphyritic; 
a third, near the centre of the Bay, has a pale greenish matrix 
enclosing fragments, which, however, are due to flow-breccia- 
tion. lirge pyromerides occur in two localities t in the more 
interesting, that north of the jetty, the structure of the rock 
indicates cither a very peculiar magmatic differentiation in si/u 
or (more probably) the mixture of two magmas differing in their 
stage of consolidation. From study of a series of specimens of 
the pyromeridal rock, the author arrived at the following c<^- 
elusions; (i) The rock shows marked flow-structure and at 
times bands which indicate a slight difference in its comporition, 
the latter tending to assume a momliform outline. In such the 
microscopic structure corresponds with that of the pyroiperides, 
and exWbits traces of radial crystallisation. (2) These afford a 
passage into somewhat oval pyromerides, with rather tapering 
ends and irregularly mammiilated surfaces. (3) Proih these 
sometimes a single one seems to be thrown off, while tines of 
pyromerides or little lumps of similar material are scattered 
about the matrix. (4) Many of the pyromerides are solid 
throughout; others have a central cavity filled with quartz.— 
On the exploration of T)' Newydd Cave near Tremeirchioii, 
North Wales, by the Rev, G. C H. Pollen. In November 
1896 a Committee was formed, consisting pf Dr. H, Hicks, J>r. 
II. Woodward, and the author, for the purpose of exploring 
this caverp, which is situated in the some mvtne qh.theeast sidt 
of the Vale of Clwyd as the weU-lqzawh caverns of F^iinOn 
Beuno and Oise Gwyn, explored about tw 4 ve years ago ^ Dr^ 
H, Hicks 4 nd Mr, E. B.Xuxmoore. Oraotf have bfeh made 
by the Koyol Society and by the Government Grant Cteibittee 
for the ptirpoee Of carrying on the expldraii^s j and thbi^ a 
considerable time must elapse before fke work is eomj|deted7^^ 
results alrendy obtained a^e of importam^ The 
been in pait broken info by quarryi% operatic#, ^ 
chofobeint add wme comptcti^fy 

leu atratlfied dnpOsitKi and had ifeximfod 
Ahhoogh the grodnd above the cateM ii m#^ 
and erratic^ the norih and Aofo Ihd cen^ 
not a foogment of anything Mm imufodiifoly lodiSI imMlii ti# 
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been discovered in the cavern itself, showing clearly ihat the 
depcwits iti the cavern had been carried in by water belore the 
northe*® and western ice had reached this area. The work 
has bcm carried on almost continuously throughout the year, 
and ntott of the material has t>een removed for a distance of over 
60 feet from the entrance. The height of the cavern above sea- 
level is 430 feet, or about 20 feet above the iloor of the Cae 
Gwyn CaVe. The following point? ap^ar to the author to be 
now fully established : (l) The material in the Ty Newydd 
Cave, as in the lower parts of those of Ffynnon Beuno and Cae 
Gwyn, is of purely local origin. Of this he can ai>eak with 
cemfidence, as the question was before him from the beginning 
and the gravels were examined with minute care for erratics. 
(2) This local deposit is of earlier date than the boulder clay 
with western and northern drift. This was proved by the 
finding of granite- and felsite-fHaildcrs abundantly at higher 
levels and over the cave, and in one case tilling the upper pare 
f.d one of the fissures communicating from above with the cavern. 

(5) The occurrence of the tooth of a large mammal {Rkimteros) 
In the lower part of the cave shows that the animal was con- 
temporary with, or of earlier date than the infilling of the 
cavern by the local drift. | 

Ghtmical Society, December 15, 1897.—Prof. Dewar, j 
I’resident, in the chair.—Prof. K. R. Japp delivered the Kekule 
Memorial Lecture (see p. 180)—December 16, 1897.—Prof. 
Dewar, President, in the chair.—The following papera were 
read :—^Stereochemistry of unnaturated compounds. Part i, 
Esterification of substituted .icrylic acids, by J, J. Sudborough 
and L. Lloyd. The authors have made experiments on the 
esterification of many cinnamic acids and other derivatives of 
acrylic acid : the acids were boiled under fbted conditions with 
ineihylic alcohol solutions of hydrogen chloride, and the quantity 
of methylic salt formed was subsequently determined. Several 
rules governing the speed and cour.se of esterification are for¬ 
mulated—Formation and hydrolysis of esters, by J. J. Sud- 
Ixircugh and M, K. Feilmann. The authors conclude that in 
the convension of an acid into its e.ster by the action of an 
alcohol, either with nr without hydrogen chloride, the rate of 
esterification is determined by two factors, namely (i) the 
configuration of the acid or the clo.se proximity of substituting 
groups to the carboxyl group, and (2) the strength of the acid 
as determined by its amnity constant. The same two factors 
operate in determining the rate of hydrolysis of the ester.— 
A new method of determining freezing points in very dilute 
solution, by M. Wildermann.—A possible basis of generalisa¬ 
tion of isomeric changes in organic compounds, by A. Lap- 
Worth, The author points out that many isomeric changes, 
hitherto regarded as of dissimilar types, nmy be formulated as 
special cases of a general form, expressible by the reversible 
equation R*M . : Rr ^ ; a labile group M 

moves from an a to a 7 position, the necessary rearrangement 
of single and double bindings taking place between the three 
atoms^ R., and R,.. By the aid of this general formula 
and Its extended forms the auihtw is able to explain a large 
number of Cases of desmotropy, tauiomerism and isomeric 
change^ 

Dublin. 

Royal Dublin Society, December 22, 1897.—Prof, tl* I*"- 
Fitegerald, F.R.S., in the chair.—Prof. Thomas Preston read 
a paper oh the radiation of light in a magnetic field. The 
ituthor described how he had been led to ap^y photography to 
the study <d the effect frecently discovered by Prof. Zeeman) 
produced by a strong magnetic field on the radiation from a 
source of light pUcecT in it. The photqjraplw were projected 
a screen, and they rendered all Ute Cf&ts described by Prof. 
Zeeman dearly visible to a large audience (see p. 173).—Prof, 
i: F.JL&i then read a note oti a thetny of sun-spots. If 

' jjlt Woe level in the photosphere the tempemture falls below the 
tempentture of the elements present, an 4 the pressure h 
it ptedpitfttion of liquid will result; and it is sug- 
:heMed n fioodof Hqujd matter, supported on 

gaseouifeoattmr of %her density, womd |^ve rise to the appear* 
atlhespreiM^ ^ a Sun*sp0K. ^ If the liquid is opaque, vriU 
the surrouhdii^^ l>e reflection 

: iq( et the edge and the inrush of gasdous matter 

fi hi^eved, eapi^ £e appeamnne 
'ire'^evapdrathm of the;, liquid!' cohstitatUi 
■ ■ of the spot.' lOnvilds.'view'tltt 

* c^imge df state in the 

voi.!‘57j' ^ 


Paris. 

Academy of Sciences, December 20, iS97.^M. A. Cbatin 
in the chair.—The Secretary informed the Academy of the loss 
it had Sustamed through the recent death of M. Brioschi, of 
Milan.—Observations relative to the coffins of Voltaire and 
of Rousseau, opened December 18, 1897, by M. Berthelot.— 
Determination of the absolute coordinates of the stars, and 
also of the latitude, by means of meridian instruments. General 
method for the solution of these problems, by M. Lfcwy.—On 
the periods of double integrals of algebraic functions, by M. 
Emile Picard, — Comparison of the thermogenctic or dynamo- 
genetic power of simple foo<l-stufFs with their nutritive value, by 
M. A. Chauveau. A considerable difference exists between the 
isoenergetic and isotrophic weights of sugar and fat in the case 
of a working subject. The isoglycogenetic and isotrophic 
powent are practically identical.—On those cases of the prob¬ 
lem of three bodies (and of n bodies) in which two of them 
collide at the end of a finite time, by M. Painlev^.—On a special 
method of circumzenithal observations, by M, Ch. Rouget. A 
further study of the method described in a previous note.—On a 
particular conjugate net of certain .surfaces derived from surface# 
of the second order, by M. S. Mangeoi.—On Taylor's .series, 
by M. Eug. Fabry.—On the isothermal and adiabatic transfor¬ 
mations of true gases ; determination of the ratio of the two 
specific heats, Ijy' M. A. Leduc,—On an apparatus permitting 
of the separation of simple radiations in close proximity, by M. 
Maurice Hamy. The method is based upon the principle of 
interference.--Ebullioscopy of some salts in ethereal solution, 
by M. R, Lespieau. Results are given for uranyl nitrate and 
the chlorides of mercur)', iron, rinc, and antimony. —On cerium, 
by Ml'Boudouard. A reply to criticisms on a former paper by 
the author.—On the duration of the phosphorescent power of 
sulphide of strontium, by M. Jos^ Rodriguez Mourelo. Experi¬ 
ments on sulphide of strontium prepared by different methods 
show that tho.se specimens which exhibit the greatest intensity of 
phosphorescence are also those in which the property is most 
quickly developed and is preserved for the longest time.— 
Volumetric estimation of antimony, by M. H. Causse. The 
new method proposed is an iodometric one, depending upon the 
liberation of iodine from iodic acid by antimonious oxide.— 
Difference iK'tween nitroso-substitution derivatives according as 
the NO ’ group is directly connected with carbon or with 
nitrogen, by MM. Camille \Iatignon and Deligny. A thermo- 
chemical paper.—A colour reaction of ordinary aldehyde, by M. 
1.01113 Simon. A blue colour is produced on the addition of 
.solutions of trimcthylamine and of nitro-prussiate of sodium. 
The reaction is not given by other aldehydes.—Action of 
piperidine upon carbonic ethers of phenols; formation of 
aromatic uretnanes, by MM. Cazeneuve and Moreau.—On two 
Lepidaptera destructive to the sugar-cane in the Mascarene Isles, 
by M. Edmond Bordage. The author endeavours to clear up 
the confusion which has arisen as to the history and nomenclature 
of two species, the larvK of which are known as borers.^'—On 
the nuclear value of the central body tif bacteria, hy MM. J. 
Kunstler and l\ Busquet.—On cxlra-liberian cribriform tissue 
and extra-ligneous vascular tissue, I)y M. E. Perrot.—On 
potato rot, ^ M. E. Rozc. An account of the nature 
and causes of the various changes to which the tubers 
arc liable after gathering.—The compo.sition of oat, wheal, 
and rye straw, by M. BaTland. The results of analyses show 
no dmercnce between the three varieties of straw, which 
contain only trifling quantities of nutritive material. Short and 
leafy straw is to be preferred for the food of horses, and long 
straw ^or their litter.—On the presence of beds containing 
Plamrbis pseudo-ammonius and Buiimus in the neigh¬ 
bourhood of Sabarrat and Mirepoix (Ari^e), V Vaggeur. 

—InAucnoe of sub-nitrate of bismuth upon the "hardening" of 
qider^ by MM- Leon Dufour and Daniel. The presence of the 
salt gr^tly retards the development of acidity. Its addition is 
recommended in the proportion of 10 grams per hectolitre 
(o*ot per tent.).—On the estimation of the acidity of urine, by 
M. H, JOttUe. Advantages are claimed for the use of a standard 
soludan of succharate of lime^ No indicator is required, the 
end-point being shown by the production of a precipitate of 
pho^hakc of cmclum when the free acid and acid phosphate of 
soditim hiVejbeen neutralised.— On the fermentation of cellulose, 
by M; V. Ohwlianski. A quantitative study of the action of 
the pteeitt ^ ^ preViqua communication. The 

prodbcfei ’Cf tbe decomposiUoas art hydrogen, carbon dioxide, 
and 'a of fiuty aeids.—Muscular atrophy 
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experimenlally produced by pyocyanic intoxination, by 
Charrin and Claude*—On tubercular sclcroiiii^ of the 

pancreas, by M. Paul Carnot. 

December 27.—M. A. Chatin in the chair.—In an obituary 
notice of M. K. Briosdd, whose recent death was annouriMd 
at previous meeting. M. HerniUc gave a brief accoum .pf 
the Work of that distinguished malhematician.—A special method 
for; the absolute determination of declinations and of latitude, 
by M. Loewy. A further ilevclopment of the subject of the 
author's previous communication, —The centrosomes in vegetaWa 
cellby M. L. (luignard.,-On phthalic green. Constitutiofl, 
by |lM. A. Haller and A. Guyoi. The colouring matter pee- 
vjoijfsly described is to be considered as a substilution derivative 
of malachiti! green. The results obtained by Pischer arc ex¬ 
plained by the presence of impurities in the materials used by 
nim.-*-Observaiion of the shower of Orinnids, December 
14, at Athens, by M. D. Eginitis.—On the existence of integrits 
in ofthoic system.s, t)y M. Kiquicr.—On surfaces applicable to a 
surface of revolution, by M. A. Pellet.—On linear functional 
equations, by M. Lt^merav-—On a spring ergogrnph, by 
A. Hi net ami N. Vaschilde. Several advantages are claimed 
for the use of a spring, instead of a weight, in this instrurnent, 
—Conductivity of radio-conductors or discontinued electrical 
conductivity. Resemblance to nervous conductivity, by M. 
Edouurd Braiily.—Magnetic properties of tempered steels, 
Mme. Sklodowska- Curie.—On the polarisation of the light 
emitted by a sodium flame placed in a magnetic field, by M. A. 
Cotton.—On the preparation of alloys of beryllium. Alloys of 
beryllium and copper, by M- P. Lebeau. The alloys are 
obtained by heating, in an electric furnace, an intimate mixture 
of oxide of beryllium, oxide of copper, and charcoal.—On the 
impurities of aluminium and of its alloys, by M. Ed. Defacoz. 
The author seeks to determine the form in which the foreign 
elements (silicon, iron, and copper) exist in the metaU—On a 
double carbonate ofsodium and protoxide of chromium, by M. G. 
Baugi^. The new salt results from the action of a solution of .sodium 
cavl>onaie upon chromous acetate in an atmosphere of carbon 
-dioxide. It crystallises with either one or ten molecules of 
water and is a powerful reducing agent, decomposing water at 
100^ C. with evolution of hydrogen.—On the atomic weight of 
cerium, by MM. Wyrouboff and A* Vcrncuil. A rejoinder to 
M. Boudouard's criticism.—On the use of carbide uf calcium 
in the prejmration of absolute alcohol, by M. P. Yvon. Pure 
alcohol is without action upon calcium carbide, but tlie presence 
-of even traces of water leads to the evolution of acetylene and 
formation of calcium liydrate. It is therefore possible by one, 
or at most two, distillations to prepare absolute alcohol from 
spirit of 90 per cent, strength.—On the aromatic diurethanes of 
piperazine, by MM. P. Cazeneuve and Moreau.—On a acctyl- 
turfurane and its presence in wood-far, by M. L. BouveauU.— 
On the behaviour, on distillation, of a mixture of pyridine with 
propionic, acetic, and formic acids. Th&author has studied the 
process ot fractionation in the case of mixtures of a volatile 
acid with a feeble base, In the case of pyridine and formic acid 
ithe former bej^ins to distil over in a nearly pure state, although 
its Iwiling point is 14'' higher than that of formic acid. —Qn 
cry stall ine minerals formed under the influence of volatile age^is 
at the expense of the andesites of the island of Thera (.Santorin), 
by M. A. I-acroix.— 7 'he theory of the sense of orientation in 
animals, by M. G. Keynaiid. —On the generation of leucocytes 
in the peritoneum, by M. J. J. Andeer. 
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A SYSTEM OF MEDICINE. 


A SyRim of Medicine, By many Writers. Edited by 
Thos. Clifford AUbutt, M.A., M.Dm F.R.C.P., &c., 
Regins Professor of Physic in the University of, 
Cambridge. VoK iii. Pp. xi + iooi. Illustrations 23. 
Charts iv. Plate i. Vol. iv, Pp. xii + 880. Illus¬ 
trations 3r. Plate i. (London ; Macmillan and Co., 

Ltd., 1897) 

HE works before us are the third and fourth volumes 
of Prof. Allbutt's “ System of Medicine,” the first 
and second volumes of which have been already reviewed 
in these columns, 

Vol- iii. begins with a consideration of the General 
Diseases of Obscure Causation. The subject is introduced 
by an article on Acute Rheumitism, or Rheumatic Fever, 
which is contributed by Dr. Church, This article con¬ 
tains a mass of clinical information drawn from a rich 
bibliography, and supplemented by the author’s own 
ample experience at St, Bartholomew’s ; as an instance 
of the latter, we may mention a chart of 1998 cases of 
rheumatic fever arranged in months according to the time 
of onset of the disease. Acute Rheumatism in children 
i& dealt with by Dr. Cheadle, and forms a valuable ad¬ 
dition to the above article. The very various manifesta¬ 
tions of acute rheumatism in children are described, and 
the relative sudsidiary importance of the arthritic phe¬ 
nomena is emphasised. Rest and full alkaline treatment 
are, according to the author, the most valuable thera¬ 
peutic measures in diminishing the frequency of the 
occurrence of cardiac inflantmatiori. 

The articles on Chronic Rheumatism, Gonorrlujeal 
Rheumatism, and Muscular Rheumatism are from the pen 
of Dr. A. E. Garrod, The essay on Rheumatoid Arthritis 
is contributed by Dr* Kent Spender, of the Royal 
Mineral Water Hospital, Bath ; unfortunately, before its 
completion he had to relinquish the task. The revision, 
however, fell into fiortunate hands, and was undertaken 
by Dr. A. E. Garrod, who entirely contributes the section 
on treatment Rheumatoid arthritis in children forms' 
the subject of a apecial essay by Dr. Still. The mono¬ 
graph on Rickets is written by Dr. Cheadle, and includes 
a full description of the disease, an account of its path- ; 
ology and treatment, and of its modifications and con¬ 
current disorders. Mr. Bowlby contributes three suc¬ 
cinct articles on Mollictes Ossium, Acromegaly, and | 
Hypertrophic Pulmonary Osteo-arthropathy. 

All will agree that the emy on Gout could not have { 
fiiUen into better hands, comtag es it does from the pen 
t^ Sir William Roberts. The author expresses the views 
^ clearly enunciated by him in the Croonian Lectures . 
with regard to the existence and decomposition 
The i^btivo merits of the 
i^iieo^Uical aod chemkat theories of the production of 
of gout are tiarefijjly examined. Th^ 

; the genera}^ 

bid of Dr^ Saimby contributes 

V ^ Dktbem Dr. thb 

of the 

Dkeaee 1]^, 


The second division of the work is devoted to diseases 
of Alimentation and Excretion. Two essays on the 
' general pathology of Digestion and Secretion introduce 
i^rthe subject. In the former, Drs. Ralfe and Soltau Fen¬ 
wick give an account of what may perhaps not in- 
appropriately be termed the clinical chemi^itry of diges¬ 
tion, and describe the more recent methods for the 
qualitative and quantitative determination of the various 
constituents—normal and pathological—of the digestive 
Juices, more especially, of course, of the gastric juice. 
It is to be wished that the value of exact chemical 
.examination of the gastric contents after test meals 
should be more recognised in this country. The general 
Pathology of Secretion is the subject of a short essay by 
Dr, Rose Bradford. The pathological modifications, both 
in quality and quantity, of external and internal secre¬ 
tions are considered. Shock and Collapse is treated in an 
original manner by Dr. Cobbet; Diseases of the Mouth 
by Dr. Wills, and Diseases of the (Plsophagus by Dr. 
Rolleslon. 

The Diseases of the Stomach are treated by several 
authors. Among the monographs composing this sub¬ 
section of the work may be mentioned the essays on 
Dyspepsia and Gastritis, by Dr. Lauder Brim ton. These 
articles contain a mass of valuable clinical information, 
and many useful hints for the treatment of these dis¬ 
orders. They are written in that clear and lucid style 
which IS characteristic of their author. Dr. Stocker 
contributes a short account of Sea-sickness. He divides 
the treatment of this most unpleasant disorder into 
preventive and remedial. Under the former head he 
advises light diet and purgation before starting. He 
regards the Ijeneficial action of the bromides as most 
probably due to the anfesthelic action which they exert 
on the pharynx and laryn.x, and suggests that they would 
probably be as efficacious if given as gargles. The 
Editor writes an account of Mountain-Sickness. He 
adopts the view that the symptoms arc due to the 
diminished oxygen tension obtaining at high altitudes. 
Prof. Allbutt further contributes the essays on Neuroses 
of the Stomach and Gastrectasis. In the former article 
the author gives an account of the recent researches of 
Pawlow upon the nervous mechanisms influencing gastric 
secretion. He then passes to the symptoms of the many 
varieties of gastric neuroses. Motor Disorders of the 
stomach are dealt with, and the article concludes with an 
account of the neuroses of the other abdominal viscera. 
The article on Gastrectasis comprises a discussion of 
the setiology, varieties, diagnosis and treatment of this 
disease. 

The essay on Ulcer 0/ the Stomach is written by Dr. 
Dri^chfield. The author first gives a brief account of 
the. histbry of this affection, he then passes on to the 
astipiogy, considering the r^/e played in its production 
hf aexi age, race, climate, occupation, &c. The discus¬ 
sion of symptomatology is very full, and includes a 
iJienikn of Acetonuxia and Dlaqpturia. The complica- 
, i^ad sequelae are fully amatderad, ae is the diagnosis, 
and treatment. Duodenal Ulcer forms the 
df a short appendix ib the above article. An 
0^ monograph on Tumourts iff the Stomach is firom the 
Hate White. Sbori accounts of Subphrenic 
A&qef^;and Diaphragmatic Hernia are given by Dri l^ec 
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Dickinson. A succinct essay on Abdominal Diagnosis- 
from a Gynaecological point of view is contributed by^ 
Dr. Playfair- JEnteroptosis is treated by Mr. Treves. 
The normal mechanism of the suspension of the variooa 
abdominal viscera is first considered, and then the dis¬ 
placements undergone by the viscera severally are dis¬ 
cussed. The commonest of all these conditions, 
movable kidney, is reserved for a future article. Tli^,. 
author then passes,on to general ptosis of the abdominal 
viscera or Glenard's disease. Its results and treatment 
are described and illustrated by three well-marked 
cases. 

The next section of the book is devoted to diseases ot 
the Peritoneum ; it begins by an article on Acute Perilo^ 
nitis, which is written by Mr. Treves. After a few 
pregnant general considerations the author proceeds to 
enumerate the chief varieties of peritonitis classified ac¬ 
cording to their cause. A table of loo cases of peri¬ 
tonitis from the records of the London Hospital is given. 
The symptoms arc next discussed, and numerous 
temperature charts appended. The course, termination, 
and prognosis of the disease are then considered, and 
the article closes with a clear enunciation of the lines of 
treatment, operative or medicinal, to he adopted. The 
remaining part of this section is written by Dr. Allchin. 
The author first directs his attention to Acute Peritonitis 
of Undetermined Nature. Simple Chronic Peritonitis is 
then dealt with, subsequently Tubercular Peritonitis, and 
finally New Growths of the Peritoneum. From the brief 
sketch given above it will be obvious that the whole 
subject is very thoroughly treated, and that all of interest 
to the physician finds very ample consideration. 

The concluding division of the volumes is devoted 
to Diseases of the Bowels. The subject is opened by 
an essay from the pen of Dr. Lauder Brunton on the 
Physiology of Faecal Evacuation and Constipation. 
The author considers fully the connections between the 
central nervous system and the intestines, and discusses 
the influence of emotions upon intestinal peristalsis. 
Under the head of Constipation Dr. Brunton discusses 
its causes and treatr^ent, position playing an important 
pan, relief from flabitual constipation being occasionally 
obtained by advising Uie patient to defiscate in the 
crouching position. The essay on Diarrhoja is from the 
pen of the same author, and forms an admirable study 
of the sul>ject. Dr. Rolleston contributes an article on 
Diseases of the Small Intestine, and Dr. Hale White a 
short monograph oh Colic. The editor has done well to 
entrust a special article on the Diarrhosas of Children to 
Dr. Eustace Smith ; this, for the general practitioner, 
most important subject, is exhaustively treated by the 
author, who, from the fulness of his clinical experience, 
handles the subject of treatment especially well. Sprue 
or Psilosls is well treated by Dr. Patrick Manson. 

Mr. Frederick Trevers writes an account of lntestitud 
Obstruction ; physicians will find this essay most Useful 
for reference. It is very full, and welt ctasaified, so that 
the reader can easily find what be waius^ The essay on . 
Perityphlitis, or Peritonitis localised in the region of the 
C^penm^ is ftom the pen of the same author^ and forms a 
complete dinical study of the std^cL A carefu% 
wriuee monOKtafdiy by Dr. Hale White, upon Diseases 
of the CdkjHa, and a ^ort note on the Differential Diagnosis 
Mo. 1473, VOL. 57] 


of Diseases of tlie Rectum and .\nust by Mr. .AUiaiiham, 
conclude the volume. 

Vol. iv. opens with a section on Diseases of the Liver.* 
This subject is introduced by four monographs of general 
interest on the Anatomy and Physiology of the Liver, 
Congestion of the Liver and Jaundice by Dr. William 
Hunter. The same author subsequently contributes 
special articles on ToxiCtnic Jaundice, Weills Disease, 
and Acute Yellow Atrophy. Dr. Hale White writes a suc¬ 
cinct account of Perihepatitis and Hepatic New Growths. 
The difficult medico-surgical subjects of Diseases of the 
^ Gall Bladder and Bile-Ducts and Cholangitis are ably 
handled by Mr. Mayo Robson. The great progress 
which has of late been made in the treatment of these 
affections will render Mr. Hobson’s article, which is quite 
up to date, of especial value to physicians. We find 
I it odd, however, that no mention should be made in the 
bibliography of a book recently written upon this subject 
by Mr, Waring. The section concludes with an essay 
on Diseases of the Pancreas by Dr. Fitz. 

The second division of the volume is devoted to 
Diseases of the Kidneys. Dr. Rose Bradford writes a 
complete essay on the (ieneral Pathology of the Renal 
Functions. The first part of the essay is dcNOted to 
abnormalities in the urine and their detection. The 
second part concerns itself more especially w’ith the 
General Pathology of Renal Disease, in which arc com¬ 
prised a short discussion of Dropsy and Uneinia. Prof. 
Alexander Macalister contributes an article on Nephro¬ 
ptosis, or Moveable Kidney, to which is appended a rich 
bibliography, Dr. Howship Dickinson writes a complete 
essay upon Diseases of the Kidney characterised by 
Albuminuria. The Diseases of the Kidney which admit 
of surgical treatment form the subject of a comprehensive 
article by Mr. Henry Morris. 

The third division of the volume occupies itself with 
the Diseases of Lymphatic and Ductless Glands, in 
which are included Diseases of the Thyroid Gland, the 
Spleen, Supra renal Bodies, Hodgkin's Disease, and 
Scrofula. This section concludes with a monograph on 
Obesity by Sir Dyce Duckworth. The aiticle contains a 
discussion of the various methods of treatment adopted 
in obesity, such, for instance, as Banting’s, Salisbury's, 
Oeitel's, &c., and a useful dietary adopted by the author 
in his own practice. 

The fourth part of the book is devoted to Diseases of 
the Respiratory Organs, and comprises articles by Or* 
Ransome on the General Pathology of Respiratory 
Diseases, and the Treatment of Asphyxia, and one 
on Physical Signs of Diseases of the Lungs and Heart 
by Dr. Hector Mackenzie, The volume concludes with 
a section on Diseases of the Nose, Pharynx, and Larytm. 
The artides in this last section arev&om the pen of 
and throat specudists, and include contributions hy 
Feljx Somoni t>r. Watson WiUiami, Dr. GrcviUe. Mac- 
il0nald«;and Dr* do Haviland HalL 
The editor imd his collaborators agam to be 
gratulated ii^ these further fruits their labenr^ To 
com^m onO voiothe of the syetetn; udt 
'The 

the preawit if taiber ; 

predecetsot^ fiiW to a : 

■■the student and^'liveciitioae^'of^'in^ 



January 13, 1898] 


NATURE 


243 


ELECTROCHEMISTRY. 

7%b Ei0Hinfs 0j Eiectro-CAemisipyt treated Experf- 
mmtdlfy. By Dr. Rabcil: Liipke. Translated from 
tKe aecond, revised and enlarg^ed edition by M. M. 
Fattiton Muir, M.A. Pp. xv + 223. (London : H. 
Grevel and Co., 18^7.) 

T he parts of electro-chemistry dealt with in this 
b0(^ are the electroljrsis of litjoids, the theory of 
solutions and of osmotic pressure, and the theory of the 
galvanic battery. We gather from the preface that the 
main objoct of the book is to give a description of a 
number of experiments which illustrate the most im¬ 
portant laws of the subject. We think that the author 
has been successful in this respect, and that the book 
will prove useful to teachers of physical chemistry. For 
the experiments described in this book are essentially 
lecture experiments ; they are arranged not so much with 
the object of getting the greatest possible accuracy, but 
by means of simple apparatus to give striking illus¬ 
trations of the points under discussion in the time 
available in a lecture. The experiments are described 
in suf^cient detail to enable any one to repeat them 
without difficulty, and seem well adapted for the purpose 
for which they arc intended. When, however, we leave 
the description of the experiments and come to the 
conclusions which the author draws from them, the book 
seems to us to be much less satisfactory ; the statements 
are sometimes obscure, and occasionally erroneous. In 
the chapter on Faraday’s laws of electrolysis the text 
seems to imply that the amount of salt electrolysed 
by a given quantity of electricity depends upon the time 
the electricity takes to pass through the electrolyte. The 
statements are on pp. 34 and 35, and occur in the 
definition of what the author means by the expression 
“electrochemical equivalent.” This is quite different 
from the ordinary meaning of the term electro¬ 
chemical equivalent of a substance. In this book the 
electrochemical equivalent is not, as hitherto, the number 
of grammes of the substance separated by the passage 
through the electrolyte of one unity of electricity, but 
the number of units of electricity required to separate 
the formula weight in grammes of the substance. We 
think that nothing but confusion can come from using 
the old expression in this new sense. This, however, is 
not the worst; for in defining this quantity the author 
says “the electrochemical equivalent—that is to say, 
the number of coulombs which causes the separation in 
one second [the italics are ours] of that fraction of the 
atomic weight of the metal or of the formula weight of 
an anion group which corresponds with a single valency.” 
Of course the allusion to one second is quite misleading ; 
the atatepwnt would have been equally true if one cen¬ 
tury had been substituted for one second. The point is 
cmibrh^tely emphasised by the translator, who has a 
to the effect, “ the statement in the text may be 
electrochemical equivalent is the number 
c^lombs that ca^es the separation of a gramme 
equivialent of a metal or anion group in one second.*” To 
the fbllowihg numerical example is 

that abca hydrogen and lo c.c. oxygen 
bolidtteS in an of wj^ in 

to the production of *1667: c*c. 


explosive gas per second, and therefore the quantity of 
electricity was '1667/174 ; that is *958 coulomb.” 

We have devoted some space to this point b^t^nse it 
is one about which students are apt to fall into error, 
even when it is not suggested to them by the texUbooks. 
It is only fair, however, to say that the other chapters are 
much better than the one on Faraday’s law. The chapter 
on the resistance of electrolytes is clear; it would have 
been more complete if it had contained an account of 
M r. Whetham’s experiments on the velocity of the ions. 
By a misprint the student, when determining the resist¬ 
ance of an electrolyte, is directed to adjust the, resist¬ 
ances until the telephone sounds. In the chapters on 
osmotic pressure we have a clear account of the methods 
of preparing the semi-permeable membranes of ferro- 
cyanide of copper. In connection with this subject we 
may remark that it would be interesting to have brought 
together all the various experiments made on the freezing 
and boiling points of organic solutions, so as to see how 
great, if any, are the divergencies from the strict accuracy 
of the law that substances in solution exert, as osmotic 
pressure, the same pressure as that which they would 
exert if they were to occupy as gases the sanie volume 
at the same temperature. 

A large portion of the latter part of the book is taken 
up with the discussion of the theory of the galvanic cell ; 
this is generally clear, and the experiments as usual are 
good and well described. It would be well, however, to 
discriminate in the theory of the potential difference 
between a metal and a solution of the salt of the metal 
between what is derivable from the theory of osmotic 
pressure and what is the result of further assumption. 
The theory shows that w this potential difference is 
expressed by an equation of the form 
»=* - naiogw-f-c 

where 0 is the absolute temperature, a a constant, «> a 
quantity proportional to the osmotic pressure of the 
action in the solution, and C a quantity of which all that 
is known about it is that it is independent of the strength 
of the solution, to write the expression in the form 

» = oS log ?■ 

as is done in the text, is to assume that this constant is 
proportional to the absolute temperature, an assumption 
which ought to be justified by a series of experiments at 
different temperatures. We have no hesitation in recom¬ 
mending the book to teachers of physics, though we think 
it a somewhat dangerous book to put in the hands of a 
student at the commencement of his studies in electro¬ 
chemistry. 


0 (/E BOOK SHELF. 

Tike Foundations of Scientific A^culture. By Samuel 
. Co^ke, M.A., F.I.e., F.G.S. Pp* ix + 268. (London : 
Longmans, 1897.) 

ThId author is a Professor in the College of Sciences at 
Poona ; his book contains the matter pf a short course 
of lollies which he has been in the habit of delivering 
to ^ tplxod class of students. In tha bourse of 260 pages 
he triptts Of meteorology, minetaiogy, rocks, soil, plant 
Indian crops, maimres, implements used in 
cuifrpttqn, and mensuration. Themis oesidcs a scheme 
ofr^uhlliitlve analysis, a glossary of terms, and 129 
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examination questions* The book is wntten with abilS^ 
and vigour, and evidently with a keen appreciation df 
the special needs of India. A full discussion of any 
stibject in the brief limits to which the author confines 
himself course, quite impossible, but enough, !^ 

done to arouse interest and inquiry, and this apparently 
is the author's object. One paragraph we must quote. 
Alluding to the present effect of Government education 
in India, namely the withdrawal, of the educated classes 
from agricultural pursuits,he says: “The first great step 
in renovating the profe^joh of agriculture must come 
from the introduction of rational systems of national 
education. Governments must needs rectify their 
educational codes so as to give greater encouragement 
to studies tending to the enlightenment of rural popula¬ 
tions in regard to food production and the relation of 
the science of rural economy thereto, combined with 
systematic demonstrations oi economical methods of 
applying science to agricultural practice.” This advice 
is equaUv needed in our own country, R. W. 

The Zoological Record. Volume ihe Thirty-third ; being 
Records of Zoological Literature relating chiefly to the 
Year 1896. By J. A. Thomson, R. Lydekker, R. 
Bowdler Sharpe, G. A. Boulenger, W. A. Herd man, 
B. B. Woodward, A. W. Brown, D. Sharp, Florence 
Buchanan, R. T. Gunther, and R. ven Lendenfeld. 
Edited (for the Zoological Society of London) by 
David Sharp, M.A., F.R,S., F Z.S., &c. Pp. 890* 
(London : Gurney and Jackson, 1897). 

Great credit is certainly due to the zoologists Ibr 
the way in which they keep up their “Record,” and 
for the punctual manner in which the annual volume 
is brought out. The zoological literature of 1896, which 
has appeared in various works, memoirs and periodicals 
all oyer the world during that year, has been already 
investigated and abstracted by these diligent recorders, 
and the summary of it appears in the present volume, 
the preface of which is dated in September last, and 
which was actually issued to the public in November. 
In no other branch of science, so far as we know, has a 
“ Record ” been kept up for so long a period, or issued 
so neafly up to date. 

Besides eighteen records relating to as many branches 
of zoology, the present volume contains a very useful 
alphabetical list of the journals and other periodicals 
that contain zoological papers. This is arranged accord¬ 
ing to the abbro\nated titles by which the journals are 
quoted in the various “ Records,” but the*-full titles are 
also added, so that we have here a complete and most 
useful catalogue ^of zoological periodicals. We have npt 
counted their tiumber, but the, list takes up about forty- 
two closely printed pages, so that if we reckon them a 
thousand we shall not oe much over the mark. Besides^ 
analysing the separate publications referring to hts' 
particular subject, the unfortunate recorder may, there¬ 
fore, have nearly a thousand periodicals to consult, in 
order to collect, together the ira^ents relating to his 
particular subject. So great being the field of work 
in zoology alone, it is difficult to over-estimate the 
extent of the task about to be undertaken by the Royal 
Society of preparing an annual record of the literature of 
all branches of science. 

As regards the individual records in the present 
volume, we observe with regret that several of them are 
without any-^oit of introduction. It U obvious,^ as We 
pointed out last year, that an introduction, 5];iecifymg the 
principal points in which an advance has been made In 
the particular subject, is a neces^iy part of a good 
tecora. Such an introduction would be read wKIl 
interest by many zoologists, who do not requite to tfo 
into details veiy deeply-"-^and ahoi;^ on no account lnt 
omitted. Considerable care and tune ts. no doubt, 1 % 
volved in its preparation ; but we trust that Dr. Shm^ 
who \n this respect himself sets an excellent example i# 
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regards the Insect^ will not allow any of his /' ye-' 
corders” to shirk this part of their task, however unwilling 
he ma> be to add to their arduous duties. , , 

Annuaire pouf' PAn 1898, publii pat le Baiteau des 
Lop^tums. Pp. 613 + 147. (Parts; Gauthier^Villars 
et F\\s.) 

Annuaire de V(}bsen>atoire mu$dcipal de Monfiouris 
pour rAnnie 1898. Pp. 636. (Paris: Gauthfet- 
Villars et Fils.) . ^ 

Thebe two year-books of scientific information annually 
increase in value by the addition of new data and re¬ 
vision of the old. The Annuaire of the Bureau of 
Longitudes has undergone several changes. In the 
astronomical part the t^les of mean positions of stars 
supposed to be variable have been omitted, the tables of 
the elements of minor planets have been curtailed, and 
in the same way the number of coordinates referring to 
the orbits of double stars has been diminished. The 
table of elements of periodic comets only observed at a 
single apparition has been transferred to the Connais- 
same de Temps^ but comets observed at a return are 
retained in the volume. The chapter on tides has been 
rearranged and revised, and new tables inserted. M. 
Moureaux contributes three new charts showing the 
m^netic elements in France, based on direct observ¬ 
ations ; the charts are for the epoch January i, 1896. 
M. Berthelot brings up to date the tables in the section 
on thermo-chemistry. The articles in the Annuaire arc 
all interesting. MM. Lerwy and Puiseux contribute a 
paper on recent progress in the knowledge of the 
lunar surface, obtained by means of photography; M. 
Poincard contributes a valuable paper on the stability of 
the solar system ; an account of Fizeau^s scientific work 
is given by M. Cornu; and M. Janssen describes the 
work done at the observatory on the summit of Mont 
Blanc in 1897. Finally, there is an address by MM- 
JUnasen and La^wy, delivered on the occasion of M. 
Faye’s jubilee last January. 

The Annuaire of the Municipal Observatory does not 
cover so wide a field as that of the Bureau des Longi¬ 
tudes. It contains the results of observations made, 
during 1806, in the departments of meteorology, 
chemistry, micrography, and hygiene under the control 
of the Municipal Council of the City of Paris. In each 
of these branches, and especially in the sections of 
chemistry and micrography, a large amount of work 
was done beyond the mere compilation of statistics, and 
the volume is thereby rendered serviceable to all wfio 
are interested in the science of public health. 

Mimoires de la Sociiti de Physique et fPHistoire 
naiurelle de GenPve. Tome xxxii. Seconde Partie. 
?P* Ixxxi 4 - 401. (Genfevc : Georg et Paris: 
G. FisChbacher, 189^97.) . 

Thk^e are five papers in this volume, illUitrMtSd by 
fourteen plates and numerous figures in the text. 
a tong^ memoir. Mile. C.. Schdpyk# describes her 
searches on the nerves of the labyrinth or 
and the functions of the brain and medulla of fn^, Wifb 
a g^eral comtmson of the central nervous syiiite^ Of 
various batrachians. A demonstration of a fundatnei^al 
thdmrem referring to the pritditive fiictofs of 
numbers |s deVelojped by M. Ch. Gdlfrien AnatootibaV 
researches ori a number of plants 
J. Bric||uet de Doriot describes echino|Le^^ 
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wjith tjtn^s fuiadaipental principles of phy$ic9.l 
sdievi^ fiilid the 40 Cond with physical geography as it is 
understood. The complete sylmbus thus pro- 
putlinea of art elementary course of general 
sdetKX^:? Wf- Thorntoh*s book has been written upon the 
lihe^ first pkrt of the syllabus, and therefore it is 

liihitnd; Ip brief treatment of the elementary facts and 
pripdii^.of physic^ abd chemistry. A large number of 
c>ph$rnhi^is are included, some of them good. The 
illuS^ratione are also numerous, and some of them are 
originai ' 

and of New South Wales^ 1895-96, 

By T, A. Coghlan. Vol i. Ninth issue. Pp, 491. 
(Sydney : Government Printer, 1897.) 

The diflftctttty in preparing a volume of this kind is to 
limit the information concerning the details of local 
affairs, and yet make them useful both locally and to the 
outside worid interested in the features and progress of 
our i^lonlal possessions. Mr. Coghlan, the Government 
Statisticiah of New South Wales, seems to have success¬ 
fully adjusted the balance of the two interests, with the 
result that his volume appeals to all who wish to have 
accurate information concerning the active life of the 
Colony. Moreover, there arc chapters on the history of 
the Colony, the climate, geological structure, physical 
configuration, fauna, flora, forestry and fisheries, and 
mines Sind minerals. The volume will be very service¬ 
able for reference. 


LETTERS^ TO THE EDITOR 

[TAf Editor dots not Aold kitnsiff responsible for opinions ex- 
pressed bp his correspondents. Neither can he undertake 
to return^ or to eomspond with the lOriters of rejected 
manuscripts intended for this or any other part of NatuRR. 
No notice is taken of anonymous communications.] 

The OUcial Period and the Irish Fauna. 


lx has been shown-^by the work of many observers, in Scot- 
land ^Ireland, uorth^western England and the Isle of Man that 
dnri^. the GUcUl Period the basin of the Irish Sea must have 
been bited Fhh an ice-sheet. It is not probable, therefore, that 
the Interesting speculations of Dr. Scharf on the origin of the 
Irish fauna (Nattrb, October 28, iSyy), in so fer as they are 
Upon assumptions as to the glacial conditions of the Irish 
win meet with much acceptance among geologists. 

Tbere is one possible mode of mij^ration for land-animals In 
formerly glaciated regions which I think has been too frequently 
ignored 1 ^ students of the subject. I refer to the prol)ability 
that the ice-sheet itself may have furnished a practicable route 
aomis narrow seas. In Prof. I. C. Russell’s lummous description 
of the Malaspicia Glacier of Alarita, we read that **a broad 
game-trail which had evidently long been used by bears, wolves, 
fpxosJarid mountain-goats/V skirting the Chars Hills, con¬ 
tinued wcvbss the glacier 6 or 8 nules north-eastward to the 
Sm^vat KUbu" A^ln, Dr. Scharf himself incidenully men- 
in Kprthern Europe it is a well-known fact that 
travelling considerable distances 

my meeiri mWvey of the Isle bf Man 1 have fbund 
evidence to show that dutdhg the maximum glaciation 
>IH ice-sheet swept acroes jthe highest summit (2034 
ahm that duriiig the eloelng «ta« the Glacial 
' >iheet tuehed mor»; vap&hy hi the vicinity 

than in the surrounding dmiterated sea^bashi. 
CdiM^ekMis the Mkud formed a nunatak accessible 
al which conldi cross tlire ice. And I think that 
idewstahees the close oi the Glacia) 

ihat .n^ aatioahdhm the enclosed 

but latitude* ^ to ihip. 

before the dimaying ice-k)beb had dissp^^ 
the widr 

it is .dl^ thsk m awtfh al'tse dswer 

SaWiem aij^ this epn- 

micknCss had covered 
_ Jcaesedl perhaiWr a» t l^ve 
eocmer^^^^ la the west, because 
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of the greater amount of snowfall along the western periphery 
of the sheet. 

In the northern part 0/ the Irish Sea basin there existed a 
high plateau of i^e, its surface probably not far, if ’at all, short 
of 3000 feet above present sea-level. An amelioration of cUmale 
set in, and piugreasra until, say, no permanent snow was possible 
at any aUitude under icx» feet. But the ice-riieet wu already 
in possessidm and by reason of its elevation would remain, 
throughout the greater part of its area, uninftuenced by this ^tent 
of cha^t pr it alight even still continue to grow where there 
was sumetot predpatation. In an ice:choked burin hummed 
in by htlU as is the Irish Sea, the discharge by fioW albne was 
scarcely likely to keep pace with the surlace accumutation^ 

Not until the climate became such that melUttg was in 
progiW over the whole plateau would there be mu% Iteneral 
iowerti^ 6f its surface. Under such conditions, as the elevation 
of the ice-sheet was equal to, or greater than, the uplands upon 
which it abutred, the snowfall could no longer renwn perman¬ 
ently, even on the hilly ground. Hence, as the land emerged 
from its icy covering, it would remain bare, and ready tosnp^t 
vegetation. As on the Malaspina Glacier, even the ice itself, 
where covered with morainic debris, might become verdure-clad. 

The meltini^ influence of rain falling upon the ice-sheet 
would be distributed equally over the recipient sur&ce, for its 
superfluous heat would m at once absorbed. But whatever rain 
fell upon the emerging land could gather and flow in compara¬ 
tively warm streams, capable of exerting a considerable difler- 
ential effect where the)^ impinged upon the margin of the ice. 
There would thus be a general tendency for the melting mass to 
shrink down more quickly in the vicinity of land ; and this 
effect would be accelerated as the lower levels were uncovered. 

These are the conditions disclosed by the field evidence in the 
Isle of Man, and that life existed under such conditions is 
t?r^)ved by the presence, in one of the gravel-terraces of this 
period, of the arctic fresh-water crustacean Lepidurtts {dpus) 
j^/acia/iSi which lives now in icy pools near glaciers in Norway 
and Spitsbergen, along with an arctic willow, Sa/ix herbacea, 
an<l a few other plants of wider range. 

The Irish Elk reached the Isle of Man about this time, and I 
think it probable that it crossed from the mainland on the 
waning ice-sheet. The evidence is altogether unsatisfactruy fOr 
a Post-Glacial land-connection, as Mr. P. F. Kendall has shown. 

The distance between the nearest points of Ireland and Scot¬ 
land is about the same as between the nearest points of the Isle 
of Man and Scotland, and 1 see no reason why certain elements 
of the Post-Glacial fauna of Ireland should not have 1 >een 
similarly introduced by the ice-bridge. At any rate, in view of 
the above-quoted data furnished by the Alasksin Glaciers, this 
appears to me to be a legitimate supposition, and one which is 
in keeping with the general trend of the geological evidence. 

G. W. LAMri.voH, 


The Variability of Mira Ceti. 

Tub notes in Nature, December 2 and 9. are very welcome, 
as they show more interest in 0 Ceti than in late years, and 
especially as from present information there have been but few 
observations from this side on the recent appearance. It seemii 
that I have seen, so far, more of the star than any one else. 

The maximum of Mira, following previous ephemeridcs, was 
due October 1. But The Companion and Chandler have added 
a correction of about fotiy days, and given the dale as November 
9. Thia phase appears to have occurred this season November 
30, which U sixty days late. But it is not at all Improbable that 
another maximum may be observed, although the star seems now 
to have bfoken away definitely. It was a step or so V’fiRk'w 
than aosthr (3V9 H.PO last night, and is unchang^ to-night 
except ^ ^colour. Its reddish cast to-night, judging from ^me 
past ex^riences, indicates a change in light, and another rise 

iM.^lpaiipaltude November 30 was 3*2, Gamma Ceti being 
3'59,Birir!«eAmeaBttremem. 

It that while there is ogreemi^t as to the tight- 

carve for three years, the dates dfmdlddmm are as luocH 

Is^fiveYimk^apart. there atiU remains some doubt as to 
the In <894-95 v and .did net l^khumt 

eonfiiSial^|A^ writers obsemtibits of i^ia{)|«ridon,they 
been durown out of court V'^ atnne doubt wo^ 
aetaeK^-'llev Faekhurst's tUd not an obeeraer at Moscow, mea- 
tioned,^ |(Ai^aE, confirm both of'us. Davift FlanW, ' 

MenpkiSt Tenn., U.S.A., December 24, 1897. 
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RECENT SEISMOLOGY. 

I.—Earth Movements which we feel. 

T he cirmirnstances which led to the recent advan^ 
in seistnologtcal science are closely connected with 
an eArthq|uake 4 iM reformation in the policy of a foreign 
country. The country referred to is Japans and the story 
of the changes it so suddenly effected is well known; 

To brin^ about the new conditions engineers^ archi¬ 
tects, doctors, lawyers, surveyors, literati generaUy, 
together with representatives of a variety of trades, were 
invited to the birth of a new 
The engineers built their bridges, but found that twy 
were shaken down ; architects were disheartened 
theiir houses were unroofed and subjected to processes 
of shattering ; doctors learned that seismic disturbat^hs I 
might be followed by nerv'ous prostration, tetanus and 
erysipelas ; lawyers were perhaps perplexed when their 
opinion was requirejl respecting the ownership of super¬ 
imposed properties; the surveyors saw that the area of 
a piece of ground was hot necessarily a constant quanllly, j 
and that gate-posts, on which bench-marks had been ' 
placed, might change their position by hopping—in short, 
one and all were impressed by the mobility of their 
near surroundings, and were often alarmed by rude 
awakenings. 

The result of this was that an unusually keen interest 
was taken in all that pertained to earthquakes, and the 
new-comers, one and all—-by speech, writing, or by 
special investigation—contributed to the advancement 
of setsmological knowledge. 

Amongst the many workers stationed in Tokio we 
find the names of Verijeek, Wagener, Knipping, Chaplin, 
Mendenhall, Ewing, Gray, Perry, Ayrton, West, 
Alexander and Knott; whilst amongst the Japanese, no 
less enthusiastic than their new colleagues, we see the 
names of Sekiya, Omori, Hattori, and many others. 
Outside assistance came from Bissctt and Talbot in 
Yokohama, Fukushi in Sapporo, and a number of other 
workers throughout Japan. 

At ^is time Tokio was in reality a city of many i 
inventions, all of which were for the purpose of obtain- j 
ing trustworthy information about earthquakes ; their 
name was legion, and it is no exaggeration to say that j 
of seismographs, seismoscopes and seismometers, more 
than one worked with at least fifty different devices. 

One great problem which presented itself was to 
suspend a naa^s of material so that at the time of an 
earthquake it should practicaJly remain at rest. The 
solution was first sought for in the bob of an ordinary 
pendulum. It being supposed that greater stability 
would be attained if the lengths of the pendulums were 
increased, three enthusiasts, in order to obtain a support 
from the roof timbers of their houses, cut holes through 
two ceilings, and the bobs of long pendulums were even 
to be seen in drawing-rooms. 

Inasmuch as it was found that whenever a heavy earth¬ 
quake occurred these p^duiums were caused to swing 
in some instances so violently that apparatus in their 
vicinity was wrecked, attempts were made to render 
them dead-beat and next astatic, and a series of experi¬ 
ments were started which it would require pages to 
describe. 


lums, combinations of ordinary and inverted pendulunis, 
rolling sphere and cylinder seismogrR{dis, ball and pli^ 
seismographs, parallel motion seismographs, and suchia 
multitude of devices-^-not only for recording earthquakeSj 
but also for timing them—that about 1883 It was decid^ 
to hold a public exhibition of earthquake imparalii^ 
This was held in Uyeno Park; it lasted three days, mifcd 
pac^o docked in such numbers to aee the exhibits, that 
police assistance was called in, and the sight-seers W0te 
<|||||tted in batches of about fifty* 

• NO. 1472, VOL. 57] 


Although in Japan, as a whole, there arej^h 
average two or three earthquakes per day, it 

many stations fifty to eighty shocks may be 
during a year, because the disturbances ca^e kt 
expected times and fron> unexpected qu^er^ the 
appetite of the Tokio seismologists was so m Wing 
satisfied that a series of experiments, which /Wtkndea 
over several years, were inaugurated on g^ificially 
produced earthW^kes. 

The shakings were obtained at first by the foU, from 
heights up to about thirty feet, of a ball approaching a 
ton in weight, and subsequently by the explosion of 
charges of dynamite and gunpowder in boreholes. 

The resulting vibrations—longitudinal, trari8vei;ise, and 
vertical—were recorded at a series of stations so arranged 
in electrical connection that the time of any vibration 
could be noted to within a small fraction of a second. 

Spare time was occupied in analysing earthquake 
registers and the carrying out of seismic surveys. The 
first of these was on an area of about nine acres, the 
next extended over the city of Tokio, whilst the last 
embraced a district some 500 miles in length, extending 
from the capital to the northern island. 

In the first of these surveys a number of similar 
seismographs, one of which was in a pit, wcic connected 
together in the same manner that instruments had been 
connected when studying the effects of artificially pro¬ 
duced disturbances; but with the latter, although a 
certain number of seismometers and seismographs were 
employed, the records were largely dependent upon 
information received on post-cards respecting the time 
at which a disturbance had occurred, and observations 
rejecting its duration, direction, and severity. 

This work, together with investigation on the volcanic 
phenomena of Japan, the more or less mysterious sea 
waves which occasionally inundated the coast, the sup¬ 
posed relationship that might exist between magnetic, 
electric, and seismic phenomena, the effect of earth* 
quakes upon the lower animals, for studying which Frof. 
Wkiya kept a pen of pheasants, and a variety of other 
investigations formed interesting occupations for many. 

On February 22, 1880, seismic enthusiasm was brought 
to a head by a very severe shaking, which gave to 
Yokohama the appearance of a town which had l»en 
bombarded. Taking advantage of the disturbed state 
of mind common not only to those who were repairing 
their roofs and chimneys, but to the whole community, 
a meeting was called, and in less than sixty minutes the 
Setsmological Society of Japan, with its rules and 
regulations, was established. Many paid their aut>^ 
acriptions before they left the hall. 

One great incentive to the work was competition 
betwwn rival bodies, and many a time a member of the 
new Sotiety, because his seismogram of the last quake 
was insignificant as compared with that obtained: by a 
neighbour, after bitter controversy returned hoiqe- 
waids from a meeting with a sad heart. At first 
differences were regarded as the results of dtfibrilihceis 
in the adjustment or construction of the 
which had been employed^ and it was not before ' 
battle? had been fought that it was recognised that vthh 
differences were due to diffeifeoces in me loqslitfea Of 
installation: 

The feeling which at this time prevsdled wiwl 
like that which characterises many sportsmefi m 
the ordinary affairs of life, are cvetythlng that U 
able, huf in the excitement qf the field the desire":■ 

years the seismic fever W 
we.say with:.i^'Pt?st^ 

Now what was the gqod of all this 
and ,nmifey1n'the^'^endeavouT;':'! 
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qualcc^ The earthquake-hunters of Japan, no doubt, saw 
a Itttle that was b^ore them ; but now, when they stand 
the elaborate seismographs of the present day, 
costing or loOt/., and look backward upon the days 
when .pins were propped up in rows to act as seismo- 
scopes, and twopence would buy a bit of string and a bob 
for a pwdulum, 1 do not think that it was ever anti- 
cipaten that the study of earthquakes would lead to the 
knowledge which we now possess. 

In scismotnetry we have seen the gradual evolution of 
several types of instruments which give faithful records 
of the amplitude, period, duration, and the time of occur¬ 
rence of all ordinary earthquakes. 

For this work we are greatly indebted to Ewing and 
C/ray, and it is fair to say that the seismometry of Japan has 
done much to revolutionise seismometry throughout the 
world. The examination of earthquake records completely 
changed our ideas of earthquake motion, and we learned 
that nearly all the formulae which up to this time had been 
employed to calculate earthquake elements had been 
found^ upon a wrong hypothesis. The fact that the 
period of earthquake motion increased as it* died out and 
as it radiated, coupled with a discussion of the observa> 
lions made upon tne movements which had occasionally 
been observed in the bubbles of levels, magnetographs, 



KlO. (liAAram of rlie earthquake of July ig, iBgi, »howing th« 

complicared direction of motion common to inotit earthquakoK. (Milne.) 


and other instruments, and, above all, that now and then 
unfelt earthquakes had been recorded, enabled one in¬ 
vestigator to state, fifteen years ago, that it was ** not 
unlikely that every large earthquake might with proper 
instrumental appliances be recorded at any point on the 
land surfaces of our globe”—a prediction which of late 
years has been ontply verified. 

It was found that modified forms of seismographs 
niight be q&ed to record the joltings of a railway 
carrii^e, and thiis to indicate defective points along a 
ratliyay line. Another aralicatioti'of seismometry has 
be^ to measure the steaainess of a locomotive, which in 
part depends upon the manner h which it is balanced. 
Qn . Jhjpahese railways this has been turned to practical 
acc^t, with the result that a saving of from r to 5 lbs. 
of ii^l per mile per locomotive has often been effected. 
Thejtn^rn seismograph is also used to measure the 
e^a^ic .^rations of bridge work, buildings, and steam- 

'^ greatest material benefits Which recent 
logidit mvesitigatkm has conferred^ the world are 
‘^■4^ bave.restibed in minimising the destruction 


sperty. The builder now, rather than 
* strong ^ause an earthquake is 

h# hiid tneasunes and a cleat 

Vot«' 



knowledge of the character of the forces be may expect 
to meet. Given the dimensions and tensile strength of a 
bcKly that has been overturned or shattered, we can 
calculate the maximum acceleration to which the same 



Kio. 9. "-Earthquake of June ao, 1894. recorded at the Sclenioe Collie of 
the Univenuty of Japan. The uppei figure u the S.E.-N.W, com¬ 
ponent ; the middle, the N.E. -S. w. componettt ahoWiqc pireltialitsry 
vibrations, the shock, and concUidinx vihratiotis; and toe lower, the 
verticut motion. The intervals are the seconds of -tima. (E^ins's 
Seismograph.) 


has been subjected, and that quantity is practically 
identical with that derived from a seismogram. 

By experience we know the maximum acceleration 
which may be expected in a given district or on a given 


V\/VWW%^^ 



taMl iJMUMMr m « «,■ taMHiHM 


Tui. 3.—:The fore Ond aft motion of a locomotive as balanced in Bltiglnncl 
and rchalhncing in Japan, hy which a safe speed ha» boan increased 

from ad to 33 miles per hour, and coal saved <MrUodonald.) 

site, and we can therefore proportion a structure to meet 
the kubam cbfiditions. 

The wbt that the new rul^ take into consideration 
that binldfbffs have to withstand measurable stresses, due 
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to more or less horizontal displacements applied at the 
foundation, have been largely adopted in the building of 
houses and the works of engineers, is a testimony 
that they have been well worthy of consideration* The 
correctness of the new methods is found in the fact that 
in as thoee 

together 

enw^ rtn^ain au^dingi whili^ 

th# dra :ty^ ^len or at ftast be^h shattered^ 
Wl^h iS» Japan 

losti^rl^ jdv^ of her people by earthquakes and sear 
wai^^ thhit opv^ctober^ a the los^ of life was 

abbbt^ODpi aM railways and othiiir 

the Calcutta eai^^ on^June laj is to 
lowed by an eScpthdittire of, 35 labks of rupees for tte 
restoration of public works, for the Myrnent of which the 
ChW C^mtftsioner o^ Assam Applies foi* a grant fr^m 
the Imperial revenue, the importance of anything which 
will mimmise the tlSects of these great catastrophes Can 
not be bver-ratimftted. 

In Ifmati engineers and builders are already crysbd;- 
lisipg ine results of experience and expenmeot, 
stereotyped methodic of constmetioii are being gradually 



ance died out, or it radiated. A wave which had a 
slight notch u^n its crest by the gradual growth of ihd 
rimet, as the tnotion radiated from its origin, was seed 16 
change into a double wave* Within 50 or too Ibet Of 
origin, the first movement was due to a wave 
pression, but beyond this distance a separation betaHsen 
normal and transverse movements was not observabh^ 

The manner in which a shadow area, formed behind W 
cutting or hill, was invaded by movements creeping reund 
the two ends of the obstruction was remarkable. The^ie 
and many other results were confirmed and extended by 
actual seismograms obtained from a series of statitms 
situated on a piece of pound less than ten acres in ar^* 
The motion on one side of this piece of ground was in¬ 
variably so much greater than It was upon the other Side, 
that it afforded an explanation of the peculiar distribution 
of ruin, sometimes observed in a city after a disastrous 
earthquake. 

The fact that the side of greater motion was that, 
where the ground was soft, and the confirmation of this 
by observations in other localities, was a matter that at* 
fracted the serious attention of architects and builders. 
Another observation which has received many practical 
applications, especially in connection with the foundation 
of buildings, was that at a depth of 10 or 20 feet the 



yia. 5,— Derteuction of an ordiiMiry Ewopoan «tuctuTc(tt cotton mHl oi 
Nagoya) by tbe earthquake bf Octbfaer b8 , iSgr. ( 0 un<Hi.> 


Fic. 4.'-*Oravcttone as MUmometers, indicating HirecUonrand intensikytof 
ik.. movements (OmorR) ’ . * - ^ 

abandoned, with the result that after fire, flood, or earth* 
quake, or as other opportunities present themselves, new 
types of structure are growing up, which have already 
shown themselves to be better than the old. 

Even if these results represented everything that the 
pioneers of the new seismology had achieved, they carry 
with them a feeling of sati^action that the study of 
earthquakes has not been altogether unfruitful, but has 
led to that which is practical and simple in its ap¬ 
plication. 

The experiments in which vibratory movements of the 
ground were produced by artificial means, whilst repfo- 
ducing and affording an explanation of many phenomena 
observed or expected in earthquake disturbances, dtrec^d 
attention to others, the existence of which was for the 
fir|t time rendered probable* 

The velocity of propagation of wave motion evidently 
increased with the intensity of the mitial disturbance; it 
was greater for vertical and normal than for transverse 
wnviS, wfailst motion was propa^ied mbre rnpidlylim 
stations near an origin than twtween Stations which wim 
at some distance from tbe same., ; - > 

of the movements increased as a distuib^ 


movements of the ground were found to be less than 
they were upon the Surface. 

' The seismic survey Of North Japan, which hAs 
extended to cover the whole empire, shows clearly that 
the volcanoes, extending for the most rart along the batik- 
bone of the country, have no immediate connection wiUi 
the earthquakes, nearly all of which origitiate along the 
eastern seaboard. Many of the large^ of these hive 
their home beneath water which in Certain places exCOlMAs 
a depdi of 4000 fathoms, and it is in these sdh-oc^k 
recesses at the base of a continental ddime where a cer^ 
tatn class of geological activities tvhjCh from time^tt? 
time are announced to us by the shafog of thC gtq^dt/ 
ate most pronounced. 7 1 

tbe ea^qukkes of one region have bbtn sej^fod^ 
from those Of another, whilst the lapd krea which 
sensibly shaken by each dtstufbahde is well 
The advdritage of these registers for ekame 
seek for a connection between^pai^ ^ 
attvacthfo, or the of the t uim a com 
these e^ih a ihaaifot^ m dHTe^t^ 

atdli(i«reht,hd^m , 

Th^ks to 

qukke sthtmtite-.to dgid ; 

who so hbly atm 
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inveatifatiofiif and to Dr. F, Omori, our knowledge of 
annual^ senti-annual^ dinrnal^ and other earthquake 
perindiqitiea hali been placed on a more certain oasis 
than it fonnerly occupied. 

enWfring into the observations which have 
been made upon magnetk phenomena, sea waves, sound 
pheh(^ena. the beluiviour of lower animals, and a variety 
of other suojects connected in a greater or lesser degree 
with exhibitions of seismic force/what has been said 
indicates that the study of earth movements, which we 
feel, have not been without profit. 

In Japan, at its University, there is a chair of Seis¬ 
mology ; a bureau, which in 1895 controlled 968 observing 
stations ; whilst the Government give liberal support to a 
committee of engineers and architects, whose duty it is 
to carry out investigations which may lead to the mitiga¬ 
tion of earthquake effects. 

Notwithstanding the opportunities which Japan offers 
to make such investigations, it is worthy of note that two 
trained men were tiered by the Government 
of that country to report upon the recent earth* 

[Uake in Assam. This they have done, and no 
ioubt Japan is now in a position to avoid forms 
of construction of which she was hitherto without 
experience. J. Milnr, 

(To be continued). 


nebulous regions of considerable extent. To this list of 
instruments must now be added the Bruce {idiotographic 
telescope, having an elective doublet of a4 inches 
aperture, and from Prof. Pickering’s last report we learn 
that a transit photometer similar to that in use at Harvard 
has been erected. Photographs of all the bright stars 
from the North to the South Pole are now obtained when 
they cross the meridian on every clear evening, either at 
Cambridge or Arequipa or both. 

We shall get a good idea of the use to which these 
instruments are put if we descri^ some of the illustrations 
that Prof. Pickering has given in the volume containing 
the Miscellaneous Investigations of the Henry,DtiSper 
Memof iatl.” We have first of all a picture of the Southern 
Cross on which abuts a portion of Herschel’s Coal*sack 
region, taken with the Bache telescope, exposure 127 
minutes, covering an area ten des^ees square. We might 
makeUhis plate me excuse for discussing several points 
of great interest First, should photographs represent 


t 


tHE AREQUIPA OBSERVATORY. 
piROF. PICKERING has conceived and car- 
^ Tied to a successful issue many projects that 
require both mechanical skill ana confidence in 
his resources. In the gradual development of 
theee schemes, we have seen the niodest row of 
volumes, that contained the annals of the Harvard 
ObMryatory prior to his directorate, increase to 
immaing proportions. We know how deftly he 
holdj} the strings that control the operations of 
maby departments outside Harvard, and how 
efikwntly he copes with the work that a whole 
arn|^ astronomers subaaits to his examipi^tkih; 

But Assuredly the malntepancd of 

thej i^ervatoty at Ar^mpa will, be remembered 
as ohe df his successful achjeveriients. Wd 

arq ;apt to df a subsidiary observatory, 

espeoiaUy when situated in a position difficult of 
acqd^, as one temimfarily occupied for a definite 
and r^uirihg but few instruments, 
mqimted in buildings of slight construction. But 
thq eipttrgy of Prof Pickering has established in 
South America an observatory that a Btate 
gouimtstOnh haivit^.S^^ of a public ex- 

chei^r at Ha will, might look itpon with satis^- 
tiqn. We reproduce in Fig, i (p. 250) the general 
appearance of this astronomical station, some 8000 
feet above the level of the $ei^ and a mere glance 

3 11 ttow of riiggeet how varied must be theworic 
; the observatory, in which all the telescopes 
under ^ difibrent sheds are kept constantly employed 
through ei^ryeJear^nght In ^e iiji;wtmtio& the observer’s 
tesidexKfe is on the extreme rigBt* Starting from that 
poiUt and ndciog the several bidldings 4 n order as we 
the we have fbUt of afT a laboratory with 
e shed containing a 5- 
kchf vMaltsdbsoepe, whkdil^ containing 

<w XlUUH focal by Dr. 

OppUld ^he Qbi^f vaiion of the eSar eciipse of 1889. 

p^ a buM principal clocks 

mstfaUiuntf mi xopU to that containing 
" e%ht ipchOsU^ Neat to# 

ttteieseopo findef a cytindrioal 

dbotipld t^teacope 

^ ah ohfective itt which 

h^fs’ exposure of #iiit 

' '' 



diKtrict.4, sacli euirkeS. by ft Iftfge numtrftt. (Miln«. ) 


the Stars on paper as positives or negatives? Prof, 
Pickering, by his practice, is clearly in favour of ex¬ 
hibiting the stars as black dots on a White ground. In 
this decision he has been guided by the use of ordinary 
star Charts, in which there has never been any question 
as to the most convenient method of represeming stars, 
and;>tO astronomers have already accommodated 
themsehrOa With regard to the important question of 
the scale to be adopted* and which in this telescope gives 
threb inhmtes to the millimetre, it will be admitted that 
it je SmXU for star charts, if ^int stars are to be 
re^liedM. Prof Pickering skys di«tluctly that the 
too near together to be conveniently studied. 
Ittfrimmiy for this reason thai>e do not reproduce the 
i would bav^ beep ihUiirefciiig since it affords 

a of the diiforence between photographic 

! ammtikimagttitudef. v Criidv which has a sj^ctrum 
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of the third type and is very red in colour, appears on There seems to tie no doubt about the ptac^ of th^ 
the print much fainter than while « Crucis, also a third nebulas so described* as a curved line of stars noticai by 
type sp^rum star, which to the e>[e is so conspicuous Herschel is recogfnisable. But of the nebtda itw^ there 
that it is usually inserted in rough diagrams of the con- is no trace. One seems to have another instance Of 
stellation* as for example on the Brazilian postage-stamps^ variability similar to Hind's nebula In Taurus. 
is on the nt^ative so faint, that it would not ^ selected spectra of the stars contained in this portion of the sky 
as one of the principal stars. is also illustrated. By placing a prism in front of the 

The trihd nebula in Sagittarius* taken with the same olnective of the Bache telescope and exposing fqr i4o 
telescope and exposure, illustrates still more completely minutes, we have, exhibited on cme plate* more man lOOo 
the inadequacy of this scale for star maps, but brings out spectra. Where the stars are densest the separate sf^tra 
well the structure of such portions of the Milky Way as cannot be recognised in die print, but on the origiUjid 
fall on the plate. This particular region is remarkable negative even these can be ^conveniently classified, l^o 
for the number of gaseous nebulae that fall within the less than fourteen stars within this litnit^ area, out of a 
area cove^ by the plate. One-terrth of the wh^dp' total of sixty-three already catalogued, show a spectrum 
number hitherto discovered in all parts of the sky arw which consists mainly of bright lines, 
here depicted; but almost every night increases th^. “ The cluster known as w Centauri is admittedly the 
number of these objects in our catalogues. The ex^ ^ hnest in the sky. We reproduce, in Fig, 2, a reduced 
amination of only two plates taken with the Bruee form of the illustration of tnis superb object as it depicts 
telescope and objective prism showed that the itself in the Boyden telescope after two hours'exposure, 
spectra of six known nebulee were gaseous. We pass over ] In one particular this picture fails to do justice to the 
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the photographs of the Magellanic clouds, reproducetilj ^ngina) 1*1 Ibe sky. The photographic images have 
in the volume by contact printing, and reach the nebulous sensible diameters amounting to, perhaps three second 
region round n Argus, or as Prof. Pickering prefers to of arc. This suggests the posaibuity that some State 4 t!b 
call it n Carina. This has been the sulyect of so many hidden by those nearer to us, but, as Prdf; Pickering rt* 
illustrations that its main features are well known. It marks, in the telescope each sqiamte star cm be 
serves here as an admirable object on which to test the distin^ished, ahd therefore it is n<k probkbie 
advantages of increased scale. Three different enlarge- .; any star is actually occulted. The Only two Othe^ 
ments of the original negative are given, one taken wit^ clusters In the sky, which thou^ M lij^ tO 

the Boyden telescope. Prof. Pickering apparently prefers soipe extent comparable wHh w Centinn fo hnfiSmQys 

a scale of ten seconds to the millimetre at least for disA are 47 Tucanaei, the well-known cluster in 
trtets where the stars are much crowded. This size .; Messier In ;^h of these clust^ 
s«^s to him to possess the advantage of showing nearly the Staff ha^ tpade attemms to Count nunfiRterW 

all the stars that can be seen upon the orlgtOal negative* stiu^ vlriblh* and/Prof: Pieikterii^ liaS %W 

wirijout rendering the images mconveuiimtly large. On results 
a catfiful comparison being made betWeM the nebul^ number of souirb 

recimied On the plate and those given in preyeT*s cata*. Sclthh^cal pfOgi^iCn M 
logue ohe'Very'impoitant diflferettce \wSS hotOd. 'N.G.C-v' ./l^hat 'tlie‘:thCors®!Cld''-;'ntttrWrrdi^ 

3199 Vpifi observed by Herscbel on four jiights, and opS^ieeS 
each ocoaste described by him a« very large and bright; {Centauri the 
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tl^eoiy fimi 04 /|. The stars in the cluster 47 
are wvSed Into stars. The nu; 


Tucanic 
number of 

counted it 149^and 740 respectively, while theory 
glvM 149s and 734. Wc, in the Northern Hemisphere, 
think Messiet 13 a magnificent object, but the number of < 
s^s Counted IS only 713^ while theory assigns one 
mOre> It says much for the admirable character of the 
photographs that, notwithstanding the closeness of the 
stars and the consequent tendency for the individual ( 
members to be obscured by the spread of the images, it | 
should be possible to count the stars with approximate 
accuracy. And further, the individual 
stars are so distinct that variations 
of brilliancy are easily recognised. 

In this way no less than eight new 
variable, stars have been detected in 
the cluster of » Centauri, while six 
have also been discovered in the south 
following portions of the cluster 47 
Tucanae, The occurrence of a large 
proportion of variable stars in star 
clusters is a most interesting subject 
of inquiry. Counts have been made 
of the number and distribution of 
stars in several clusters, with the 
result that 400 were found in these 
objects. Nearly 7000 estimates were 
made of the brightness of the 1^0 
variables contain!^ in oi Centauri, and 
of the eighty*five variables in Mes¬ 
sier 5. 

It might be thought from this short 
summary that Prof. Pickering is in¬ 
teresting himself mainly in these very 
interesting objects. It must be re¬ 
membered, however, that they come 
naturally before him in the course of 
a complete survey of the whole 
heavens, and that while wc have re¬ 
ferred to only a few plates, the entire 
scheme had on January i, 1895, re¬ 
sulted in the collection of no less than 
^ 5,777 plates taken by the Bache, and 
6281 by the Boyden telescope. Such 
a mass of information is likely to 
yield many discoveries, some of which 
are given in this volume before us, 
but to which we cannot adeouately 
refer. This is the case with tne dis¬ 
cussion of that Interesting variable, 

Nova Nbirtn^, which in nineteen days 
Sprang from a magnitude bdow visi¬ 
bility to the seventh, and then gradu¬ 
ally fkded away, passing beyond the 
reach of the most powenul telescopes 
in about two years. Comparisons of 
Us spectrum with that of Nova Auriga 
aite given, showing the hydrogen 
lines bright in both stars, and ^ach 
accompanied by daik lines of slightly shorter wave 


formed prodigies of prize-winning, and would have taken 
up a scholandiip to Cambridge, in the same year as the 
late Sir John Seeley, but for the disabilities under Which 
the Jews then lay at the older Universities. ^ He resolved 
to enter the medical profession, and joined Lane^s School, 
then attached to St. George^s Hospital. He became a 
member of the Koyai College of Surgeons in 1856, and 
after serving the omce of Resident Medical Officer St. 
Ma^s Hospital, was appointed Ophthalmic Surgeon and 
Lectiirqr on Ophthalmology at that hospil^. Subset 
quepdy be became Aural Surgeon also, and fbr some 
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-ff*, V died on Januaty 7 at Brighton, where he 

. ^ b^c^tbfhis h^lth* He had suffered 

■ ^ Had bnen compeiled 

Thfe \ 

"t fuccdsafisl >1^ the fatal 
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f Lon^ reietdved 

School, during 
At schobl’M per- 
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Fm. Centauri. 

years held the office of Dean of the Medical School He 
was already a valued member of the staff of the Ijancet^ 
then stfH directed by its founder, Mr. Thomas Wakiey, 
1 and though he engaged, not without considerable 
suct»as, in the practice of surgery, and especially of 
o^thalintc surgery, his heart was in public work. Even 
as,, a^vtudent he had given evidence of his natural bent 
byj^anisit^ a society, to which he acted as secretary^ 
w|)]^ Hdd for its object to ameliorate the depressing 
te^Urious conditions under which the Naval Medicm 
S^l^ce then laboured. This movemeOt was completely 
sddceieM ^ was also ano^er in which he took an 
one of a commission; appointed by the 
^ into ttie huraii^ and other arrai^e* 

om^Mof the poor law mfittnaries in London. 'Hie 
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Home Secretary wa« by the facts thus brought to Fight 
led to a(>point a special committee, and^ as a result df 
•its report, Gathome Hard/s Act was passed. This 
AfCt, by the establishment of the Metropol^n Asylums 
Boards in other ways, has worked an immense im¬ 
provement in the (^re of the sick, infirm, and imbecile 
poor* 

Ernest Hart’s great opportunity came in 1866, when 
he appointed editor of B/iHs/t Medical Journaly 
then^ as now, published by the'BriHsh Medical Association. 
He threw bis whole energies into the task of making the 
Joutytal more useful to practijling members of the pro 

fession# iwhile at ^ sair‘ 


tng Hs tnifluepce i 

and admihlatratioii.' J 


Ittnii extending^ and toasolidat-^ 
im of^bhc health legislation; 
iF^ainentaiy Bills Com¬ 
mittee was gppciidlisd^' w thW dected chairman, ^ 
and throng it lit earned him 

bis reputation aa h refpthit^. Among the sub¬ 

jects to which he gave sffici^ attention wt^ the amend-■ 
mentof the Public Health Acts, the introduction of the 
system of noi^atioa of IniectSous disease^ and of the 
registratiQn tin ploinhers ; the imtmvement of factoiy 
(egislatibn, and m local administration in public beattn, 
matters, the aWemeiit of the smoke^nui^ce, and the 
destral;^!!^ of replactiig am'to^erm vaccination by the 
use of ca^ lymi^f Oh all these matters his industry in 
accumiii«mng »cts and his poWer of ^nMging them 
into 4t logical s^temeht of the need for reform and the 
mode in which it sKouM, he carried out, were of great 
valuh in numMing prc^stOK^ and public opinion. 

HU chief claim to Iieoogoition as a man of science, 
vests on his llfe4ong Study of the dissemination of cer-; 
tain ihMtiont! diseases by water specifically contamin¬ 
ated* HU attention was early directed to the matter 
during me iitvestfgai;ions of the curious outbreak of 
cholera at Ibey^n Bw in 1865, and of the more exten¬ 
sive epidemic in the Saat^nd in 18^^ SufaOequently he \ 
gave mnebattentioa to the ^uesUon of the dissemination 
of typhoM fever by the same yehiclet and gradually 
aecumulaied a mass of evidence drawn from the suc¬ 
cessive eb^tdessons provided % mimicipal authorities 
In various parU of the country, ifthieh put beyond ques¬ 
tion the Ikct that, whatever may the cause of the em; 
demic&y of typhoid lever, the contamination of 

drinking *^er U the immexUate ehhse of epidemics of 
that disease* In 1894^ during a tour in v lndm, be ex^ 
pounded thU doctrine and Its application lo-the condl? 
tions of Eastern Idc. The gM»ter degi^i^ 
which ■taiy 

attach to bactmologicat investigatltm^a he attri-^ 
butcd in np small degree to Mt. Ernest Hart’s forcible 
advocacy. V 1, 

His chief recreation tn his later years was the study : 
of Japanese arh He formed a latgeand chpit^e collec-;: 
tion. A few years ago he vUited Japan, in the company : 
of his wife, whO rwas also his cmnpanioD during his 
joumeyings in India and Burmah, and lives to mourn 
his loss. 

He was a man of great alertness of mind, ^ untiring 
industry, of steady perseverance, and strong convictions. 
These sometimes brought him into controversies in 
which he showed himself a hard hitterf but he was 
alws^ ready to sink personal differences for the pbblic 
good. . 


mTES. ; ^ 

' A caVLiOKAM received inm Ratneglti on 
thfiwins us that M«lp>meHe^ havk% 00 bee# 8 ir 

F.H.S., ahd Othiw weadieni of his;| 
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dmmap liMt 3^ at Norway^ Sh Koirman h^)|^ 

Wke. advantsgis of the keen right aud trained facuUies of ilU 
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oftcers and men of the shlp*s tiomparty to dbtaU hbsetrt^^^ 
during the forthcoming eclipse. He, haa. a^«l fer yoltunte^ 
and has obtained as many as 115* Vnl^ ^snihww^h v 

sWoces. arise, the records obtained by this, jh^e number 
observers will assist in making the eclipse S^etaqrable fh five 
Annals of aritronomy. ! ' , . , 

:Wa regret that by an oversight the' name of a iBsringirished 
Fellow of the E 6 ya 1 Society was not tnenliqUod ip oUr hofe bh 
the New Vear Honours. We refer to Brigade-Surgeem 
Colonel Dr. George King, who has been promoted to be a 
Knight Commander of the most eminent Order of the Indlati 
Expire (K.CX E). Sir George King is renowned as an Indian 
and for the valuable services he has rendered in con* 
section with the introduction and CuItivatloA of the cinchona iU' 
Ii^U* He is Saperintendeiit of the Royil Botanical Gardens, 
Catcuria« and also of the Government Cinchona Plantatiot^,' 


A|t]l)KO the new officers of the Legion of Honour we notice , 
,i|;W inimes of M. Henri de Parrille, editor of La ; Dr* > 

:^* H^em, professor in the Faculty of Medicine of the Uni^ 
veKrity of Paris ; Dr. Raymond, professor in the same Faculty t' 
M. I^vl Buquet, director of the Central School of Arts'and 
JManufHCthres; aPd M. Jourdpn, dir^tor of the School of Higher 
Commercial Studies. Among the new Chevaliers of the Legion 
of Honour are i M. Albert Gauthier^ViUnrs ; Prof. Grouvella, 
profisssor of industrial physics at the Central School of Arts and 
Manufiictures; M. ]>clanch<^, maker of electric batteries; M. 
Augusta Luuii^e, manufacturer of photographic plates ; and M. 
MokPPi, maiiufiicturer of projection apparatus. 

; At a meeting of the managers of the Royal InsUtutitm, held 
CHS: January 6 , Prof E. Ray Lankester, F.R.S., was elected* 
iPldterian processor of Physiology in the Royal Institution* 

' has been elected Vice-President of thfe 

'^ria Academy of Sciences for the current year, in succeas^n tP 
I WdlL who passes to the presidential Autpuil. , ’ 

Memorial I-ecture, given at Greenobk op the 
^^nfvamry rO^ the great engineers birth, Will this yj^r b^ 
^irilvered by Prof. Thorpe- The subject will be ‘^Jaimes Watt 
the 

Society of London will this year award irt 

1^^ as ibtldws i^The VMiaston medal to 
i fhb Murchiaon Mr* 

! the Ly^i tnedal and part of the tb T>jp. ^ 
1^. Wtrijda t balance of the WoUastoq fund to Mr* E* jfl 
thp balance of the Murchison fund to Mifi, jf? 

of the Lyelt fund to Mr. Henry #011^ 
pait of the balance of the-BarlbW^ 
JamesOii tui^ to Mr, E. Greenly. ' - 

M. LaCHAtauBR has been nominated, by the Mincer qf/ 
Public Instruction, to the chair of inorganic Chendiitr^y in 
■Ool^te'of Frimce.' ' ■■■'■ :i/ ■ 

SuBSCltiPTiONS are invited for the erection of a brasme * 
ment in honour of the eminent German oWmhd» 
whb established stereo-chemirtiy. 

'.geocfosw, a«d there hi: evnty rea^'',^ 

memorildvW^ gr^ rbpu^On 

Friondii, 

Object 
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pftifNiioifi of embtyol^Jgy in 
the de h «9 btoO eleOt^ eo^resixmdiiig 

niemb^'^lho R6)f^ Ae^ 

A r^oMtaiNa career ha« been out short by the de$th of Dr* 
Hugh ^derwockl^ demoiistrntot of nhutbffly in the University 
of'Cl|^ow..,. 

Wti notice with 'announcement of the death of 
Hert ih. Freiherr Ri v* Srlanger, assistant ptofeiisor ofaool<^ 
at Heidelberg. 

At, the PasstQore Edwards Settlement, Tavistock Place, on 
Monday eveni^i January ^7, Sir George Badeo-PowcU wili 
lecture on the diacoveries made by his ex|)editidn to Novaya 
Zemlya in t8$d to obaerve the total* ecUpse of the sun. He will 
also indicate the main poLnts that are to be observed in India at 
the total eclipse of the sun on January 22. 

THa death is announced of Sir Charlba Hution Gregory, 
K^CM.C. He Was the son of the late Dr. blinthus Gil^rt 
(xreg^, professor of mathematics at the Royal Military 
Acad^fhy, Woolwich, and was born in \%}i. He was a con- 
suldng engineer to the Governments of several; Colonics, and a 
president of the Institution of Civil Engineers. 

Wg are glad to learn that the new Psychological Laboratory 
at university College, the <^ning of which has been unavoid* 
ably delayed, gets to work this term. Any students who think 
of Joining the classes should communicate at once with Dr. W. 
H« R. Rivers, who has charge of the laboeatory during this 
term. 


By the death of Mr. H. Stacy Marks, R.A., the wm-ld has 
not only lost an eminent artist, but also an enthusiastic observer 
of Uvmg nature. Mr. Marks was an ornithologist who gained 
his knowledge of bird-life by contemplation of bis feathered 
friends in their natural haunts. Communion with nature gave 
hint an Ins^ht into organic life denied to many students of com- 
psuratiye ^tomy, and he w)w able to convey the knowledge to 
others,)^ means of hU paitidngs. Our readers may remember 
two hooks—*'Eettefs to Marco” and ** Riverside Letters 
Comi^ng of collections of letters on natural history topics, sent 
^ Mb George Leslie, R. A., to his late friend Mr. Marks. These 
have found many sympathetic, readers among outdoor 
naimtaliatb Mr. Marka was one of those who ** love nature for 
her own sake, untrammelled by the prepossessions that not in¬ 
frequently accompany that love among the votaries of science or 
gj^fh” litis d^th will be regretted by men Of smence as Well os 


^ meetilig of the kb5’al, Miteorologlc^^ 

jSSqjfiffif wSi be held on Wednesday nexti January 19, at 
74$ when Ibe r>^ri of the coubdl will be le^l, the 
ahi cbuncil fev ^ y«*ir wiU take 
pk^' W^^'^/prealdan^ 'M*wIi^)"WiH' deliver an 

bh fWtm and Garden Crops,” 

}p .■■■. 

' January liy & Lankesteri 

cQs«^;-r<^'.-'aiievs^ .Royal 

>(h /Wb rm llmisiday 

fciMI'^ iSeiMmi; ;«be b£ - 
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Da. E. BYMRfi THOMPSON' will lecture on Tropical 
Diseases,” 4 t fSmsham Colk^^ Basit^hall Street, okt January> 
18, 19, Riband 31 , at 6 p.tn. The lectures are;free teo the 
public* . ' 

Mr. R. H. Scott, F, R.S. , has kindly forwarded to W 
note, receiv^^ at the Meteorological Office, from Mr, T. 
Balmer, op a remarkable lunar corona observ^ at Tenby on 
Friday, janpary 7. In addition to the ordinary yellow corona, 
two welhda&ed concentric circles showing spectrum colours 
were seen outside it. The phenomenon , was most intense at 
5 - 3 S* And. faded away at 5.55 ; the golden corona, hoi^ver, 
was visible uptU about 9 p.m. The sky was cloudless, but 
there was ahuge propc^ion of moisture in the air; Mr. Balmer’s 
readimpsddr the wet and dry bulb thermometer oh the morning 
of Friday being 37 '5 and 39“ respectively. 

Tiitt German scientific weekly, DiV A^atur, commences its 
forty-seventh annukl volume with an article on the aims of the 
journal by Dr. Willi Ule, who has just assumed the editor¬ 
ship. Dr. Ule is well known as one of the geographers 
of Germany; he has done a good deal of practical work;in 
physical geography and in the improvement of mathematical 
instrumenci. He desires to carryout the purpose of /?uf 
—the diffusion of a knowledge of natural science—mainly by. 
the direct description of natural scenes and phenomena, appealing 
to the educated hut unscientific public. The paper under its 
new editor promises to become an important element in the 
scientific culture of the German people, 

REUTfiR's correspondent at Parii reports that the will of the 
late Dr. Thomas W. E vans leaves only an insignificant sum to 
the direct heirs, but that, on the other hand, a sum of nearly 
20,000,060 francs is bequeathed to the deceased’s native city 
Philadelphia, contingent on the fulfilment of certain conditions 
of a somewhat original character. For instance, the city of Phi la- 
deiphia must construct a museum which will bear the name of 
the Evans Museum, and in which the medals, decorations, and 
other insignia of the deceased, as well as his clothes, will be 
carefully arranged and catalogued. The city must also erect on 
a public square a statue of Dr. Evans, the price of Which must not 
be less than i,QoO,ooo francs nor more than 2,000,000 francs. , 

The next annual meeting of the British Medical Association 
will be held at Edinlmrgh on July 36-29, under the presidency 
of Sir TiK>ma 8 Grainger Stewart, K,C*B. An address in 
medicine will be delivered by Dr. T. R. Fraser, F.R.3. J one 
in surgery by Prof. T. Annandale; and one in psychological 
medicine, by Sir John Batty Tuke. The following are the 
sections ati 4 their presidents 1—Medicine, Dr. G. W. Balfour; 
Surgery,'br, John Duncan ; Obstetrics and Diseases of Women, 
Dr. Ai |t. Bhnpsbn r State Medicine, Sir Henry D. Littlejohn; 
P.sych6!i|y/Dr. T. S. Clouston j Neurolcjgy, Dr. Byrom 
BramwnHjI Pathology, Dr. W. S. Greenfield; Pharmac^egy 
and i!^irM>ie!Utic$, Dr. J. O. Aflleck ; Ophthalmology, Dri D. 
Argyll l^dl^rtgpn; Laryngology and Otology*, Dr. P. Mac- 
Bri(k of Children, Dr. Joseph Bell! Dermatol^, 

Dr. ; Medicine In relation to Life Insurance, 

" Dt. 1 Tropical Diseases, Dr. P. Manson ; Anatomyi 

Sir J^ i$b^theh; Physiology, Dr. W. Rutherford, F.R.S. 

Congress of Hygiene and Demo- 
Journal) be held at 
April 17^ Th# CongW ^ the 
M Her Majesty the 
Min^ blP thelnterlor, Sedor 

^Bag«^lp!tl^iiepi:■ .-^he.. 

Hygiene > the Uhivereity pf 
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Thtf President of th^ Executive Committee is Prof. Juliitu 
Calleja, the Vice-President the Mavqme del Busto, Professor in 
the Madrid Faodtty of Medicine. As fiur as relates to hygiene, 
the work of the Congress will be divided among ten Sections as 
follows: microbiology in relation to hygiene ; prophylaxis aUd 
transinissible disease; medical climatology and topograj^y; 
urban hygiene; hygiene of alimentation ; h^ene of infancy and 
of schools ; hygiene of exercise and labour; military ahd naval 
hygiene ; veterinary hygiene, r^il and military; sanitary aichi- 
iectxire and engineering. The part of the work relating to 
Pemography will be divided among three sections as follows : 
technics ^ demographic statistics; statistical results in relation 
to demography ; dynamical demography {movements of popula¬ 
tion, &c.). A British Committee, of which Sir Douglas Gatton, 
K.C.B** is Chairman, has been formed to secure the co-operatidn 
of sanitarians in this country, and generally to promote the 
success of the Congress. Programmes of the subjects to be daalt 
with, and all oth^r particulars, may be obt^ned from ^e 
Honorary Secretary to the British Committee, Dr. Paul F. 
Moline, 42 Walton Street, Chelsea. 

A CABidtOKAM through Reuteris agency, dated January 6 at 
Bombay, states that plague returns for Bombay show 142 cases 
and 105 deaths during the preceding forty-eight hours. Latex 
news states that 90 January 8-9 there were 159 cases and ^26 
deaths. The total mortality during the present outbreak is 406^ 
The e]>idemic U now following closely the lines of the original 
outbreak, and ominous, rumours are circulating to the effect that 
unless things improve by the time of the forthcoming solar 
eclipse, there will be a serious exodus and a general suspenrion 
of business. 

The memorial presented to the Department of Woods and 
Forests by the Guildford Natural History Society, asking that 
Wolmer Forest be reserved as a sanctuary for wild birds aind 
other animals, has been passed on to the War Department, 
to which the forest, including the rights of shooting and sport^ 
ing, is in lease. In doing so, Mr. Howard, Commissioner of 
Woods and Forests, takes the occasion to remark that he is 
disposed to think that the best mode of arriving at the objects 
which the petitioners have in view is to take advantage of the 
game law^ and the present system of game preservation in 
order to protect animal life generally. He thinks that where 
game preservation is carried out only those creatures which are 
specially destructive of birds are kept down, and animal llife 
generally flourj^es better than it would be likely to do in 
other circumstances. 

Dr. E. ZiWTGRAFF, whose death we have already an¬ 
nounced, was one of the most energetic of the German pioneers 
to whom fell the work of exploring the interior of the Cavn^ 
roons, after that territory had^ in 1884, become a dependency of 
the German Empire. Born at Duaaetdorf in 1858, Dr, Zintgmfif 
obtmnedhis doctors degree at the University of Heideltog, 
and gained his first experience of African exploration as^ 
member of Dr. Chavanne’s expedition to the Congo (1884). A 
year or two later he proceeded to the Cameroons* At that time a 
veritable ierra ine^gniia in respect of all but its coast line. For 
the space of six years his activity was unabated, and to Mm 
belongs the honour of being the ftrst to purii his way thtooi^ 
the belt of dense forest lying behind the Coast Settlements tp 
the open grassy plains which occupy the interior pUteau, and to 
reach by this route the populous regions of A^maua in Bie 
Southern Sudan, with their enterprising popolarion of HailttiA 
Thkittcccssful journey to the north was hot ■ 

the previous years having beau occuitol by detailed expk^- 
tiona abrtli of theCameroons Mount^, and W the etubite* 
mOnt of the Barombi Station as a base from Srhiah the . 

advance oouM be made. Dr. Zjhtgndf ■bbaeQbently did 
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to eooontage agricultural enterprise in the CainerdOmi. His ; 
I arduous jouniiQ^ had undermined his health, and the ^tter yem 
; Me life were spent at Tehertffe, ndrore he died 

j ,S. " ■ 

THt Work which the late Mr. Gatdinei G, Hubbard did Ibr the 
i cause of science is made the sutjject for ^vprectative comment 
in SeiefKi. In 1883 Mr. Hubbard and Mr. Alexander Graham 
^Bell founded the old series of the drat editor of which! 

was Mr. S. H. Scudder. He was what rim French htngtta;te 
terms an of scientific ideas, inventions and 

coveries—the man of affairs who pushed them into the serViee 
of mankind. He was the of oral speech for the 

deaf, and also of the telephone, for it was through his eneigy 
and business atnlity that the instrument was introduced to the 
world and made a practical agency of intercommunication. 
Having accomplished this he retired to Washington, and when 
the National Geographic Society was founded there, he was 
elected first president. The function of the National Geographic 
Society is the discussion of the principles of geography and the 
diffusion of geographical knowledge among the people. To 
carry out this purpose Mr. Hubbard organised the NaiienAt 
Gsographic Their he organised a system of 

bulletins designed to discuss the elements of physiography as a 
compendious library for teachers in the public schools, and 
finally he organised in the city of Washington a system of 
public lectures ofi geography, enlisting not only the members of 
the Society, but many other able public men in this enterprise. 

In all of these agencies the working geographers of Washington 
most heartily co-operated, and the National Geographic Society 
has within very few years attained remarkable influence and 
efficiency. 

The January number of the Hdtimal Kivim has ah admirable 
article by Mr, Gerald Arbuthnot, entitled In Defence of the 
Muerie,” The temperate spirit in which it is written, and the 
conscientious manner In which the statislics referred to have 
been collected, ought to materially strengthen the hands of those 
who are upholding the musrilng order for dogs, in the face of 
the selfish and short-sighted opposition which it is receiving 
from a certain section of the public* In the same magaxine we 
note also a paper by Mr. Arthur Shad well, dealing with the 
recent outbreaks of typhoid fever. The writer permits himself 
to affirm that the medium by which the poison of typhoid fever, 
is diffused ‘*can hardly be anything cUe but water, acting 
directly or indirectly.^* Tlie diffusion of typhoid fever is fiir too 
complicated aproMem, and involves too many factoirs to enable 
water to become thus responsible, as the writer seems to 

consider. Whilst contaminated water is undoubted^ aii im* 
portant—a very important->"factor in the dissemination d thi« 
disease, there are other conditions which must be eonridSindf 
In this conn^rion, and amongst such sewer-gas would seM 
to deserve a prominent place. Several years ago wai 

shown by an Italian investigator that the inhalafciph df Seu^, 
gas markedly increased the predisj^tbn of the subject uti^r 
experiment, tosufferfrom the effeqU of typhoid poiro 

IH rile early days of railway enginteru^ UtUe 
was used in laying down lines, aiKl mimy 
Strewed a(hich would nowadays b*'aVcitj^ 
policy of evading obstacles wherever jposiMe. 
tunnel pf tMs.kM> '^ fi% yeari> 1^^^ 
lUilway and tunMng lbi^ id|di^^)^« ata 

;beloW'''tha.Atr«cti'<pf 
anothev/ ''bim'V'oohri^ 

outsit'A 'the pM'>:ntah4 

hut'ten' 
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tiM ^ the jAtiutry tmmber of I^artatt's Magazim. A little 
cd^dexAtioa will show that the tunnel oflerR ideal conditions for 
thd of ttiufthrooms; the temperature varyin^i; but very 

^lijShUyrand light being absent. The result of this combina¬ 
tion Of favourable conditions is that the Scottish Mushroom 
ttow practically control the market in cultivated mush- 
looih^ The Company has eight hundred mushroom beds in the 
titnnel, each about j2 feet 3 feet in size. When in full 
opendioA about one thousand bushels of spawn are nsed yearly. 

highest output reaches hve thousand pounds of mushrooms 
per mohth. The steady and constant supply has killed foreign 
competition in mushrooms; for it appears that, whereas ten years 
ago the <|uantity of French mushrooms consumed in Great 
Bribes largely exceeded those of home growth, they form at 
present only about one-hundredth part of the total, supply. 


A NUSfBBK of remarkable instances of hallucinations con¬ 
nected with heraianopia, or complete blindness in one or other 
half of the visual held, are described by Dr. W. Harris in the 
course of an article in the new number of Brain^ In one case 
of partial hemianopia the patient had visual hallucinations, 
lasting a fisw minutes, of folk and horses moving in a reddish 
atmosphere, the visions being limited to the blind field of 
vision. Another saw continually in his blind field a man stand¬ 
ing at the back of his head, holding two lighted candles. A 
man who developed right hemianopia was troubled ten days 
later with hallucinations of men, flies, insects, &c. At first he 
recognised their unreality, but after a few days he became con¬ 
vinced they were real. The spectres became more frequent, 
and he would then hunt for em in cupboards and corners. 
Another case of hemianopia with hallucinations in the blind 
field, is that of a man who suddenly lost power of speech, using 
wrong words, and forgetting the names of things. During a 
subsequent attack of temporary loss of speech he suddenly 
nottchd while reading that his sight was confused, and that the 
print seemed to run together. After that he noticed he could 
not see so well to the right, and he used to bump up against 
things on his right side, and had to be careful whilst crossing 
the road* He also has had visual hallucinations of animals and 
faces moving about to his right. Dr. Harris discusses the seat 
of production of visual hallucinations of this kind, and concludes 
that they cannot be elaborated in ’the half-vision centre in the 
ctifieus ifi the brain, but in a higher visual centre—possibly the 


angviar gyrus. 

Prof. PtATSAtj’s experiments an the conditions which 
induce insects to visit flowers have been referred to on several 
occasions (see p, 17^}. It is worth While, however, bringing 
the ^ts together. In the concluding pari of his series of 
papers, ^VCommant tes. fteuics attirent les insectes,” in the Bui/. 
iXff i/fs <h Prof, Plateau thus sums 

Up the l^^lts at which he has anW^. In seeking for pollen 
q« niipitar. W are gultW only to a subsidiary extent by the 
sense of ^ht. They Continue to visit scented flowers after 
the have been entirely removed. When 

Same species Viny ih totoor, they exhibit neither 
for one ebiour over another. Incon- 
aamng Mage a^met large numbers 
fiowem made of'^per or calico, even 
Coloured and closely lesetphHsg neal flowers, are 

of green leaves 
scentv if fiowhrs WMeh have Uttle or 
neglected hy 
in lh*ge. 

irith 4 ';hbcti^>^r-emdW iGwm 
oam?,. the 
'fibwerS^ and' finds' 

' 'due mainly' to 




their not providing them with honey. From all these /acts M. 
Plateau draws the conclusion that the guiding sense to himts 
in visiting flowers must be chiefly the sense of smell 

Writing in the Retm^f^Mrak det Sciences for December 30, 
1S97, Dr. Louis Olivier describes the latest eomblnatfon of the 
principles of the microphone and phonograph under the name 
of mkre^henogreiphf the invention of Mr F. Dussaud, of 
Geneva, and which has been subseqaently developed by M, 
George F. Jaubert and M. Berthon. A demonstration of the 
properties of this apparatus was given a short time ago at the 
house of M. and Mme. Eugene Pereire, From certain physio¬ 
logical facts, Dr. X^borde showed the possibility of rendering 
sounds audible to deaf mutes by this instrument, and his view 
received practical confirmation at the hands of Dr. Oell^ who 
experimented with signal success on a number of subjects to 
whom a sensation of sound was thus conveyed for the first 
time. It is suggested that the micro-phonograph may become 
an important factor in the education of deaf and dumb sub¬ 
jects, It will be remembered that a method of giving deaf 
mutes the feeling, or at all events the rhythm of music, was 
devised by Prof. McKendrick, and has been described in 
these columns (vol. Ivi. p. 2xa). Finally, M. Berthon and M. 
Jaubert have employed the new apparatus in connection with 
the telephone and the kinematograph, the latter combination 
rendering it possible to reproduce scenes with all the attendant 
sounds of conversation and so forth. With this apparatus it is 
pro]X)sed to arrange life-like reproductions of a number of naval 
scenes at the Exhibition of 1900, under the auspices of the 
Compagnie g^n^rale Transatlantique. 

Whbrb certain salts, such as bromide of potassium and 
chloride of sodium, undergo changes of colour under the action 
of kathodic rays, after the method of Goldstein, it has been 
found by Profs, Elster and Oeitel that they are at the same 
time rendered photo-electtically sensitive, inasmuch as in sun¬ 
light or broad daylight they lose any negative electric charges 
imparted to them more rapidly than in the dark, The same 
physicists, writing in IViedemann^s Annalm (62), now examine 
whether the same property is conferred on these salts when the 
coloration is produced by heating them in the presence of 
potassium or sodium vapour, after the manner described by 
KrcuU and Giesel. In the case of common salt, the electro¬ 
meter readings representing the loss of charge in one minute 
in light were as follows j—For salt coloured by kathodic rays 
and kept in darkness a year, 214; rock-salt coloured brown to 
blue by potassium vapour, 73 ; natural violet salt, 23; chloride 
of sodium coloured by Berlin blue, + i ; the corresponding 
data iu the dark being o, -10, 2, - 3. With potassium 

bromidV, nearly blackened by potassium vapour, in light, 171 ; 
the lame bright blue, 101; the same coloured by Berlin 
blue, -f I; the results in darkness being -4, 4 - 2, o~, There 
is thus np doubt that the same photo-electric properties are con¬ 
ferred on (be salts by potassium vapour as by kathodic rays ; 
and, titoreover, these properties exist more or less in th^ natural 
violet; blue varieties of such miutiraU as rock-salt and 
fluorfSpar, 

A pkt^iLgt) account of experiments in gliding flight is 
contrft^t^^ by Mt- Octave Chanute to the Itmmdl ike WesUm 
^ffjgineers (U.S.A.) for iSpy. After trying many 
differeitf types of gliding machines, some, with as many as six 
supertipie^! pairs of wings, Mr. Chanute seems to have chosen 
for dilif eaperiments a form of ap^ratus with two narrow 
siipeejjsijM .aifiip-curves of rectangular form. l*he most note- 
Q^ Mr- Cbanute^s inwerigktions is his invention 
of a by whkh the fore and aft equilibrium 

and a^ mabtaified without any evertioa 

or ^ the part of fhe operator, and even the 
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action of tide of wind U ountiderably dimini&hed; . 
obsene that the wiiig surf^es are fixed above the opeiator’i:^ 
headr an arran^ment ignite the reverse of that adopted by 
Pilcher. Nevertheleto both Mr, ChaniUe and Mr. Herring 
have made numerous glides with perfect aafety, and the latter 
has achieved Considerable success in “ quartering*" ad- 
vaticing at an angle with the wind along the side of a hill up 
which a current of wind is blowing Hy this means Mr^ 
Herring has succeeded in malypg a glide of 947 feet, the time 
occupied being about forty*ei^t seconds, 

'Tne BtiUetm of the Italian Cicographical Society publishes h 
note announcing the successful starting from Tabriz of a small 
scientific expedition to Lalee Urmia* under the direction of Prof: 
Paladini of Milan. It is intended to make a survey of the lake 
and the region immediately surrounding it. 

Ahi'LVing the principles laid down by Penck, in his ** Mpr- 
phologie," to the excellent and abundant data published hy 
Forel, Dr. Wilhelm Halbfass has worked out in detail the 
morphometry of the Lake of Geneva: the results are to. be 
fqwnd in the Ztiistkrifl iUv Gts^lls^hajt fUr Erdkunde ztt Berlin 
(vol. xxxli- No, 4). I 

’ TrtF. greater part of Nos, 9 and 10 of the present volume ot 
the Mitthcilun^en of the Vienna Geographical Society is devoted 
to a leairhted paper, by Herr Fritz Pichler, on the Noreia Of 
Polybius and of Castorlus. Herr Pichler concludes that the 
town called NoreU l>y Castorius, near Ncumarkt in Upper 
Styria, is an unimportant station, of which there Is no trace, 
previous to 365 A.i). The real Noreia of Polybius is the same, 
as ViruAum* near Klagenfuft* Noreia being the older name, 
trmceftble from‘ B. c, 113 for centunes backwards. 

Messrs. Swan Sonnbnschein and Co. announce ihat they 
will shortly publish a work, entitled ‘*The Wonderful Century^: 
its Successes and its Failures,” by Dr. Alfred R. Wallace, 
F.R.S. The object of the volume is to give a short descriptiviC 
sketch of all the more im[K)rtant mechanical inventions and 
scientific discoveries which are distinctive of the nineteenth 
century, and especially to enable those, who have lived only io 
the latter half of it, to realise its full significance in the history 
of human progress. The author maintains that our century Is 
altogether unique ; that it differs from the eighteenth or seven¬ 
teenth. centuries, not merely as those differed from the centuries 
which immediately preceded them, but that it Has initiated a 
new era, aad ihat'^U may be more property compared with the 
whole preceding historical period. 

The additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey {Miuaius rkews) frdm 
India* presented by Miss Vine ; ah Egyptian Jerboa 
a^ypiiiis) from North Africa* presented by Mr. H. W, Wibrow { 
an Indian Python fmittrus) from India* presented by 

Mr, F, J. Allpress ; three Common Squirrels 
British ; two Blue-faced Honey-eaters {EMtomysd from 

Australia* a Kaaorbill (A/ta two Common Widgedh 

(Jfartia ptmhp€\ twelve Common Teal {Qu0rquedut& 
European, purchased. 


OUR ASTROmMiCAL 

CoMPA^tiONs TO Vega.— One of the prodfo given a« to ^ 
light-fatbpring power of the new Verkes telescope is that Pi^ 
Barnard has ^served a new enmp^km to Ve^ which evshv 
the Lidt telescope had failed to make vis(ttie; i^eaiures 
vAih ^ tjm gave its pmd^dn imgle 

distance 53^ Hfilh tesjieet to Ve^ It is am bemud faintij^^ 
than the eimll star discovered w Winnec^ at Pidkove in 
whose U I4'5* in the jdsfer. JmffU, (l| 4 o, 414) 

MO. f47a, voi- 57 } ' 


Barnard out that the latter companion, with positicti 

angle and distance il'Vis the sanm as fhat discover 
Mr. George Andemon* ojf the Gnited Smtei >JataV 
in iSBi, hut with a elightly modified posiiloti., . . 

HARV AKt> Coi^Uioe IlBW)aT. —In the fifty.^econd *‘ Annt^ 
Report of the Aatronomtcal Obsm^atory of Harvard 
Prof. Pickering gives an interesting account of Ine work ddde. 
An regards bmldlngs his report is shnilat td thai from many 
other observatories* in tliat they are old and fikr behind ob¬ 
servatories not only of the first lahk, but evi^ of the second 
class. On the other hand, however, very few can ,say ^th 
him “ that their strongest feature is the lame endowment ior 
current expenses, which enables the large stan of forty assistants 
to Ise employed.** The excellent work done at Arequipa is 
described in another part of Katuee 249), so we will con- 
lent ourselves with a brief summary of the work done in other 
sections of the observatoj^. 

As before, Mr. O. C. Wendell has been engaged In the ob¬ 
servations of variable stars* and the number of measures made 
is almost astounding, 1031 compaiisoos of 0 Ceti, 3196 of 
U Cephei, &c. Another series of interesting photometnc com¬ 
parisons are those made by Mr. £. R. Cram, on 0 Lyrm, the 
total number of measures being 2304 

With the “ Meridian Photometer ” the total number of photo¬ 
metric settings has surpassed all previous records* numbering 
-100,052, and observations of all the stars of magnitude 7'5 
and brighter, and north of - 40^ are now nearly complete^ 
Besides star work, mea^res were made of UranUS, Ne^nune,' 
aaid nearly 500 each of Ceres, Juno, and Vesta, 

The work in connection with the Draper Memorial has also 
been remarkable, and the hydrogen lines have been shown to 
'.;l>e bright in the sprotra of many known variables, U Cassiopeiffi, 
R Pisclum, R Cams Minoris, and many others ; also new vari¬ 
able stars have been detected by means of bright hydrogen 
lines in their spectra. The Report shows that excellent results 
have been attained ; and such, we know, is the case irom notes 
of discoveries made at the observatory, announcements of whidi 
have appeared from time to time in these columns. 


Arthur Kammbkmann.—W e regret to record the death ^ 
Arthur Kammermann* astronomer at die Geneva Observatory ^ 
A'iwA.aNo. 3469I. 

Born at Bienne in ififil, he received his higher education at' 
the Zurich Polytechnic, leaving there in 1881 with the dlplomA* 
of ** Fachlehrer.'* At Zlirich he was inttiated into asttiononrie^ 
work by M, R. Wolf, who strongly recommended bim^ to 
Flantamour, at Geneva Observatory, where he became attached 
ias assistant. / . ^ 

After the retirement of Dr. W. Meyer in 1883, he hid the' 

. Plan tamour equatorial under his charM, and undertook astro¬ 
nomical photography with it; with this instrument he worked 
until his death* and many of his observations Kaye been 
published in the At/r, He was largely occupied vrith 

meteorological matters; and in the chronometric .«Wbrk of the 
observatory he rendered great services which benefited the 
watchmaking,industry, so important to Geneva. 4 


, Minor Pianets in The total number of minor 

planets discovered in 1897 was only eight, wMch is icoASid^* 
ably below the average of recent years ; so that pe^iaM in.time, 
we shall be able to obtain a complete list of them. ^[14 i^fSt 
discoveries were ihoee of Charlois at Nice^ DL on «bv«mw' 
aj, DM, ON, DO ott December 18. 

, We have received from Mr, Arthur Mee a coot of >ia 
Amateur Qbferver’a Card Altnanat^** ThA eahimur 
together in a handy ibrm the principal |hemri«wMa 
In the year, and it .will be found itswl to 
of the observatory Ibr; refetenccr ’ 

, PRor^G^ M^ BEARhg*prefiqssOrerf.mathaiy^^ 

In the Caihblit Uriyei^ty of 
the Rope tp suteeed the iete Jfathet l>wit Wt 

i stabU beett the ^ 

Ahih^ M 

^the oM ;ih use 

doUarAj^: 
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rtrty now inquire into the re*«Mi why cinerary urn?» with 


hud been biuied in u bent or xtoapinf^ attitude, should be 
WDpated with the men of the Bronze Af;e, The hnst and most 
iihpbrtunt U the presence of objects made of brom^e. In the 
144 Ibc^ies under analysis in which intermenta ascri}>ed to the 
Brnnse Age have b^^en examined, bronze articles were found in 
tmrty^fqur directly associated with the interments. !n four of 
tl^ese the bronjfe was along with objects made of gold. In 
seven other interments of the same character gold ornaments 
without bronze Were present. The men of this period were, 
therefore, workers in gold also; and as it has been, and indeed 
$Un can be, mined m Scotland, it is not unlikely that the 
ornaments had been wrought from native metal. Additional 
proof that the burials in short cists, and after cremation in cinerary 
urns, both belonged to the same period^ and were practised by 
the same people, is fumished by the presence of articles of bronze 
ahd gold in both groups of interment. 

But, in addition to metallic objects, the graves sometimes 
contained other implements and ornaments. In many localities 
articles made of flint, stone, or bone, and jet beada were asso¬ 
ciated with bronze. In others flints in the form of chips, knives, 
arrow-heads, and spear-heads ; stone implements in the form of 
whetfiCones and hammers ; bone and jet ornaments and ^nc 
pins have been found in short cists, and some of these articles 
also in cremation interments, unaccompanied by bronze. 

Attention has been called by Dr. Joseph Anderson to the 
character of the bronze objects usually associated with these 
burials (*‘ Scotland in Pagan Times’’). Fpr the most part they 
have bMn thin blades, leaf-like or triangular in form, and 
either with or without a tang for the attadiment of a handle. 
From their shape they might have been used as spear-heads, 
doggers, or knives, jfot unfrequently the surfaces of the blade 
were ornamented wkh a punctated or incised pattern. Some¬ 
times bronze pins, rings and bracelets have been obtained from 
these interments. It should, however, be stated that the bronze 
articles and ornaments of gold found in association with the 
burials are of a more simple character, and present less variety 
in fom, purpose and decoration than those which have been got 
in hoards, in vari<jus parts of Jiicotland. It would seem, there¬ 
fore, as if the people of this period, even if they were in posses¬ 
sion of anCh finished and beautifully decorated swords, bucklers, 
aXea and bronze ve$sels as have been got in the hoards just re¬ 
ferred to, did not deposit them in the graves of their deceased 
fri^ds and relatives. It may be, however, that the simpler 
articles found in the interments represent a period in the Bronze 
Age earlier than that in which the art of making the more 
elaborate articles had been acquired, when perhaps the custom 
of depositing grave goods hod been more or less departed from. 

,Dneraty urns are not the only utensils formed of Imked clay to 
whkK the term um has been applied, and archseologUts recog¬ 
nise by the names of “incense cups,” “food vessels” and 
** drinking cups,’’ three other varieties, 

The examples of so-called Incense cups are not numerous in 
Scotknd ; they were as^iated with cremation interments, and 
have usually been contained in cinerary urns j they arc the 
smillest of all the varieties of urn, and ate, as a role, from 
a to 3 Niches high and kbout 3 inches wide. In one specimen 
from :^«n(fch, Ayrshire, the cup possesaed a movable lid. Not 
nnfret|U0Qtly the outer sut&oe wM patterned with horizontal, 
vertki^, and arrangements df lines. In a few cases the < 

sidea Were as if to allow the escape of Aimes ; and it 

is from this character^, a«, well as from their small size, 

Wnu^ them for being ea^tyjrarrled in the hand, that they 
haVe bi^h termed iiw The burning of incense would, 

however, imply, on the part of the people of the Bronze Age, 
fifa^nt gums and teiiina auchas are not in-' 
^ Britsdn, aodt Whl(% the aoefe^ Odedonians were not 
ijo be la a pqidilcm In most instances 

were not pr^rved by the finders. An 
Whfeh Iras d&ov^f^ h at &hu, North 

by aimer ara,, aha about the size of a 

S Wnl^tedwithoiMi^^ diospecimehftximv 

^ fovmd IE number c^yeataa^ James Macdonald, 

^ contain^ ofaehildinits 

I Ininitttdon, T..bRdoa, W^Ulssn 


! fifth or sixth year. Of the conflicting theories as to the purpose to 
which these cups were applied, the view that, like the large urns 
with whidi they were aMociated, they were cinerary, and were 
intended for the reception of the ashes of an infant or young 
child, seems the mdst probable. 

Numerous examples of the variety of urn termed “food 
vessel” have bwn found in Scotlanth *md “drinking cups” 
although hot quite so numerous, ate fairly represented* In the 
144 localities under analysis, the l^wl^napm food urns were 
found in thirty-one, drinking cups in twenfy-five, and in seven 
instances the Size and form of the urn is not stated with suflicient 
precision. With a few exceptions, in which the character of 
the burial hkd not been fully desciit>ed, the urns were contained 
in short cists, in which also the skeleton of an unburnt body in 
the bent or contracted position was lylt^. In several instances 
it is stated that the um, either food or drinking vessel, contained 
black dust. Of earth, or greasy matter, but burnt bones are 
never said to constitute their contents. Not unfrequently, al¬ 
though this is not an invariable rule, the urn was placed in 
proximity to the head and raised hands of the skeleton. 

These varieties of um are by no means invariably present in 
short cists. In twenty-five localities where this kind of grave 
was seen, there U no record of either form of urn being present. 
It is obvious therefore that, though associated with so many 
inhumation interments, they were not regarded as necessary 
accompaniments, and they obviously discharged in the minds 
of the people of the lime a different function from that of 
cinerary urns. The term food-urns applied to the bowl-shaped 
variety is probably appropriate, as indicating that edible sub¬ 
stances were placed in them, in the belief that food should l>e 
provided for the use of the corpse. It is questionable, however, 
if the taller variety were drinking cups, as the unglazed clay 
would not fit them for the retention of liquids for any length 
of lime. The presence of food urns in cisU, along with, in some 
instances, implements and wcaixins, would point to the belief, 
in the minds of those practising this form of interment, in-a 
resurrection of the body, and a restoration to the wants and 
liabits of the previous life. It may be that placing the body 
in the crouching position, lying on one side, was regarded as 
the attitude best fitted, when the proper time came, to enable 
it to spring into the erect position and assume an active state 
of existence. The practice of cremation, however, to an almost 
equal , extent as inhumation, by people of the same period. 
show8 that they may not all have shared in the belief in a 
corp*3real resurrection. But it should not be forgotten that, 
even in many cremation interments, blades and other objects 
made of bronze have Ixeen found along with the burnt bones ami 
cinerary urns, as if for use in a future life. 

The association ot bronze objects, both with short cists and 
cinerary urns, establishes the.se forms of interment as practised 
nt a time when bronze was the characteristic metal used in 
many purposes of life. The crouching attitude of the dead 
body, the contracted grave, and the varieties of urns already 
described, are therefore to be regarded as equally characteristic 
of this period, even if bronze is not found m a particular in- 
staojpe associated with the interment, and this view is generally 
held by atpchaeologists in Scotland. 

In a ^receding paragraph implements and weapons made of 
sione^ mnt and bone were referred to as having been sometimes 
associated with bronze, and also of similar objects having been 
found in graves, in which, though obviously of the same doss 
and period, no article made of metal was observed. Such' an 
asso^ion proves that there was no sharp line of demarcation 
betwenn the employment of the more simple substances used 
by NMlithic man in the manufacture of implements and weapons, 
and mie of bronze for similar purposes, The two .periods 
undpdbtedly overlapped. It has been customary to regard this 
overkii^nfi: as if bronze-using man had continim for a periods 
to tmpioy the same substances in making useful articles as did 
his jNenlnhic predecessors ; that time was required before the 
meflW boiily bronze, imported from foreign sources, replaced the 
nati^^ material, and that consequently both groups of objects 
bees^ awLKiated In the same grave. 

light is thrown on the mixture in the same inter- 
el representing diflerent stages of culture by a 

coBj^dlp of goods nrom the grave of an aboriginal Australian, 
buik^^^biPIH nfty years ago, recendiy brought under my notice 
by tt^ 3 v.Broom. Along with the skeleton were found a clay 
Non spoon, the repwins of a rusted pannikin, the 
nim#«'bf a poCket-kiiife, and a lai^ piece of flint. The handle 
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of the knife, with its steel Imck, had doubtlcjts been used along 
wUh the dint for the purpose of obtaining hre, a« in Neotithi^ 
times a similar office was discharged by flint and a nodule of 
pyrites. These accompaniments of the Australian interments 
show that men in a lower grade of culture and intellectual power 
utilise, as opportunity offers, objects representing a much higher 
civilisation. It is possible, therefore, that some of the mued 
interments ascribed to the Bronze Age may l>e the craves of 
Neolithic men who, in conjunction with articles of Ineir own 
manufecture, had employed the material introduced by a bronze¬ 
using race, with whom they had lieen brought in contact, and 
whoso usages they had more or less imitated. 

That the inhabitants of prehistoric Scotland were not a 
homogeneous people, but exhibited different types in their 
physical configuration, so as to justify the conclusion that they 
were not all of the same race, has long been accepted by 
archicologistfi. The first observer w ho made a definite state- 
menti leased on anatomical data, was the late Sir Daniel Wilson, 
in his welbknown “ l^rehistoric Annals of Scotland.” Whilst 
admitting that the material at hi.s disposal wsin scanty, he 
thought that he was justified in stating that the primitive race in 
Scotland possessed an elongated dolichoccphnlic head, which 
he termed boat-shaped, or kumbecephalic. This race, he said, 
was succeeded by a people with shorter and wider skulls, which 
possessed brachycepnalic proportions. Further, he considered 
that both these races preceded the intrusion of the Celta* into 
Scotland. But the evidence is by no means satisfactor}*^ that the 
interments from which Wilson obtained the long kumbecephalic 
skulls were of an older date than those which yielded the 
brachycephaltc specimens. So far, therefore, as rests upon 
these data, one cannot consider it as poved that a long-headed , 
race preceded a broad-headed race m Scotland, and that Imth ! 
were antecedent to the Celtce. 

Evidence from other quarters must be looked for, especially 
from the extensive researches of Thurnam, Greenwell, Rolleston 
and other archeeologists into prehistoric interments in England ; 
and by the study of the material which has accumulated in 
Scotland since the publication of Sir Daniel Wilson's “ Pre¬ 
historic Annals.” 

The remains of prehistoric man in England subsequent to the 
Palteolithic Age have for the most part been found in mound* 
and tumult, some of which were very elongated in form, others 
more rounded, so that they have been oivided into the two 
group of Long and Round barrows. There is a consensus of 
opinion that the long barrows were constructed by a race which 
inhabited England pior to the construction of the round bar- 
rows. The long barrows are indeed the most ancient sepulchral 
monuments in South Britain; obviously they were erected 
before the use of bronze or other metal became known to the 
people. They belonged, therefore, to the Neolithic Age, as U 
testified by the implements and weapons found in them being 
formed of stohe, flint, bone and hom, and by the absence of 
metals. They are not widely distributed in England, hut are 
found especially in a few counties in the north, as Yorkshire 
and Westmorland, and in the western counties in the south. 
The builders of ihestfbarrows in their interments practised both 
inhumation and cremation, but the burnt bones were never 
found in urns. 

The study of the human remains obtained from the English 
long barrows by Drs. Thurnam and Rolleston proves that the 
crania were distinctly dolichocephalic, and that the h^ht was 
greater than the breadth. Those measured by Dr. Thurnam 
gave a mean length-breadth index 71*4, whilst Dr. RoUeston’s 
series were 72*6. 

The round barrows were constructed by a bronze-using 
people. The crania obtained in them were, as a rule, brachy- 
cephalic. Of twenty-five skulls measured by Dr. Thurnam 
seventeen had the length-breadth index 80 and upwards, and 
in six of these the index was 85 and upwards. Only four were 
dolichocephalic, whilst in three the index ranged from 77 to 79. 
In the brachycephalic skulls the height was less than the breadtli. 

As similar physical conditions prevailed both in England and 
Scotland during the Polished Stone and Bronze periods, there 
is a strong presumption that the two races had, in succession to 
each other, migrated from South to North Briuin. Unt* 
fortunately very few skulls have been preserved which can with 
certainty be ascribed to Neolithic man in Scotland, but thos^ 
that have been examined from Papa Westray, the cairn of Get 
and Oban, are doHchocephatic, and doubtless of the same race 
as the builders of the English long barrows. 
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Seventeen skulls from interment.s belon^g to the Bronse 
period Wave been examined by the author, xhe mean 
oreadth index of twelve was 81*4, and the highest index Was 
88^. In each skull the height was less than the breads* In 
the other five specimens the mean index was 74 ; the majority, 
therefore, were brachycephalic, In only one specimen Was Iw 
jaw prognathic ; the nose was almost always long and narrow* 
the upper border of the orbit was, as a rule, thickened, and 
the height of the orbit was materially less than the width*. 
The capacity of the cranium in three men ranged from 1380 to 
1555 ; the mean being 1462 c.c. In stature the Brqhse 

men were somewhat taller than Neolithic men, The 
bone.s of the Bronze Age skeletons gave a mean platymcric 
index 75*1, materially below the average of 81 8 obtained by 
Dr. Hepburn from measurements of the femora of modern 
Scots. ^ The tibise of the same skeletons gave a mean platy- 
knemic index 68'3 j intermediate, therefore, between their 
Neolilhic predecessors and the present inhabitants of Britain. 
Many of the tibiee also possessed a retroverted direction of 
the head of the bone : but the plane of the condylar articular 
surfiices was not thereby affected, so that the backward direction 
of the head exercised no adverse influence on the assumption 
of the erect altitude. 

Whilst in England the Bronze Age round barrows are numerous 
and the burials in short cists are comparatively rare, in Scotland 
the opposite prevails. Whilst jmrl of Dr, Thurnam’s aphorism, 
viz. long barrows, long skulls,” applies to both countries, 
the remaining part, “short barrows, short skulls," should be 
modified in Scotland to *' short cists, short or round skulls." 

The presence of dolichocephalic skulls in the interments of 
the Bronze Age shows that the Neolithic people had commingled 
with the brachycephalic race. Similarly the Bronze men, 
though subject to successive invasions by Romans, Angles, and 
Scandinavians, have persisted as a constituent element of the 
l^eople of Great Britam. The author has found a strong brachy- 
cephalic admixture in the crania of modern Scots, in Fife, the 
Lothians, Peebles, and as far north as Shetland. In it6 speci¬ 
mens measured, 2q, t,e, one-quarter, had a length-breadth 
index 80 and upwards, and in five of these the index was more 
than 85. 

The {question has been much discussed whether the people of 
the Polished Stone Age were descended from the men of the 
Ruder Stone /Vge, or were separated from them by a distinct 
interval of time. The latter view has been supported by Prof. 
Boyd Dawkins, who contends that there is a great zoological 
break between the fauna of the Palaeolithic, Pleistocene period 
I and that of the Neolithic Age, and that the two periods arc 
se^xirated from each other by a revolution in climate, geography 
and animal life.- 

Undoubtedly many large characteristic mammals of the 
Palaeolithic fauna had entirely disappeared from Britain apd 
western Europe, but soitie nine or ten species, as the otter, 
W'olf, wild cat, wild boar, stag, roe, urus and horse, were con¬ 
tinued into the Neolithic period ; at which time the deg, small 
ox, pig, goat, and perhaps the sheep, as is shown by ihelr 
osseous remains, were also naturalised in Britain. The continuity 
of our island with the continent by intermediate land, whicn 
existed during Pal^luhic times, also became severed, and a 
genial temperate climate replaced more or less arctic conditions* 

Man, however, possesses a power of accommodation, and 
adapting himself to changes in his environment, such as is not 
pssessed by a mere animat. The locus of an animal is ragn- 
laied by the climate and the nature of the food, so that a 
chi^e of climate, which would destroy the special fixid ou 
which an animal lives, would lead to the extinction of the 
animal in that locality, Man, on the otW hand, is omni¬ 
vorous, and can sustain himself alike on the flesh of 
whales and bears in the Arctic circle, and on the fruits which 
ripen under a tropical sun. Man can prodlice fire to cook his 
food and to protect himself from cold, and can also nianufitctute 
clothing when necessary* Paleolithic mah has left evidentie 
that he had the capability to Improve, for th* cave men 
undoubtedly in advance of the men \vbo uiade the flint 4i^-v 
plements mnd in the river drifts. Th^ capacity of the fe#:; 
emnia of Pahsohthln nwn which have been preserved is 
equal to, and in some superior to that of modeitt sav^i% 
So far as regards the which be manufiuitured 
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Neolithic nwo showed so material advance over the 
FA^holLtlfdc cave 4weller. 

The asspciarion of the bones of domestic mammals, which 
were not present in Palaeolithic strata, alcmg with the remains 
of NeoUthic man, proves that additional species had been intro- 
dnced into Western Europe at a particular period, probably by 
another race which had migrated northward and westward ; but 
it by no means follows that Palaeolichic man had of nece^ity 
disappeared prior to this migration, and that when Neolithic 
man reached Western Europe he found it, as regards his own 
speCies,^ a desolate solitude. How then did Neolithic man with 
his associated animals hnd his way into Britain ? 

Was it whilst the land remained, which connected Britain 
with the continent in interglacial times, and alone which 
Palmolithfc man had travelled, or was it at some suosequent 
period after the formation of intermediate arms of the sea ? If 
the tatter, then the further question arises, How was the transit 
effected ? Neolithic man, so far as is known, had no other means 
of conveyance by water than was afforded by a canoe dug out 
of the stem of a tree. Although such rude boats might in calm 
weather serve as the means of transporting a few individuals 
at one time across a river or narrow strait from one shore to the 
other, they can scarcely be regarded as fitted for an extensive 
migration of people ; still less as a means of conveying their 
pigs, dogs, goats and oxen. Hence one is led to the hypothesis 
that, after the sea had submerged the intermediate land of 
interglacial limes, there had been a subsequent elevation so 
that Britain again became a part of the continent of Europe, 
If one may use the expression, a “Neolithic land bridge” 
was produced, continental relations and climate were for a time 
re-established, and a free immigration of Neolithic man with 
his domestic animals became possible. This may have been at 
the period when an abundant forest growth in Scotland suc¬ 
ceeded the elevation of what is now called the lOO-foot terrace. 
There is no evidence of the presence of N^lithic man in 
Scotland until about that period. Before this island with i(s 
surrounding and proleciinc ‘Silver streak ” settled down to the 
present distribution of land and water, there arc ample data, as 
IS shown by the three sea beaches at different levels seen so 
distinctly on the coast of Scotland, that frequent oscillations 
changed the relative positions of land and sea to each other. 

From the consideration of what may be called the biological 
data, the conclusion seems not to be justified, that tiecaiise 
climatic changes had led to a disappearance of certain character¬ 
istic Palajolithic mammal,s, but by no means of all, therefore 
Baheolithic man bad vanished along with them. When Neo¬ 
lithic man reached Western Europe, he in all likelihood found 
hU PaloBolithic predecessor settled there, and a greater or less 
degree of fusion took place between them. Hence, as. the 
present inhabitants of Britain may claim the men both of the 
Neolithic and Bronze Ages as their ancestors, it is possible that I 
as Neolithic man migrated northward into Scotland he may ; 
have carried with him a strain of Palaeolithic blood. W. T. ' 


PROGRESS OE TECHNICAL EDUCATION | 

A REVIEW of the pi^ress of technical education in the 
“ Xjtdted Kingdom during the year 1896-9^ is given in the 
tenth ehnnal report of the National Association for the Pro- 
mofiioii qf Technical and Secondary Education. A genoml idea 
df me present position of the technical education movement 
may be obtained froito the subjoined extracts from the report 
taxied. 

Tuhnk^i Edutatim in England 

It is plearing to be able to record that,^ in the year 1896- 97, 
th^ total amount of money available under the iJocal Taxation 
(^u^oms and Excise) Act, 1890* and distributed to the local 
4hd^9riries, was huger than in any previot^ year, and that a 
has been made as rejj|ardft its utilisation for edu- 

Councils in England 41 are now giving all 
arid pmt afe giving part of their grants to educational purposes, 
the County Boroi^ Council 55 are devoting all 
J^.are devoting gan; of the ftnld in a like manner. In the 
of Tricon a noteworthy advance has been 
a new techh^l institute, erected by 
Trustees at a cost of about 10,000/., has recently 
:hW Opi^» 9 x 4 the County Soroush Council, by voting a 


sum of joo/. in aid of technical education in the borough, have 
now retired from that position of isolation which they had 
hitherto occupied. At the present time, therefore, all the 
County and County Borough Councils in England are utilising 
the provirions of the Technical Instruction Acts. 

In conridering the amount of money devoted one way and 
another, it may be stated that, of the total of 607.000/. now 
available m England alone, no less a sum (han 740.000/. is 
being spent upon education. It is worthy of note that London’s 
share of the fund now reaches 185,000/,, of which a sum of 
150,000/. is being utilised for educational pulses, a growth of 
30,000/, as compared with last year’s vote. Therefore, looking 
at the position as a whole, it is dear that education continues to 
receive tinancial support of an extending character. 

In last year's report particulars were given respecting local 
authorities contributing funds to education in the form of ral£ 
aid The information then published went to show that there 
were at least 137 localities providing a total sum of 34.ocx>/. in 
this manner. To these hgures must now be added a further 23 
authorities raising 5000/., thus making an aggregate number of 
j t6o local authorities levying rates, or voting lump sums from 
the rate-fund, to the extent of 39,000/. 

The extent to which local authorities and responsible com¬ 
mittees in England have built, or are building, or are about to 
build, technical schools is shown by the fact that the number of 
such .schools thus initiated now reaches 161, of which 146 
involve a capital expenditure of 1,730,000/. This sum is 
t',\elusive of alx>ut 500,000/. absorbed by the establishment of 
polytechnic institutions in London. It is worthy of notice that 
j in Bursletn, Chesterfield, Dewsbury, Keighley, Plymouth. 

Rochdale, Southport and Walsall the necessary funds for build- 
I ing purposes were provided entirely by voluntary contributions, 
i ;ind that in Lancaster, North wich, St. Helens, Sand bach and 
I Winsford sites and technical schools have liccn presented to the 
; local authorities by private individuals; it may be estimated 
I that, with the excepiion of Lancaster and Sandbach, concerning 
which complete information is not available, the financial pro- 
1 vision which has thus been made in eleven localities represents 
; a total of i37,ocx>f. Of the aggregate number of technical 
; school.*; mentioned above, zoo are already at work, 26 new 
j schools, situate in 13 different counties, having been opened 
j during the past year ; the localities in which the largest of these 
now schools are to be found and the amounts spent upon the 
I buildings are—Leicester (40,000/.), Preston (20,000/.), Darling- 
i ton (16,000/.), Oldham and West Hartlepixd (15,000/. each). 

I Darwen (14,000/.), Swindon (13,000/.), and Handsworth and 
■Vorthwich (10,000/. each). There remain, therefore, 6l tech¬ 
nical schools which, according to the latest information, arc 
still incomplete; but it must be understood that: this nuinl>er 
includes localitie.s where technical schools have been transferred 
to the local authorities and where nCw 8chof)i8 are also l>eing 
I built, 

; In Bradford the technical college, upon which 1ms been spent 
no leHi than 155,000/. (50,000/. lor buildings and 105,000/. for 
maintenance), mainly provided by private munificence, now 
receives an annual grant of 2875/. From the Corporation ; in 
Huddersfield, the Governing Body of the technical college have 
recently decided to proceed with considemlile extensions to the 
present buildhtgs at an expenditure, incUiding the cost of fur¬ 
nishing. of 12,000/'. ; in Keighley, the mechanics’ institution was 
founded in 1625, a new building, costing nearly 20,000/., was 
crectqd by public subscription in 1870, and an additional wing 
was built, at an outlay of 11,000/., in 1867. Hitherto there has 
l>een tmt one instance of a local authority divesting themselves 
of their powers of direct control, namely that of Burnley, where 
the C^hty Borough Council, having established a technical 
school at a cost of 4000/., transferred the management of the 
same to the Committee of the local mechanics^ institution, the 
Comlriittee receiving an annual grant of 1000/. from the 
Council, 

During the year ended March 31, 1896, the expenditure, ex- 
clueHlIg capital outlay, upon agricultural education by thirty-six 
CouQlty C^nciU m England reached a total sum of 58,349/. 

, Apeqrding to the latest annual report of the Board of Agri- 
cdltu^^ the amount of money applied to this branch of technical 
eduo^Hcm by the County CouncUs of England (including Mon- 
mouflftlre, but excluding Derbyshire, the Soke of Peterborough 
and ttia BriUthefn Division of Sl^kioghamshire) during the year 
i896^yrits estimated to be 78,006/, which sum includes capital 
expendUtire- 
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Process in Waits, 

The whole of the sum of 58,000/. available under the Local 
Taxation (Customs and Exc&) Act, 1890, is devoted to the, 
pur}>oses of intermediate and teohnietd education, tofltether with 
an odiimated sum of 201000A raised by rale under the Technical 
Instruction Acts, 1869 and 1891. In addition to these sums, an 
amount of over 17,000/. is raised under the provisions of the 
Welsh Intermediate Education Act, 1889, which sum is met by 
a contribution from the Treasury, not exceeding the amount 
payable out of the county rate, and based upon the efficiency of 
the schools aided by the local authorities. The total sum which 
is annually appropriated to intermediate and technical education 
in Wales is, therefore, about 92,000/. 

In Cardiff, by an agreement between the Corporation and the 
University College of South Wales and Monmouthshire, the 
entire responsibility of providing technical instruction is placed, 
upon the college, m consideration of a large annual grant, to-. 
gether with all fees and grants earned by, or on behalf of, the 
student.s. The work of the college in this connection comprises 
the maintenance of a large number of evening science and art 
and technical classes, a women’s technical department, and a 
higher technical department, and the establishment of scholar¬ 
ships and .studentships. 

Bxpmdiiwt on Tahnical Education in Scotland. 

Of the total amount of 39,ocx)/. distributed to local authoriiies 
under the Local Taxation (Customs and Excise) Act, 1890, an 
estimated sum of 28,000/. is devoted to technical and secondary 
education. This, with the addition of an amount of 6o,oooA 
available under the provisions of Section 2 of the Education 
and Local Taxation Account (Scotland) Act, 1892, makes the 
total sum devoted to technical and secondary education in Scot¬ 
land 88,000/., excluding those sums which are applied to 
technical education by six School Boards out of tne school 
fund under the Technical Schools (Scotland) Act, 1887. 

The Position of Ireland. 

The year 1897 has been one of disappointment to those 
interested in technical education in Ireland. In February a 
latjge and representative deputation, organised by the Technical 
Eemcation, Association for Ireland, waited u^n the Lord- 
Lieutenant. His Excellency, who was much impressed by the 
influential character of the deputation, and the arguments which 
they advanced, announced that it was the intention of the 
Government to introduce a Bill in the coming session which 
would deal with agricultural instruction, and promised to use 
his influence with his colleagues to introduce a Bill dealing 
with technical educatipn at the earliest possible (^portunity. 

lliis promise was fulflllcd, for not only w'as a Bill introduced 
to create a Biuird of Agriculture and Industries for Ireland, but 
provision was made ^ the Budget for an endowment of tech¬ 
nical education- But the hopes, which the action of the Govern¬ 
ment raised, were doomed to dl»ppoint^ient. The Agriculture 
and Industries (Ireland) Bill, beinp unfavourably received by 
the Irish Members of Parliament owing to its financial clauses, ; 
was withdrawn; an announcement was made by the First Lord i 
of the Treasury that as an alternative policy a Local Govern- j 
ment Bill would be introduced during the following session, and ! 
the provision mode in..the Budget tor technical education woa I 
otherwise appropriated. 

At the end of November a still larger and more representative 
deputation, organised by the Dublin Chamber of Commerce, 
and representing all the Chambers of Cdmlnifirce, the principal 
municipalities, and the leading agricultund and industrial 
organisations of Ireland, waited on the Chief Secretary for Ire¬ 
land and pressed upon the Government the need of establishing 
a Board of Agriculture and Industries during the forthcoming 
session. The strongest representations were made as to the 
urgency of the matter. But the Chief Secretary, though admit- i 
ting the urgency, informed the deputation thut the Government 
were lo ihe Local Government Bill, and that it would; ^ 

not be &ir to buoy up those interested in the mpi^ement with the ' 
hope thUt there was any reasonable prospeet that the Govern- j 
ment would be able to deal with two hrst-^ 4 «es Irish measures 
the one ees4bn. The encouraging feature hbout the situatidw I 
is that pub^ is thorotignly aroused upon this questios^ i 
and there ^ itherdbre, no fear that the matter will be allow^ : 
to drop. : I I 

Early in the year the Lord-Lieutenant appointed a Commla^ ^ 
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slon to ^ inquire and report with a view to determining h^wfar, 
and in what form, manual and practical instruction should be 
included in the educational system of priinaiy schools under the 
Board of National Education, in Ireland.*' The CoiUmissian 
have held sittings in the principal Irish towns, as well as in 
England and in Scotland, end have sent experts to report upon 
the position of manual and practical instruction in connection 
with elementary education in Germany and France. It is ex¬ 
pected that their report will be submitted totheLord-Lkutemnt 
sufficiently early in tbe year to allow the Government to make 
provision in the estimates to carry out the recommendations of 
the Commission. 


UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE, 

Prof. G. Kkausb, of Halle, has been appointed ordinary 
professor of botany to the University of WUrzourg, in the place 
of the late Prof. J. Sachs. 

Among the measures to be laid before the Prussian Diet 
during the session opened on Tuesday is one on the vexed sub¬ 
ject of disciplinary procedure against University Lecturers. In 
the Sp^ch from the Throne this is alluded to as a *' legislative 
regulation of the circumstances concerning the position of 
University lecturers." 

The Duchess of Fife opened the new Municipal Technica- 
School at Brighton on Saturday last. The Duke of Fife, re 
plying on behalf of the Duchess to a vote of thanks passed to 
her Royal Highness, remarked that in establishing the school 
Brighton had placed itself in line with all the great centres of 
population in the country, and showed itself alive to the great 
educational neces.sity of the day. 

Si'EAKiNO at the annual dinner of the Yorkshire College, 
Leeds, on Friday last, Lord Londonderry said that England was 
only slowly waking up to the fact that a technical, as distin¬ 
guished from a commercial or literary, education was becoming 
more and more essential every day, A great deal had been done 
by the Yorkshire College, which had to deal with a county vast 
in its dimensions, and containing within its limits every variety 
of trade industries. The College had come to the assistance of 
all these industries. It had rendered valuable assistance to . 
dyeing and weaving as well as to the application of art to the 
textile industries, and thanks to the grant by the Clothworkers' 
Company of 50,000/. for the establishment of this detriment, 
no less than 2500/. a year was expended to make the Collie 
the flrst weaving and dyeing school in the country. Many move 
such Institutions os the V^kshire College are needed before 
technical education is sufficiently provided for the needs and 
requirements of the country. 

Teachers of science and science classes ki higher-grade and 
public elementary schools, held a meeting on Friday last in the 
rooms of the Society of Arts. Mr. C. j, Addiscott, President of 
the National Union of Teachers, occupied the chair ; and in his 
opening address be remarked that what is needed at the present 
time is a 90und, workable system of technical instruction, bat^ 
upon science and art leaching, which itself must be based upon 
a solid foundation of primary instruction. He discrediijed the 
idea that our primary system should be so molded that U 
should lead necessarily to a secondary system, believing that the 
needs of the class with which they had to d^l were outside 
what he conceived to be secondary Vacation, and that the satis^ 
(action of those needs would be found in thedevel(^mentof 
the primary system through the higher-grade Board aehodl or 
organised science school on to the teOnnic^ institute. The 
midn factor for successful process in ridsdfi^Uon must jbe a 
central authority, which should be Wluch should , 

know the needs a^ the difficulties of ea^ class each stagie of 
the journey, A noihber of resolutlans wisr^ jjas^^ onf hClodhi 
bring opposed to the action of the and An;|;N^; 

partment b giving instructions to inspri:tors to r^vt 
where as per cent. M the first year students leave the si.^ 
the end m the pir ^pre twh that pem ] 

mr Of the seeo^ year, in ppd 

the d^rfiheni; dooMdri Wber ribh Aiphob^ 
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dudraiatii Mr. Hewitt (Liverpool) vic^-chaUman, Mr. J. 
H. Nicholas (Essex) secretary, and Mr. Turner (Staffordshire) 
tf4>asur«r^ The plai^'of the three remaining meetings for 1898 
W^re fixed to take place at Birmingham, She%eld, and London. 
In the course of on address^ the chairman remarked that the 
Association had repeatedly es^ressed its acceptance of the re* 
CfOmihendations of the Royal Commission on >^Qndary Educa¬ 
tion and had expressed the opinion that they fortned a satisfac¬ 
tory basis for legislation. Latterly they had hmd a great 
deal alxmt the essential importance of constituting a central 
authority for education before an^htng else was done in the 
matter. The constitution of an efficient central authori^ could 
properly be brought about by the reorganisation of those Govern¬ 
ment departments that dealt at present with educational matters, 
a reorganisation along the lines of the Royal Commission's re¬ 
port. They found it to be inconvenient in practice in many ways 
lo have two entirely separate departments, one of which they 
were brought into contact with in connection with evening con¬ 
tinuation schools, and the other more and more frequently in 
dealing with secondary schools They wanted to see these two 
departments merged more or less completely into one, with 
their functions properly defined, and capable of dealing with 
secondary education as a whole, as well as with the purely scien¬ 
tific and technical part of it. The other part 91 the central 
authority—the educational council—was a body to which the 
scholastic profession naturally attached great importance. The 
AsK>ciation thought that one of the great needs of the present 
time was a system of schools corresponding fairly closely with 
the higher primary schools of France—schools which should he 
a real top to the elementary education. He concluded by mov¬ 
ing—This Association considers that legislation on the lines of 
the report of the Royal Commission on Secondary Education is 
very urgently neecle<l at the present time.** Mr. Turner seconded, 
and, after a short discussion, the resolution was adopted. 


SCIENTIFIC SERIALS, 

American Journal of Mathematics yViA. xx. No. i, January. 
^“The motion of a solid in infinite liquid under no 
force," by Prof. Greenhill, examines the elliptic function expres¬ 
sion of all the dynamical quantities involved, and explores the 
analytical field by working out completely the simplest pseudo¬ 
elliptical coses to serve as landmarks, utilising the analysis which 
the author has developed in his paper on Pseudo-Elliptic 
Integrals and their dynamical applicaliona,’* In the Troceidinji^s 
of the London Mathematical Society (vol. xxv.) and carrying 
out his work on the lines of his papers on the ** Dynamics of a 
Top ” and on the Associated Motion of a Top and of a Body 
under no Forces*' in vols, xxvi. and xxvii. {Proc, L,M,S,), 
Reference is made to the sketch of the theory in Thomson and 
Tait’s “ Natural Philosophy/* and to a cot^)lete solution in the 
case of a solid of revoluuon in KirchhofTs l oriesungen ilber 
Maih, Physih, ix. ; and to the “ Motion of a Solid in a Liquid/’ 
by Dr, T, Craig,—" Surfaces of Rotation with constant 
measure of curvature and their representation on the Hyper¬ 
bolic (Qiyley’s) Plane/* by G. F. Meuler. Minding (Crelle, 
volsw 19, AO) shows that it is easy to obtain the formulie which 
express the reUtlons between the sides and angles of a triangle 
of which the udes are geodesic lines on a surface of rotation 
with eonatant measure of curvature, Mr. Metzler shows that 
^ the somift method holds for the formula expressing the area of 
.the irioni^le (1.^, in the ordinary spherical formula put a- Vt 
die radius of the sphere).-**-** Shir les M^thodes, d'approxi- 
mittiOh^uccessives dantf la th^orie des Equations diffiSrentielles/* 
mr Ei'THcftrd, is a note, tafcnn by the edftors of the /aumta/from 
M* Ootboux’s ** Th^rie dei Bur&ees (4 la fin dutomciv.).—M. 
Darboaat is the mathematician whdse likeness accompanies this 

Eo/Jititjfitffi i$lla S^hth Sismloma ftatianay vol. iii., 1897, 
microseitmemphs bf the Institute of Physics 
of the; Royal Vniverility of Fanua^ by G. Pacher. A reprint 
i^f W giving a lull oeOount of the Vieentini microseismo- 
noticed in NATUhR.—The Laiian earthquake 
S» l>y G. Agamepneme. A note on a series of 
Ifiltf m the neifihbdurhood of Rotne-’*-Thc Royal 
Observatory oPvntonk* by.A. Ricc^.-^Notices of 
recorded in Itifriy (April aly-Hay 14, 1897)1 by G. 
(Ofie, riia ’niost impdftoht bdoR the series of Latian 
m of j^av Hi and ah torth^jittKe of distant, but un- 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, December 9, 1897.—“On Methods of 
making Magnets independent of Changes of Temperature ; and 
some Experiments upon Abnormal or Negative Ten^rature 
Coefficients in D^^metg. ” By J* Rcmnald, Ashworth, B. $c. 

The object of paper sfas to nod what kinds of Iron or 
steel ate Ihost liable to cMn^s of magnetic; intensity of a cyclic 
nature under moderate fiuetuattons of temperature,, such as 
take pla^ in the atmosphere from one season to another. 
The subject is of inipottahee tor the sake of improving 
magnetic Instruments, but apatt from Us practical ransc- 
quences the inyestigatibn points to come Interesting th^iretic 
consequences. 

Bn general the effiect of alternately hating and cooliiw a 
magnet is to cause a Large loss of magnetic intensity, which is 
only in part recovered; ultimately a cyclic state is established 
in which the changes may be expressed by a' formula which in 
conformity with custom is here written 1/ * L (i-a?-l(), I 
standing for the magnetic intensity, t and /' for the cold and hot 
temperatures. 

Hitherto a, the temperature coefficient of the magnet, has 
been found to be jx^sitive ; that is to say, the effect of a rise of 
temperature is to diminish, and a toll of temperature to increase 
the ma^etic intensity. A negative coefficient must be under¬ 
stood, merefore, to represent a rise and fall of magnetic intensity 
with rise and fall of temperature, and this abnormal effect has 
now for the first time been observed lo be general in certain 
cases. 

In the first place the influence of chemical composition was 
sought in determining the behaviour of a magnet under changes 
of temperature, and steel alloys severally of manganese, tungsten, 
cobalt, and nickel were tested, as well as a series of cast irons of 
<lifferent blends of pig irons. The results obtained show' that 
the influence of chemical constituents is subordinate to that of 
physical condition, annealing or hardening. Thus a kind of 
nickel steel, the same as Dr. Hopkinson found to yield such 
remarkable thermo-magnetic results, exhibited in the glass-hard 
state a small increase of magnetic intensity with increase of 
temperature and decrease with fall of temperature. When 
annealed the converse effect took place, and these effects could he 
clmi^ed repeatedly by changing from hard to soft and soft to hard. 
Again cast iron, in the conriition received from the foundry, 
has a very large magnetic variation for a given range of tempera¬ 
ture, but when hardened by heating and rapidly chilling the 
variation becomes exceedingly small, the coefficient now being 
about T^th its former amount. As hardened cast-iron magnets 
have also a very high pernmnent magnetic intensity, and are 
very little influenced by shocks and blows, it will be seen that 
they have exceptionally valuable qualities. 

However, the most interesting results were obtained from 
some steel music wires which happened to be put to the test. 
These wires in the normal condition and when the cyclic state 
is estal^Uhed, after experiencing the usual permanent magnetic 
loss, «khibit a negative coefficient, the higher and lower inten¬ 
sities now corresponding to higher and lower temperatures, and 
ihey are thus quite exceptional. But, in contrast with the similar 
behaviour of the nickel steel alloys just mentioned, the negative 
coefficient is destroyed and a positive coefficient established if 
the wire be raised to a bright red heat and cooled either very 
slowly, as in the process for annealing, or rapidly as for harden¬ 
ing. if heated, however, to about a dull red and quenched, 
the coefficient can then be rendered just zero. 

In order to gain some insight into the cause of this abnormal 
ne|^ve coefficient, the wire was dissolved in nitric acid and at 
differfent stages of dissolution tested. This led to the important 
relation^ which was afterwards fully established in every possible 
.way a series of laborious ex^riments, that the longer and 
thinner the wire the more negative is Its coefficient; and so 
much'vdoes the coefficient depend on the ratio of length to 
diametor, or dimension ratio, that by suitably altering the 
dimeiiaioii ratio the sign of the coefficient may be changed ; and 
for phrticulm dimension ratio, for a, given kind of steel 
wirq,:^! coefficient may be made zero, and the magnet is then 
iifdependcnt of temperature changes. 

Tt»exhibits these changes graphically* Curve (i) 
repFwtits the variation of the coefficient from poaitive to nega¬ 
tive lir .luteal music wire of diameter a’187 centimetre, and of 
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lengths 5, 6, 9, 12, 15 and t8 centimetres corresponding to 
dimension ratios 16, 32, 48, 64, 80 and 96. 

Curves (2) and (3) represent similar changes in different steel 
wires, where the dimension ratio was varied by altering the 
diameter of the wire and keeping the length constant. 


An almost identical curve to No. l is obtained by plotting 
against the dimension ratio the percentage permanent magnetic 
loss each piece suffers due to the process of alternate healings 
and coolings ; and as this is, without doubt, dependent on the 
aelf-demagnetising force in the magnet, it is evident the co- 
efi^ieiit u also a function of the demagnetising force, and is 
|Hrincipal1y varied by this, at least for a given range of dimension 
ratios. 

The ultimate cause determining the abnormal negative co¬ 
efficient in steel music wires of large dimension ratios is not yet 
completely made out, but experiments now in progress seem to 
indicate that it is the effect of the drawing in the prtKcss of 
manufacture. 

“ A Note on some further Determinations of the Dielectric 
’Constants of Organic Bodies and Electrolytes at very Low Tem¬ 
peratures." By Prof. James Dewar, F.R.S., and Prof. J. A, 
Fleming, F.RS. 

I>cc«mber 16, 1897. — " Memoir on the Integration of Partial 
Differential Equations of the Second Order in Three Independent 
Variatdes, when an Intermediary Integral does not exist in 
general.” By A. K, Forsyth, F.R.S , Sadlerian Professor in 
the University of Cambridge. 

The memoir discusses the theory of partial differential equa¬ 
tions of the second order in one dependent and three independent 
variables: and ih#method adopted is seen, without difficulty, to 
be applicable to equations which inyoive more than three inde¬ 
pendent variables and which can be of order higher than the 
second. 

In order to solve a given equation, a system of subsidiary 
equations is constructed ; and the system is made up of two 
parts. One of these parts U a set of simultaneous partial 
differential equations in two independent variables and a number 
of dependent variables, this number being one more than the 
numt>cr of the equations. An integral equivalent of this part 
accordingly contains an undetermined qq^ntity. The other of 
the parts is a set of equations in a single independent variable ; 
it appears that the set of equations in the second part can be 
consistently satisfied by a determination of the unknown 
quantity emerging from the first part. 

The first of the three sections, into which the paper is divided, 
deals with the fr^neral theory, and indicates a method whereby 
subsidiary equations for on equation F «= o of any degree in the 
derivatives of the second order can be constructed. If intcgrable 
combinations of the subsidiary system are not obtainable, an 
extension of the method shows how equations of higher order 
(when obtainable) can be deduced and associated with the givan 
equation. 

The second of the three sections deals with those equations of 
which the characteristic invariant is resolvable; and some 
examples are given, aHke of equations for which the integrarion 
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of the initial atibsidiary system is possible, and of equatioas for 
which the extended method must be used. 

The third of the three sections deals with those equations of 
which the characteristic invariant is irresolvaUe. Of su^h 
equations the most interesting examples are the potential 
equation ^d other equations in 
mathematical ^ physics; and the 
theory is appliM to some of these 
equations in detail, leading to some 
new solutions. 

** On the Occlusion of Hydros^ 
and Oxygen by Palladium." By 
Ludwig Mond, Fh.D., F.R.S,, 
William Ramsay, Ph.D., F.R.S., 
and John Shields, D Sc., Ph.D. 

Palladium black prepared in the 
same way as platinum black con¬ 
tains 1*65 per cent, of oxygen, 
which cannot be removed in va<Ho 
at a dull red heat. On heating in 
an atmosphere of oxygen the 
amount absorbed up to a red heat 
was about one and a half times as 
much as corresponds with the 
formula Pd, 0 , and this also could 
not be extracted at a dull red heat 
in vacuo. 

A comparative study of the oc¬ 
clusion or hydrogen by palladium 
black, sponge and foil was made; and, after taking into 
consideration some observations made by Clraham and Dewar, 
it was found that no matter whether the palladium exists as 
black, springe, foil, wire, or compact metal, or whether it is 
charged by direct exposure to hydrogen gas (the proper con¬ 
ditions being observed, as explained), or charged electrolylically, 
the amount of hydre^en occluded in each case is approximately 
the same, the atomic ratio palladium : hydrogen varying be¬ 
tween 1 *37 and i '47. 

The bulk of the hydr^en occluded by palladium black and 
sponge can be pumped ofi again at the ordinary temperature in 
vacuo. 

The heats evolved per gram of hydrogen and oxygen occluded 
by palladium black are + 46-4 K (4640 ^ cal) and + iraK 
(1120 ^cal) respectively, the latter value being in harmony with 
the view that the absorption of oxygen Is a true phenomenon 
of oxidation. 

With respect to the supposed formation of a definite chemical 
compound on the occlusion of hydrogen, it is shown that Troost 
and Hautefeuille’s deduction that PdgH is formed is not 
warranted. If any hydride is produced at all, it probably con¬ 
tains at least as much hydrogen as that required by the formula 
Pd^H^ first suggested by Dewar. 

ft is also shown that the heats of occlusion of hydrogen in 
platinum and palladium black are not in favour of the view which 
has sometimes been put forward, that; the heat of occlusion of 
a gas represents the Wt of condensation or liquefaction of the 
gas in tne capillary pores of the absorbing substance. 

Linnean Society, December 16, 1^7.—Frank Crisp, Trea¬ 
surer and Vice-President, in the chair.—Mr. W. Carruthers, 
F.K.S., exhibited and made remarks upon a fungus, A*ofsi/linia 
Hpiiaria^ which had been found to attack living ash creCs, 
eventually causing the death of the tree. Additional observa¬ 
tions were made by Mr. Cieorge Murray and Profi Farmeir.— 
Mr. Edward Step exhibited two specimens of a Hermit ^h, 
Eupagurus Fridcmxi^ from PorUcatho^ Com wall. Both were 
found naked and in rock-^cavities, and special interest attached 
to the fact that, in the absence of the well-known molluscait 
shell which the species affects, each specimen was inertnted at 
precisely the same regions of its axterior by ** acoru-shdU.'’^ 
The Rev. T« R. Stabbing gave an acedtt^ thn habitj^ of this 
and other siiecies of the genus E:upaguru^ directing special at¬ 
tention to the Work of AurivilUus; and Pfqfi Howes remaykad . 
that it was on record that In the absence of a shell (he how# of 
a clay-pipe did not come amiss to these atthnals, and th^^t they 
will readily uUlUe broken test-tubha.—Mr, H* M. Bertiaed yead 
a paper on (be of the Madreporkriah genus 

The question discussed was one of much interest, ow^ td 
claim advsneed ,by l^ana, that AI<Mpor4 Is a surv^vid 
great PaUeosotc fanfily fatuositid^, Tms hy' 






January 13, i8y8J 


NATURE 


263 


Milne-Edwards and Haime, but nevertheless was founded on Leinoulu The heats of formation were determined of the iso-' 
dose ftlmilarUy of stroctuie. Other impwrtant characters in cyanatca of methyl and ethyl by the method of the calorimetric 
common were now indicated, viz. the similarity of the earliest liomb»“-On a new cyclic ketone methylcylohcxonone, by M. A, 
growth-stages and of the method of budding. These were de- B^hal This ketone is one of those obtained from wood oil. 
scribed, and it was urged that there was now no reason to doubt Oddation with potassium permaneanate gave only acetic and 
the relationship between Aheopora and Fen^sitfs other than that levtdio adds. Tne benzoyl derivative and oxime were prepared, 
which aroM from the immense interval of time which had — note on the origin of the oabrenal capsules of 

elapsed since Finvosim flourished and from the scarcity of inter*\: Itfphbbranchiai Ashes, by M. Huot. The subrenal capules have 
mediate forms. One only had been described, viz. the genus beeh‘ Usually regarded as arming from the epithelium of the 
IConimkia from the Cretaceous. Mr. Bernard then discussed cocldu^ but t^e study of the development of these organs in the 
the relationship ol Alveopora with the recent ForiMt^ in which embr^ of Spngnatus Dumeriiiit leads to the concTusioivihai 
family it is usually classed. The author contended that Alwo- they ipri^e from two sunk diverticula each of which is a bud froth 
pera and Poritidte stand about as far apart as possible in the the p<j|*iterior portion of a Wolfes canal,—On the origin of the 
madreporarian system, and with regard to the evolutionary sctie|ri«is bvtlbs and the nephridia in Annelids, Vw M. Aug. 
stipes of the madreporarian skeleton he concluded that the Michel. In the caudal regeneration of the Annelids, the seti- 
original columnihirm polyp must l>e considered to have had the gerous,bulbs are ectodermic and the setigerous sacs are meso- 
lower portion of its Dody clothed wdth a stiff secretion which dermief; the nephridia are of a neutral origin, ectomesodermic. 
formed a cup into which Inc upper flexible portion could be in- 

vftginated This epithecal cup was the primitive madreporarian Amsteroam. 

skeleton. Within this cup -mainlyby infolditigs, at first simple, Roynl Academy of Sciencefl, November 27^. 1897.—Prof. 
Imt soon increasing in complexity-a new internal skeleton had van de Sande Bakhuyzen in the chair.—Prof, der Waals 
been developed whidi Imd largely superseded the primitive gave an approximate rule for the course of the i^tpoint-curve 
epithecal skeleton. This internal skeleton, he thought, was as of a miitlttte. The curve constructed according to the rule given 
much a product of the epi theca as the apodeitiatous systems^ of ^viil correspond very closely with the actual pTait point-curve in 
Anhroi:^.ls are product of the chitinous cuticle. A discu&.sicm ^11 those mixtures, which present the circum*4tance 

foUowed, in which the Chairman and others took part.—Messrs, maximum or a minimum tension occurs, if the c«»mponcnts 

H. and J. Cloves ^jinmunirated a paper on sonic CharaiCit col- ^ certain ratio to each other, as is the case with mixtures 

lected by Mr. T. B. Blow in the ^ Indies, one of which jsj^O and CgH^ The curve for the said mixtures, acconling 

appeared to be new to science. Specimens of the plants de- ICuenen’s observations, is explained in all its details by this 

scribed were exhibited. rule.—Prof. Moll on an inquiry by Mr, Van Wisseliiigh into the 

* nucleolus of The principal results of this inquiry 

Academy of Sciences, January 3.—M. A. Wolf in the are; (t) besides the usual form of karyokenesis 
chair.—M. Wn Tieghem was elected Vice-President for the Kiilz, has also a second form, in which no nuclear segments are 
year 1898.—M, Chatin, the outgoing Pre.sident, anneunced the produced ; (2) in the division with segmentation ten out of the 
changes in the Memliers and Correspondents during the year twelve segments originate in the nucleus itself, while two 
1897.—General method for determining fundamental .stars and oiiginaie in the nucleolus; {3) in the case of nuclear division 
latitude, by M. Lejewy. A further devciopement of the method with segmentation the nucleolar segments have each a resistant 
announced at the previous meeting. —HUtogenetic influence of thread, by which they are distinguished from the rest. The 
an anterior form, with respect to the regeneration of Descemet’s resistant threads divide longitudinally, like the segments them- 
memliranc, by M. L, Kanvier. It is known that the introduction selves, and the two halves contribute in the daughter nucleus 
of a single crystal into a solution has a considerable effect in towards thr formation of the new nucleolus. In the case of 
causing crystallisation, and the present observations tend to nuclear division withrml segmenution the nucleolus al.so produces 
show that an analogous phenomenon may take place in organic two resistant threads, which in the division behave in c.xactly 
tissues* Observations were made up<m the growth of the the same way ns in karyokeneais with segmentation.™ Mr. 
membrane of Descemet and its endothelium in the cornea of a Kykman on the influence of the seasi^ns on combustion of 
rabbit, after partial destruction by incision and by a needle, nutritive waiter in man. The speaker communicated the results 
In the latter case, where the corneal layers attacked by the of a comparative inquiry into the respiratory exchange of gases 
needle have given an irregular surface, the endothelium, instead in winter and in summer. With the nine persons, upon w hom 
of forming a simple cellnlar layer, appears in the form of small he experimented, the speaker found the average consumption of 
masses, in which several layers of cells can be seen. The de- oxygen, when they were in a state of bodily rest, to be no 
finition of endothelium thus requires considerable modifica- smaller in summer than in winter, and ctmcludes, also, on the 
tion,—On the determination of the first terms of flexure of a ground of previous investigations made by him in India, that in. 
meridian instrument. Application to the meridian circle at ihe man there exists no appreciable chemical regulation of heat.— 
Observatory of Paris, by MM. W. Ebert and J. Perchot.—Onthe Prof. V. A. Julius presented on liehalf of Mr, N. G. van HuflTel 
conformable r^resentatinn of one surface upon another, by M. a short paper on magnetic hysteresis in a long soft iron bar, 
G. Souslow.-“Oo the velocity of propogAtion of a movement in Kound the middle of the bar was a primary coil ; a secondary 
a medium at rest, by M. P. VieiUe. A description of exjxjri- coil could be placed at various distances from the primary one. 
ments upon the velocity of the wave produced by exploding At a certain moment, varying from 1/3 to 2 seconds after the 
varying charges of powder and fulminating mercury in a ste^ primary circuit was closed, the secondary one was (or ^ second 
tnl». The figures obtained show that as the initial condensa* brought in contact with a ballistic galvanometer. It appeared 
tions increase, the mean velocities of propagation on a length of that the rate of change of induction reached a maximum at a 
four metres also increase from values about the velocity of sound certain distance from the middle of the bar, and that the maxi- 
up to four tiroes that speed.—On a new method of in- mum displaced itself with the increase of the time from the 
teilerential spectroscopy, by MM. A. Perot and Ch. Fabry, middle towards the ends of the bar,—Prof, van Bemmelen com- 
Tha wtarferential spectroscope is composed of two plates of municated on behalf of Mr. Schreinemakers the results of an 
plane glass with silvered foces opposed, the distance and orienta- inquiry into the equilibrium in systems of three component-s, in 
tion of which can Iw exactly regulated. The rings produced are which tWo and three liquid phases occur.—Prof Kamerlingb 
observed at an infinite distance, the system hSig lighted by a Onnes presented on behalf of Or. W. van Bemmelen a paper, 
sUghtly Converging bundle of rays, with this appaimtus M. entitled ^^apvovisional notice of new acquisitions of older observa- 
Mi^lsoh's stawment that the green ray of thallium is double tions of bii^jiietic variation, among others by Parmenticr in 1 529, 
has been verified.^On the meohamsm of the discharge of con- Cavendish in 1587, and by French navigators in the Pacific 
doctors Struck 1 ^ the X-rays, by G. Safpuu;. The sur&ceof about 1700.**—Prof, van der Wasls presented (a) on 

a mdmb Mi stfu&by4he X-rays emits new ra^ termed secondary behalf of. PVof, Dibbits a paper by thr. A. Smits, on an instru- 
mys of the metal M. Bachmement of volume of gas adjacent ment for keeping the tension above a boiling liquid constant, 
to eoshductor is rendered oapelde of conducting The sp^ein ^hicb the space is toliekept constant, is connected 

botk by the ihddent X^iays aim by the secondury with a l^^ihaped barometer. When the pressure decreases, the 
a trwthod for directly transforming typo^ mercury rf^ln the shorter Umb and, in consequence of this, a 

p^es and other objects in foemb t^efinto photc^ galvarucCl^bU closed, through which a blowing-apparatus is 
Q the Isocyanic ethers ami put in ahtlbhl Wbeh the pressute increases, a sucking-apparatus 

of fiqttitll iso^iinip md, by M. Paul » pul Ih action by another galvanic circuit. When the osciUa- 
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tions of ihe mercury arc smaU, the tension can be kept 
within very narrow limits, {h) On behalf of Prof. W. Kapt^^ 
a paper on certain definite intc^rrals. According to Cauchy 
sum of the reslldues of a function which U meromorphic 
certttm space^ may be represented by an integral alonn^ "tSf 
circumference of the as well as by the sum of the 

efficients of the first negative powers of the coefficients of -ihU 
function in the proximity of the fioles. The author appli<;a 

principle to a function consisting of the product of 

with a function, which is meromorphic within the circuihfetence 
of a circle described out of the origin with the unit for rMiuSt. 


Action of Chtorpforrti and AlkaUno Hydfdxtde* on the Kitwi'bfnaoic 
Adds: W. I, Elliott.—Reiftarches on tha Temenas. II. On rtaOxlda- 
tion of Fenchena : J. Addyman Gardner and 0 *- B. Gockburn.—Tba Pre¬ 
paration bf Pure Iodine : Dr. Be van Leaivand W. W^batnUough. ^ 

/^M/DA P, Jakuaby at. 

ttovat, IwtntotiON, at Biidi and Stipules: Sir John tuhb^k, Batt., 
M.P, 

PuvstCAt SociKTV, at On Electric SianalUtii without Conducting 
, Wires ; Prof. O. Lodge, T.R.S.—A Tesla OsdlUior will be exhibited by 
Prof. H. P. Thompson. F.R.S. 


DIARY OP SOCIETIES. 

THURSPAY, JanUakv 13. 

Mathbmatical Society, at 8.—Note on a Property of PfafliahH: H. F, 
Baker.—On the Stationary Motion of a System of aoual Elastic ^heres 
of Finite Diameter (continuation): S, H. Burbury, F.R.S.—On Diacoh- 
tinuous Fluid Motion : B. Hopktnson.—On the Intersections of Two 
Conics of a given Type, and on the IntersectionG of Two Cuhics ; H M. 
Taylor.—On Ihe Continuouii Group defined by any given Group of Finite 
Order: W/BuThride, F.R.S. 

Institutiom , « ENGittnas, m 8.—Presentation of 

Premiuins.'-^|h£uw>ral Address of the President, Joseph W. Swan, 

. F.R.S. ™ ■ ■'■ 

RRfDAY^ Jakuaky 14. 

Royal AstkonomiCal Society, at B ,—The Ternary System Lac. >215 
=c A 2935 : R. T. A. Imies,—The Double Star C Bborir« = X 1865 ; S- w, 
Burnham.—The Orbit of Ol 400; S. W. Burnham.—Note on the Reeult 
concerning DiflTraciion Phenomena recently ciiticised by Mr. Newatl: 
F. L. O. Wadsworth. 

IttSTiTVTtoN OF CtvtL KSGisZBnn, at 8. —Mcchanical Draught: R- 
Gordon Mackaj^ 

Malacologicai. Society, at 8 —Note on the Reno-pericardial Pore of 
Amputtarm utxtm \ R. H. Burno.—On some Points in the Anatomy of 
Sepia. i^cinaUe : K. H. Burne.—On an Example of Aainthoteuthis 
PirueMcii from the Lithographic Stone'of Sotenhofen/Bavaria, eAhiblcing 
the Buccal Membrane: G. C Crick.—Descriptions of Four New Species 
of I.4md Shells from New Guinea, North Borneo, and Aldahra Island : E. 
A. Smith.—()n the New Land ShcHf^i of the tslaiid of IxunlKKik : R. A. 
Smith. - Description of Two New Species of CiaMsiiia from Che*klang 
Province, China ; Mrs. Kenyon. 

MONDA ) Tanitarv *7. 

Society or Art®, at My Recent Journey from the NIU to 

Souakim; Frederic Villiers. 

Royal Geographical Society, at 8. w.—Journeys in the East Coast Pro¬ 
vinces of Siam : H. Warington Smyth, 

Victoria Institute, at 4.30.—The Glacial Epoch ; Prof. E. Hull, 
F R S 

TUESDAY. January 18. 

Royal Institotiok, at 3.— The Simplest Living Things: Prof. E, Ray 
Lankester, F.K.S 

INSTITUTIOH OK CiviL ENGINEERS, at 8.—Paper to be further discussed : 

The M.ichinery used in the Manufacture of Cordite ; F^. W. Anderson. 
Zoological Society, at 8,30.— On the Vascular System of the Chiroptera : 
Dr. N. H. Alcock.—On the General Anatomy of the HetocgphfUi^ L- 
W. Byrne.--On the Development of the Hyobranchial Skeleton of the 
Midwife-Toad (^ 4 Dr, W, G. Rldewood, 

Royal Statistical Society, at 5.30 

Royal Victoria Hall, at 8.30.—Through the New Gold Fifjds of 
Alaaka to Bering Strait. 

WEDf^ESDAY.lK^y^aw 

Society op Akra at S.-—'Titli Projeetk^n of Luminous Objects in Space : 
Eric Stuart SrpCe- 

Geological Society, at 3 . —On some Gravels of the Bngshot DUtrict; 
H. W. Monckton.—On the Occurrence of Chlorjtoid In KmcardiiHR^re : 
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THE PHYSIC OF OUR FATHERS, 

Vita Medka ; Chapters of Medical Life and Work, By 
Sir Benjamin Ward Richardson, M.D., LL.D., F.R.S. 
Bp. XVI + 496. (London: Longmans and Co, 1897,) 

HIS work, Mr. Bertram Richardson telU us, wds 
finished by his father on Wednesday, November 
18, 1896, just before eight o^clock in the evening. At ten 
he was seized with the illness which ended fatally on 
Saturday morning, November 21. Thus a pathetic in¬ 
terest attaches to these last words of a singularly 
interesting and gifted man. Not a few errors in the text, 
such as the misspelling of proper names, and so forth, 
are due no doubt to the want of the author's revision. 

The work may be roughly divided into the biographioal 
part, and a second part in which the author, as if with a 
prescience of death, tells us of the ideas which had occu¬ 
pied his thoughts in his later years. We trust that we may 
be forgiven For saying that the former part is by far the 
more interesting. If Sir Benjamin’s style occasionally 
offend the purist, he nevertheless writes in a vigorous, 
graphic, and even picturesque fashion, which is far better 
than mere purity. Although no one would have been more 
reluctant than the author himself to have his style com¬ 
pared to that of SO splendid and accomplished a master 
of prose as Mr. Ruskin, yet we admit that on reading 
the first part of this book we were reminded of the 
charming “Praeterita,” in its winning egotism without 
self-conceit, its happy delineation of character, and 
its broad humanity. We were greedy of more, and 
confess to a disappointment when other matters, which 
the author no doubt regarded as more important, cut 
short the personal narrative. Not only so, but the narra¬ 
tive itself is diversified by reflections always shrewd and 
kindly, often acute and original. The admirable por¬ 
traits of those most interesting of men the old-fashioned 
country practitioners of medicine—such as Dudley 
Hudson and Willis—-are excellent ; in these pages the 
abler sort of country doctor, with his rugged kindliness, 
iiis curious stores of ill-digested learning, his flashes of 
humorous insight, his devotion to his calling, and his 
readiness of resource in emergencies, is described to 
the life, The modern practitioner, however, has some 
grasp of principles, whereas his predecessor, for the 
most part, hated ideas; if the modern doctor be 
inferior to his predecessor in mother wit, less curious 
in his mental furniture, and in the vigot;ous 

eccentricity of manner and thought which made 
his predecessor entertaining as a character, yet his 
education hj scientific methods makes him a far more 
ehtightehed practitioner a very abstruse and com¬ 
plicated art. insist on this dietinction between' the 
actentific physician and the merely practical doctor, 
think Sir Bemamih Richardson, in his advo¬ 
cacy of the old, syatem of apprenticeship, which no doubt 
the arts of horses and of 

'..emelHng'^'e^ .in the..night, ieft out of 
".iryfewihai niifTlTrttiiin in; of medicine 

modern pweti- 

;iP' 'of a theater 

''^tnen • Dudley Hud.sons,'^ the 


'yWlfises, and the rest, keenly as they loved curious detail, 
gahied no wide leputation. Moreover, but few appren¬ 
tices had remarkable men for their teachers ; “first 
catth your despot.” The men who stimulated and in¬ 
structed the young Kichardsun were singularly able men ; 
too many medical apprentices fell under the guidance 
, of masters whose endowments, natural or acquired, were 
oftOn/Uttlc above those of the contemporary cow doctor. 

Mdny points of more than local interest are touched 
uponin the course of the biographical sketch. Ricliardson 
emphasises the part taken by Perry of Glasgow in making 
j known in Great Britain the distinction between enteric 
and typhoid fevers. Dr. A. P. Stewart, a pupil of Perry, 
helped to make popular the distinction so clearly taught 
by his master. The author also gives a very graphic 
account of the first operation under anaesthetics in 
Glasgow, by Andrew Buchanan. 

Of that remarkable little town Saffroh Walden, with 
its museum and its group of clever men, a very in¬ 
teresting account is given. The Exhibition of 1851 is 
recalled ; and Richardson tells us that its effect—and we 
may add that of the development of the railways—on the 
health of women, and consequently on the doctor’s income, 
was one of its unexpected results ; women whose lives 
had been spent in valetudinarianism rose from their sofas, 
and in the second half of the century forgot that the daily 
or weekly visits of the doctor had for generations been 
the principal event in the lives of themselves and such as 
they. To cycling as a means of health the author gives 
I ihe same credit. Among other interesting facts he tells 
i us also that he frequently attended in the camps of the 
gypsies, and found that this nomad way of life was far 
from a healthy one for the children of these folk. 
In this and innumerable other departments of his life’s 
work the author cannot prevent our perceiving that his 
devotion to the sick and sorrowful was at least .as exem¬ 
plary as that of those others of the noble band of general 
practitioners to whose ranks he then belonged, and whose 
self-denying labours be has so admirably recorded. 

Even in the scientific investigations, which more and 
more occupied his maturer life, love of man and an 
earnest desire to benefit his race were prominent. Fruitful 
as such asptl*kuon8 areTKichardson might perhaps have 
done more for science if this love of knowledge had 
been more disinterested. We must not forget that 
even Pasteur's work was chiefly inspired by the hope 
of discovering the means of benefiting his fellow men, 
yet Richardson was not perhaps wholly free from 'some 
tingh of that Philistinism which too often colours the 
ideas of the benevolent man. 

Perhaps Richardson’s best work was that on the 
anad»thetic agents, and on the methods of anaesthesia, 
whel^et $e»tcral or local. In the same spirit he sought 
*a terrible eflfects of clotting of the blood 

in tile heart, or blood-vessels; and certainly the cases 
quot^ by him in support of the method he advised, 
mU4t comtnand attention. In the sphere of antiseptic 
sui|E!^i:y^ also, he worked hard at a time when its principles 
Uttie understood that the author himself, neither 
theh^OiF^erwards, was able t<r lay hold of the principles 
of on which study he makes adverse and 

We were unaware that while working 
at etn^: Richardson had recommended nitrite Of 
'x. ■ N 
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amyl in angina pectoris, a therapeutic discovery which 
has been attributed to others. 

The enthusiasm for humanity which dictated so many 
of these researches, led Richardson to the front of the 
battle in the causes of preventive medicine and of 
teetotalism. His splendid services in the field of sanitary 
reform are too well known to need record in these 
Co}un:ins ; his determined advocacy of total abstinence^ 
no doubt, as he tells us, to hh own pecuniary detriment, 
sprang again from his ardent humanity, Whether, 
right or wrong, he was as a lion in his aweless 
championship of all measures which, in his opinion 
concerned the well-being of the masses. At the same 
time, his report of the social ignominy which overtook 
those who advocated this unpopular cause, seems to %s 
exaggerated. Higginbottom, of Nottingham, may, of 
course, have strode down the room at the Provincial 
Medical Association unregarded and even shunned of 
men ; but the present writer well remembers the honour 
in which Higginbottom was held by his contemporaries 
in spite of his determined opposition to the use of 
alcohol ; and the writer, who also enjoyed the friend¬ 
ship of other prominent teetotallers, such as Edward 
Baines, never heard worse words spoken against these 
.blameless men than that they were the victims of 
a troublesome whim. In practice the public not un¬ 
naturally fight shy of a faddist, as they supposed the 
teetotaller to be; but, except in the society of topers, 
surely no teetotaller as such was ever shunned. Sir 
jBenJamin’s nephelococcygian dream of the ideal City of 
Health made a great effect upon the audience to whom the 
address was given. The earnest purpose and the fervent 
desire of the orator to benefit mankind gave a reality to 
a scheme which, of course, he put forward more or less 
as a phantasy. 

_ In dwelling on the life of Sir Benjamin Richardson 
we are led to wonder how it was that a man so earnest, 
so able, so fertile in speculation, so ardent in his 
laboratory researches should have achieved comparatively 
little of permanent scientific value. On the other hand, 
we shall not forget that much of his energy was given to 
inspiring and directing the men of his time in social 
work-which, if it cannot be formulated, was none the 
less permanent in its effects. We have hinted that the 
speculative part of the volume before us is less interest¬ 
ing than the narrative: the thoughts are turned out 
upon paper in a crude state, and, generally speaking, 
are no more than the floating thoughts of any a^le 
and thoughtful man. Nay, we cannot but,, feel that , in 
their form we observe the ill effects.of the very ap* 
prenticeship that he believed to be the best early 
education for a medical man. We believe that a more 
systematic training in scientific method in his earlier 
days would have led not only to a chastening of 
speculations, but also to the attainment of< scientiiSc 
discoveries of a more abiding value. Nevertheless, we 
put down this book with a sense that men of Richardson** 
stamp—courageous and unwearied in the pursuit of 
truth—arc the salt of our race ; and that even in the mwt 
unsubstantial of his musings there is always an elevatjlmi 
of tone which reveals the noble and liumane character 
of one so long a familiar figure among us, but who^ 
voice we shall hear no more. T, C. A. 
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A NEW WORK ON POPULAR ASTRONOMY. 
The Concise Knowledge Astromns^*, By Agnes M. 
Clerke, A. Fowler, AR.CS., F.R.AS., Demonstrator 
to the Royal College of Science ; and Ellawi Gore, 
F.R.A.S., M.R.I.A. With illustrations from photo¬ 
graphs and drawings. Pp. x + 581. (London: 
Hutchinson and Co., 1898.) 

HIS is a formidable array of authors, and the 
necessity for such a numerous combination is 
not at all clear. There is nothing in the book that 
any one of the three could not have written, and wc 
might add that any one of the three could have written 
a better book, than the united efforts of the three have 
produced. While the separate parts, judged from a 
popular standpoint, are in many respects admirable, 
there is a want of cohesion in the whole, that is dis¬ 
appointing and unsatisfactory. Collaboration to be 
effective must be close and thorough ; but here* facts 
are repeated by the separate authors in a way which 
annoys, and statements are divided between the different 
writers in a manner which disturbs, a reader. Efficient 
editing could have prevented a good deal of this over¬ 
lapping, and have dovetailed the parts together with 
more skill; but the cumbrous machinery that necessitated 
an editor at all was a mistake. Can any one suppose 
that there is any material gain in taking the chapters on 
the sidereal universe out of Miss Gierke’s hands and 
placing them in those of Mr. Gore, or that Mr. Fowler 
was incapable of describing the main features of the 
several members of the solar system } Judging from the 
result before us, an elementary book is not increased in 
accuracy nor benefited in arrangement by distributing 
the compilation among several authors. 

Of the trinity here under consideration, Miss Clerke is 
the largest contributor. To her is entrusted the opening 
chapters, sketching the history of the science from 
Hipparchus to the present time. In her hands, a sketch, 
however brief, is sure to be well arranged and graphically 
written. We confess, however, to a little disappointment 
that more space is not given to the development of 
spectroscopy, and this remark applies not only here but 
throughout the book generally. Owing to considerations 
of space it might have been necessary to curtail, or even 
to exclude, all reference to Mohammedan, and possibly 
to pre-Newtonian science in these opening chapters ; but 
this loss would have been more than compensated by 
impressing on the average reader the importance of 
astrophysics and it plays, and in the immediate 

future, will play, in rae deveiopment of astronomical 
science. It must be, no doubt, always a difficult task Iq 
know what facts are to be suppressed, and to what^thers 
prominence must be given, in order tp preserve in due 
perspective the salient features th^ mark the onward 
progress of a science. But ^vantag^ has net heed 
taken of the marv^usly rapid of aSljo^ 

physics to make it an incentive tP the stiiidy pf astrphoiny^ 
The facts, and possibly the speculof^l^ ^ 
havp a great readett 

result* can be pres^ttul wit^t 
matical ibrmute, 

.to the 

^ite pu^ ettUMiftiaiil aitd aiiE^ 
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iDiterest in the community* Surely one of the objects, 
if not the main object of duch a book as this, is to 
promote the cultivation of the science among an in- 
sti'ucted, but not specially instructed, public. For whom 
«l»e is the book written ? It is not a work of reference 
intended to be used by the astronomer ; it is not sudi> 
ciently full. The earnest student of astronomy is catered 
for by treatises of a more serious character. In point of 
fact the book occupies, to some extent, the ground which 
Sir Robert Ball has so well covered, and appeals 
generally to the same class of readers. 

Another disadvantage springs from this slight, and 
Miss Clerke must pardon us if we say, unworthy, sketch 
of spectroscopic advance. Justice is not accorded to 
those who have worked strenuously and successfully as 
pioneers in this branch of science. One unacquainted with 
the history of the science might suppose that our know¬ 
ledge of it began and ended with the work of Sir William 
Huggins. We do not mean to imply that there is one 
word here that is not justified by his great reputation, but 
only to regret that the names of other equally earnest and 
equally capable workers *are suppressed. We think the 
omission of all reference to the work of other physicists, 
both at home and abroad, makes the survey of the general 
progress of the science too incomplete, and might indeed 
be likened to the representation of Hamlet with the omis¬ 
sion of the Prince of Denmark. No doubt the prominence 
given to some astronomers, and the silence maintained 
with regard to others, are accidental ; but it unfortunately 
suggests that the author’s mind is warped in special 
directions, preventing a wholly unprejudiced survey being 
taken, and suggesting a biassed arrangement of the facts. 
Happily, in such an elementary work, when we come 
to greater detail, points still open to controversy and 
further elucidation do not come before us. We have 
■only to deal with admitted and recognised truths, and 
here Miss Clerke is a safe guide. The section describing 
the solar system leaves little to be desired ; few could 
probably have arranged an equal number of facts in the 
same space without becoming dull and wearisome. By the 
admirable illustrations supplied, we are in some instances 
enabled to see the planets and the details of their surface 
markings as they are revealed in the most powerful tele¬ 
scopes, while the latest views and speculations of the 
observers are recorded with ample fulness. We antici¬ 
pate that on this section the general reader will dwell 
with the greatest interest and delight. 

Mr> Fowler’s work, without reason, is sand¬ 

wiched in between the prelintwity historical chapter 
and this descriptidn of the solkt system. It is termed 
geometrical astronomy^ xuA a very happy title, but 
sphetical was, no doubt, felt to be too ambitious 
a description, and it certainly does deal with many, 
of thh problems that belong to the earth’s figure 
and motional Trigonmneti^cal eaptessions are prac- 
tid&y excluded, hot by the aid of diagrams a good 
umoV ^ satisfactorily explained. 

of instrumtmts is an interesting feature, 
and 1 $ written With that simplicity and ^ 
Fowler’s work when 

trilogy. His : 

dodmin ^ sidereal heavens^ and, considering the j 


space at his disposal, his work is very thoroughly done. 
We could have wished, and so possibly did Mr. Gore, 
that he had been allowed to use Greek letters to 
designate the stars in their respective constellations. An 
uncomfortable strange appearance is given to many old 
friends dressed up in this unfamil fashion. Bdt when 
one gets over this peculiarity it will be found that the 
facts connected with binary systems, with temporary and 
variable stars, with the motion of the sun are clearly and 
accurately stated, and give a very complete ide 5 ^ of the 
present condition of our knowledge of the sidereal 
heavens. 

A few very obvious errors are occasionally met with in 
the course of the book ; but where so much has been read 
with pleasure, it seems a very ungracious task to place 
the finger on these few blots, which, no doubt, will dis¬ 
appear in subsequent editions. If any one prides him¬ 
self on his accuracy, let him write an elementary text¬ 
book on a subject in which the facts are continually 
accumulating, and the deductions from them being 
constantly modified, and he will probably find that his 
self-complacency is scarcely warranted. W. E. P. 


Ol/J^ BOOK SHELF, 

Manuel (Lanalyse chimique appliqu^c a Pexamen des 
produits industriels et commerdaux. By Fmile 
Fleurent. Pp. iii + 582. (Pans; G. Carre et C. 
Naud, 1898.; 

The author states in his preface that he has written 
with a threefold aim, namely: (i) to give general methods 
of qualitative and quantitative mineral analysis and 
organic analysis of an elementary character, free from all 
details not absolutely useful ; (2} to avoid methods of 
work that are too lor^ for those who are pressed for time 
or who have not sufficient general knowledge, giving in 
each case only one method (or occasionally two) that 
leads quickly and surely lo the desired result; and (3) 
to bring together in one volume the methods of exam¬ 
ination of the more important^ though the most diverse of 
the products which one meets with in the laboratory of 
the industrial chemist Accordingly w'e find in some 556 
pages of clearly printed and well-spaced matter some 
preliminary observations with reference to apparatus, a 
section on qualitative analysis, and methods for the 
quantitative examination of the commoner met|i|]| and 
minerals containing them, besides, among other things, 
water, inorganic pigments, cements, &c., compounds of 
the alkalis, manures of various kinds, soils, animal and 
vegetable products, such as cellulose, tannin, milk, fruits, 
fermented liquors, wines, and textile fabrics, the estimation 
of acetone in methylated spirit, and the determination of 
the flashing point of petroleum, d:c. It is obvious that 
where so mu<^ ground is covered in so comparatively 
smaU a space, that in some cases at least there cannot be 
rooni for more than a mere summary of the details of 
the method given. It is generally a matter of opinion as 
to vvl^ch is the best of several alternative methods, and 
too, a slight variation in the sample from what is 
midst tieual, renders a variation in the process desirable. 
It miiug have been a very difficult task to selea the one 
or methods in each case ; but, taken,as a whole, they 
av6: representative. If the space devoted to the 

beit^ers and other i^paratua, and to the exceed¬ 
ingly ineagre description of the rmalitative reactions of 
acids and bases baa been devoted to an 
eimttiian of the other part 6f the book, the usefulness 
. vedumo would luive been much increased. We 
for eautmple, the need for tdlUig any one who con^ 
cemii hinisOiyr with such work as Is here described, that 
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mercuric salts give a precipitate with sulphuretted 
hydrogen which changes from white to black, and is 
insoluble in alkaline sulphides ; that hydrochloric acid 
and chlorides give no precipitate, and that iodide of 
potassium gives a beautiful red precipitate very soluble 
in excess of the reagent. These are all the qualitative 
reactions given for mercuric salts, and it may well be said 
of them that, though true, they are not the whole truth 
even concerning the precipitates mentioned. As a reminder 
for students who have to learivwhat they can about many 
things in a very little time, the volume will no doubt 
prove very valuable, and the practical analyst will some¬ 
times find suggestions that will prove useful to him. 

Book of Physha/ Geography. Hy l^alph S. Tarr, 

B.S,, F.G.S.A. Pp. xxviii-f 368. (New York: The 

Macmillan Company. London : Macmillan and Co., 

Ltd., 1897.) 

Prof. Tarr explains that his reasons for following 
his “Elementary Physical Geography” (noticed in 
Nature, vol. liii. p. 293) by the present smaller work, 
is that “ many teachers who wish to give instruction in 
the new physical geography are unable to make use of 
it,” on account, apparently, of the educational regulations 
in the United States. Although Prof. Tarr italicises the 
new physical geography.^ we are unable to sec that this 
book differs essentially in subject-matter from such a 
long established schoolbook as Geikie’s “Elementary 
Lessons in Physical Geography ” ; and although with i 
regard to arrangement and style there arc variations, I 
these present no special novelty. 

Part i. deals with the earth as a whole, and some facts 
of astronomy; Part ii.—entitled “The Atmosphere”— 
also touches on light, heat, electricity, magnetism, and 
the distribution of animals ; Part iii, treats of the ocean ; 
and Part iv. of the land. The last part is by far the best 
from every point of view, and the treatment of the action 
of rivers on the land is quite beyond anything we have 
seen in other books of similar scope. This department 
of physical geography has received more attention in 
America than in Europe, and we arc grateful to Prof, 
Tarr for the way he has handled it. It is unfortunate 
that the other parts do not rise to the same level. I he 
illustrations, however, are all very good. 

No doubt some terms are used in a different sense 
in this country and in America, e.g. physiography, which 
here is wider than physical geography, is there restricted 
to geomorpholog;^. It appears that zone is held to signify 
simply a divisio^ eg, “there are three great zones of 
life ... the ocean, the land, and the fresh water ” (p. 
165); and “in lieu of” (p. 27) is used where we would 
say “in view of.” The term adulteration, on p. 33 
(“nitrogen . . . acts as an adulterant to the active oxygen 
in a manner similar to the adulteration or weakening of 
a solution of salt when water is added to it ”), is used 
evidently in the sense of dilution, and is not intended 
to convey any suggestion of fraudulent mixture. But^ 
making allowance for differences of custom in the use of 
words, we have noted several cases of very slack or even 
careless definition. There is also a want of attention to 
the minutiie of terminology which omat be very puzzling 
to the teachers who use this bobk, if their mode of 
doing so is the same as that adopted by their brethren 
in this country. In a new edition these blemishes 
wiU doubtless disappear, and we point them out merely 
with that object. Such vague sentences as the following, 
on wind as the cause of waves, should also be revised : 

“ If the wind continues, and especially if it freshens, the 
waves become higher, for the cause is increased because 
then there is mott friction ” (p. 206). 

The occasional descriptions of instruments^ eg» the 
psychrometer, anemometer, and especially the deep-sea 
sounding-rod, are inadequate and sometimes misleading. 
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On the current chart (p. 214) the important and very 
distinct Agulhas current is not named; and in the 
sketch-map of the distribution of volcanoes, on p. 355, 
the active volcanoes which have been definitely proved 
to exist in Central Asia and Central Africa arc not 
shown. H. R. M. 

Arii e lialici. By G. Sergi. Pp. iv -K 228. (Torino ; 
Fraielli Bocca, 1898.) 

Prof. Sergi may be congratulated on the lucid manner 
in which he describes the earliest inhabitants of Italy, 
and the effects produced by the various invasions of that 
country. From conclusions drawn from anthropological 
observations he leads us to believe that the Aryans first 
invaded Italy from the north-west, and established them¬ 
selves on the banks of the river Po, lerramara being 
found in that locality. These mixed with the Mediter¬ 
ranean race, and spread south-east, leaving the country 
around Genoa undisturbed ; towards the end of the eighth 
century before the Christian era, the Etruscans landed 
on the banks of the Tiber and mixed with the in¬ 
habitants of Umbria. No satisfactory explanation of the 
foundation of Rome is offered. 

Anthropological detail is restricted to skulls found in 
tombs ; the method of description is that first introduced 
by the author, which is based upon the appearance of 
the skull viewed in norma verlicalis. 

The construction of terramara and lake dwellings, the 
various kinds of pottery and vases, are briefly described 
in the chapters dealing with archaiology. 

The origin of the Italian language and the anthro¬ 
pological evidence in favour of the suggestions of 
Schleicher, Lottner, &c., is carefully weighed. 

It would assist the study of ethnology if the inhab¬ 
itants of the other European countries were dealt with in 
as brief and scientific a manner as those of Italy have 
been by Sergi in “ Arii e Italici.” 

Laboratory Practice for Beginners in Bo/any, By 
Williani A. Setchcll, Ph.D., Professor of Botany in the 
University of California. Pp, xiv + 199. (New York : 
The Macmillan Co. London: Macmillan and Co., Ltd., 
1897.) 

This little book is, on the whole, admirably calculated to 
fulfil the intentions of its author. The young student is 
directed to observe simple and readily accessible objects, 
and his reasoning faculties are at the same time stimu¬ 
lated by an indication of the general principles which the 
selected examples, are intended to illustrate. By the 
time he has worked through the book, a boy wilt have 
acquired a fair knowledge of the gross structure of 
plants—a knowledge quite as important as that of tninutb 
structure which he too often has never seen for himself, 
or of physiology which, when ignorant of chemistry ahd 
physics, he cannot understand. 

Some of the f Ugge^tiens to the teacher are excellent, but 
we can hardly praise the selection of literature suggested 
for his use. A teacher oUght to know where to seek for 
the facts he may have temporarily mislaid ; arid if he 
really requires the aid Prof. Setchell is ready to render 
him in this respect, he is clearly unfit to teach. 

On a Sunshine Maly day,” By the Athateur Angler. Pp* 
viii + 140. (London : Sampson Low, ^^arston, and 
Co., 1897.) 

The short-^very short—-papers collected in this l^ktet 
originally appeared in the Fishing Gazette. The author 
confesses that he is “ well aware that from the etandpoim 
of literature these papers possess no daim for a Separate 
existence” He also have added from a 

scientific point of vte^, there |$ even foss 1b 

their pubheatiom , : / ^ ^ , , 
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LETTERS TO THE EDITOR 

{ 7 %i Editor does not hoid kimse^ responsible for opinions ex¬ 
pressed by his correspwdmts. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any ether part of Nature. 
No notice is taken of aitonymous communitatimsJ\ 


Abridged Long Division. 

A Brief Method oj dividing a gsven Number by a Divisor of 
the Form {h, lo" ± whes^e at least one of the hvo 
numbers, h and k, is greater than i. 

My former paper on this subject, which appeared in Nature 
for October 14, 1897, dealt only with the ca.^e where ^ « i and 

^ I. It elicited, ^from other correspondents of Nature, 
several interesting letters, which the editor kindly allowed me 
to sec. One, from Mr. Alfred Sang, quotes Mons. L. Richard’s 
“ Su^narithmic," as containing my Rule for dividing by 11. 
Mons. Richard’s book, which 1 had not previously met with, does 
certainly contain the rule, but the author has failed to see that 
the test, which this Method furnishes, for the correctness of the 
working, is absolutely definite. He says ** La derniere 
difference, ou cette difference augmont^e de 1, ^galera le chiffre 
de gauche du nombre propose.” So ambiguous a test as this 
would of course be useless. But the **dinerence” he is speak¬ 
ing of is really the last hut one: the very last will always (as I 
stated in my former paper) be equal to sero. Another corre¬ 
spondent, Mr. Otto Sonne, says that my Rules, both for 9 and 
for II, are to be found in a school-book, by a Mr. Adolph Steen, 
w^hich was published at Copenhagen in lion. I ^ear 1 must 
reiluce my claim, from that of being the first to discover them, to 
that of being the first to publish them in English. 

The Mel nod, now to lie described, is applicable to three 
distinct cases 

(1) where h > i, /t'« 1 ; 

(2) where h i, k > x \ 

(3) where h > i, k >1. 


With certain limitations of the values of k, k, and n, this 
Method will be found to be a shorter and safer process than that 
of ordinary Lmg Division. These limitations arc that neither 
h nor k should exceed 12, and that, when k > i, « should not be 
less than 3 : outside these limits, it involves difficulties which 
make the ordinary process preferable. 

In this Method, two distinct processes are required—one, for 
dealing with cases where ^ > I, the other, for oases where 4 > i. 
The former of these processes was, I believe, first discovered by 
myself, the latter by my nephew, Mr. Bertram J. Colling wood, 
who communicated to me his Method of dealing with Divisors of 
the form {lO'" - 

. In what follows, I shall represent 10 by /. 

Mr. Collingwopd's Methoa, for Divisors of the form (/'» - k), 
may be enunciated as follows 

^*To divide a given Number by (/** - ^), mark off from it a 
period of n digits, at the units-end, and under it write ;6*times 
what would be left of it if its last period were erased. If this 
numl>er contains more than ft digits, treat it in the same way; 
and ao on, till a number is reached which does not contain more 
than « digits. Then add up* If the last period of the result, 
whatever was carried out of it, in the adding-up, be 
less than the Divisor, it is the required Reminder ; and the rest 
of the result Is the required Quotient. If it be not less, find 
what number of times it contains the Divisor, and add that 
number to the Quotient, and WlAVact that multiple of the 
Divisor from the Reiminder." * 

For eRample, to divide 567815^85703152764092 by 9993 
(i\a by t* - 7)t h0 wodd proc^ thtts 


9993 11 567 5lS9 *485 7051 5*76 

, 6074 7*14 7399 9**0 

4 35** 9803 1799 
29 7660 8622 
208 3626 
14 S» 

I 


1409a 

^38 

4540 

2593 

1 

0206 

rjiol + X4' 


: 4120 ^m. 


5 ^ sriil be best eEptdKied by b0((timlng with 


case (3): it will l>e easily seen what changes have to be made in 
it i^en dealing with cases (1) and (2). 

The Rule' for case (3), when the sign is “ -may be 
enunciated thus:— 

Mark off the Dividend, beginning at its units-end, in periods 
of M digits. If there be an overplus, at the left-hand end, less 
than hf do not mark it off, but reckon it and the next n digits as 
one period. 

To set the sum, write the Divisor, followed by a double 
vertical i then the Dividend, divided into its periods by single 
verticals, with width allowed in each space for (n 2) digits. 
Below the Dividend draw a single line, and, further down, a 
double one, leaving a sjsace between, in which to enter the 
Quotient, having its units-digit below that of the last period but 
one of the Dividend, and also the Remainder, having its units- 
digit below that of the last period of the Dividend. In this 
spAce, and in the space below the double line, draw verticals, 
corresponding to those in the Dividend ; and make the last in 
the upper space double, to se]mrate the Quotient from the 
Remainder. 

For example, if we had to divide 5984407103826 by 6997 (i.^. 
7- “ 3), the sum, as set for working, would stand thus :— 

6997 11 5984 I 407 I >P 3 I 8*6 

Quol. _ I I 11 Rem. 


To work the sum, divide the ist period by h : enter its quotient 
in the ist Column below the double line, and place its Remainder 
above the 2nd period, where it is to be regarded as prefixed to 
that periled. To the 2nd period, with its prefix, add ^’-times the 
number in the 1st Column, and enter the result at the top of the 
2nd Column. If this number is not less than the Divisor, find 
what number of times it contains the Divisor, and enter that 
number in the ist Column, and ^-times it in the 2nd ; and then 
draw a line below the 2nd Column, and add in this new item, 
deducting from the result r-times the number just entered in the 
ist Column; and then add up the 1st Column, entering the 
result in the Quotients If the number at the top of the 2nd 
Column is less than the Divisor, the number in the ist Column 
may be at once entered in the Quotient. The number entered 
in the Quotient, and the number at the foot of the 2nd Column, 
are the (Quotient and Remainder that would result if the Divi¬ 
dend ended with its 2nd period. Now take the number at the 
foot of the 2nd Column as a new 1st period, and the 3rd period 
us a new 2nd period, and proceed as before. 

The above example, worked according to this Rule, w^ould 
stand thus x— 


Quol. 


5984 

1 407 

40J 

1 8,6 

JSi. 

1 a»i 

8491 


"854 

8969 

5946“ 



3 

849 



1972 




281 




the Mental Process lieing as follows 
Divide the 5984 by 7, cnieriujg its Quotient, 854, in the ist 
Coitimn. and placing its Remainder, 6, above the 2nd period. 
Then aad, to tne 6407, 3-limes the 854, entering the result in 
the 2nd Column, thus. 7 and 12, 19.” Enter the 9, and 
carry the 1, ** i and 15, 16.” Enter the 6, and carry the i. 

“ 5 and 34. 29*” Enter the 9, and carry the 2, which, added 
to the prefix 6i makes 8, which also you enter. Observing that 
this S909 is not less than the Divisor, and that it contains the 
Divisor once, enter x in the ist Column, and 3-times 1 in the 
' 2nd« and then draw a line below, and add in this new item, re¬ 
membering to deduct from the result 7-times r*, i.e. 7000: the 
result Is 1972* Then add up the 1st column, as far as the 
line, and enter the result, 855, in the Quotient. Now 
take the 1972 as a new ut period, and the 3rd period, X03, as a 
new 2ud period, and proce^ as Wore.“ 

. The Rule Ids case (3), when the sign is + /’ may be 
deduettd from the above Rule by rimply changing the sigq of k. 
Thlf wfU, however, introduce a neW phenomenon, which must 
be provided for by the following additional clause 
"Wett you add, to the and period with its prefix, (- X*)*times 
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the number in the ist Column, ut* when you subtract ^-times 
this number from the and period with its prefix, it will some¬ 
times happen that the subtrahend exceeds the minuend. In 
this case tne subtraction will end with a minus di^t, which may 
be indicated by an asterisk. Now find what number of Divisors 
must be added to the and Column to cancel this minus digit, 
and enter that number, marked with an asterisk, in the xst 
Column, and that multiple of the Divisor in the and ; and then 
draw a line below the and Column, and add in this new item. 

As an e^mple, let us take a new Dividend, but retain the 
previous Divisor, changing the sign of so that it will become 
7003 (i.rf. 7, ^* + 3). The sum, as set for working, would stand 
thus J— 

7003 II 6504 1 318 I 97a [ 526 
Quot. __ ] H Rem. 


After working, it would stand thus:— 

I 4 5 

7003 11 6504 I 3^8 I 972 I 526 
Quot. 92 S \ 7?ol .37,LL44I3 Rem. 

929 I 2*531 2&52 
I* I 7 003 

.-371 

5 J 34 

790 

the Mental Process being as follows :— 

Divide the 6504 by 7, and enter the Quotient, 929, in the 
I St Column, and the Remainder, x, above the 2nd period. 
Then subtract, from the 1318, 3-times the 929, entering the 
result in the and Column, thus. **27 from 5 I ca'n’t, but 27 
from 28, j.*’ Enter the X, and carry the borrowed 2. “8 
from 1 1 caVt, but 8 from 11, 3.” Enter the 3, and carry 
the borrowed i. **28 from 3 I caVt, but 28 from 33, $, 
Enter the 5, and carry the borrowed 3. “3 from ], minus 

2.** £^ter it, with an asterisk. Observing that, to cancel 
this mimss 2, it will suffice to add the Divisor, enter a 
(^ I) in the ist Column, and 7003 in the 2nd ; and then draw 
a line belbw the and Column, and add in this new item ; the 
result is 5534. Then add up the 1st Column, and enter the 
result, 926, In the Quotient. Now take the 5534 os a new ist 
period, and the 3ra period, 972, as a new and period, and 
proceed as before. 

The Rules for case (2) may be derived, from the above, hy 
making -^=1; and those for case (3) by making ksxi, I wifi 
give worked examples of these ; but It will not be necessary 
to give the Mental Processes. 

By making k^i, we get Divisors of the form {A.t** ± i): 
let us take (11/* - i) and (6/* + i). 

9 10 4 

109999 tl 10753 3 I 816 8 i ^2 09^ 

Quot . 977 4 I 9813 4^^ Rem. 

“ 9^74 J io 7943 '*~i i 947 Tf 

I 

9S12 -- 

1 9475 

$61 

3 3 

^^>ooci II 7239 51 798_ 2 6004 I 13825 

Quot, 12C^ I "5843^ 9 4595 H 319230 Rem. 

35059* ’ 4 * 757 * 

60 0001 
58432 - 

56 7573 
9 4595 

i I|i this last example, there is no need to enter the Quotienti 
hy dividing the 7239 by 7, in the xst Column: m 
eariiy ^eeee that the nnniber at the top of the and Column wdfi 
^ less than the Divisor, so that there wtll be no new item in the 
xst; hence we at once enter the iao6 in the Quotient. 
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By making km 1, we get Divisors of the form (/" ±, t let 
us take (^ - 7) am! (/^+ la). 

^3 11867 I 8159 I 3 485 I 70 3^ 5^76 . 4 t >93 

Quot. 8i^J^^38 I 3153 _ 2104 I 0004 4120 Rem. 

867 I 1422^" 32x30 ’22088 19^ 

I I 7 21 14 14 

423s 2151 2102 4 

332 

ioqqi2|| 7>8s I 6 2039 I 10327 I 53»8 

7184 I 7 58** I 00463147 ^ 

71*5 j 1*5819 ‘ ~^» 3 S 5 

1* I XO 0012 9 00108 

7 5831 463 

9* 

The first of these two sums is the one I gave to illustrate Mr, 
Collingwood’s Method of working with Divisors of the form 
(/«->&). . 

It may interest the Reader to sw the 3 Methods of working 
the above example—ordinary Division, Mr. ColUngwood’fi 
Method, and my version of it—compared as to the amount of 
labour which each entails in the working :— 

Ordinary Mr. C.’a My verfion 
Division, Method. of iu 

Digits written: 202* 82 44 

Additions, or 

Subtractions: 204 97 25 

Multiplications: o 70 22 

I am assuming that any one, working this example by ordinary 
Division, would begin by making a Table of Multiples of 9993, 
for reference : so that he would have no Multiplications'*^to do. 
Still, the great number of digits he would have to write, and of 
Additions and Subtractions he would have to do, involving a far 
greater risk of error than either of the other Methods, would 
quite outweigh this advance. 

By whatever process a Question in Long Division has been 
worked, it is very desirable to be able to test, easily ahd quickly, 
the correctness of the Answer. The ordinary test is to multiply 
together the Divisor and Quotient, add the Remainder, and 
ol^erve whether these together make up the given Number, as 
th^ ought to do. 

Thus, if be the given number, D the given Divisor, Q the 
Quotient, and A* the Remainder, we ought to have 

NmD.Q -H R, 

This test is specially easy to apply, when D =: ± k ); 

for then we ought to have 

Nzz{k.r±k). Q-^R; ' 
m{kQ.t-^R)±ki 2 . 


Now AQjf* may be found by multiplying § by A, and tacking 
on n ciphers. Hence + R) may be found by making R 

occupy the place of the n ciphers. If A’ contalas less than n 
digits it must have ciphers prefixed; if more, the overplus must 
be carried on into the next period, and added to AC>. 

Having found our Test,** viz. (kQ,f* -f .^), we can write it 
on a separatq slip of paper, and place it below the working of 
the example, so as to come vertically below which is at the 
top. When the sign in i> is * - ,* we must add kO to AT, and 
sec if the result a T*; when it is ‘ + ,’we must add kQ to T, 
and see if the result = A^. 

Now it has been already pointed gut that when, in the new 
Method, the zst and and Columns have been worked, the 1st 
period of the Quotient and the number at the foot of the and 
Column are the Qiwtiem and Remainder that would result if die 
Dividend ended with its second period. Hence the Test can be 
at once applied, before dealing with the jrd Column. This 
constitutes a very important new feature in my version of Mr, 
ColUhgwood’s Method* Every two adjacent oohimna contain a 
separate DivUion^Suin, which can be footed Henae# in 

working my Metbod^ as soon as I have entered the i»t 
of the Quotient, I can fo$t it# an<h if I have made any 
I can correct it. But the hapless comphtator^ ^0 has smt, 
say, an hour, in working spxifo gheantfo am )U^DilviiiO^ 
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iA^h«ther the ordinary proce$ft or by Mr. Collinffwood’s 
Method—Md who has chanced to get a figure wrong at rae ve^r 
ootaet* which makes even subsequent figure wrong, has no 
warning of the &tal error till he has worked out the whole thing 

to the bitter end,*' and has begun to test his Ansiver. Whereas, 
if working by my Method, he would have been warned of bis 
mistake almost as soon as he made it, and would have been able 
to set it right before going any further. 

As an aid to the Reader, 1 will give the Mental Process in 
fill!, for the and and 3rd Columns of the first of the examples 
worked Kbove. 

The Divisor is 6997 (where i — 7 j = 3)* Here you are 
supposed to have just entered the afii in the Quotient. The 
Dividend, for these 3 Columns, is 
1973 I 103 ; the Quotient is 381, and 
the Remainder 5946. The Test is 
hQA^ + A', (Arf. 7 X 381000 + 5946), 
the Mental Process being as follows. 

You write, on a separate slip of paper, 
the last 3 digits of A, viz. 946, and carry 
the 5 into the next period, adding it to 
the 7 X 281 : thus. “5 and 7, la.*' 

Enter the 2, and carry the i. ** 1 and 
S^i 57' ’ Enter the 7 , and carry the 5 . 

*‘5 and 14, 19.*’ Enter it. Having 
got 3^our Test, try whether (A'" -H kQ) is 
equal tq it. This you compute, com¬ 
paring it with your Test, digit by digit, 

as you go on, thus. “3 and 3, 6.” Observe it in the Test. 
** o and 24, 2a.*' Observe the 4, and carry the 2. *‘3 and 6, 

9.*’ Observe it. ** 1972 and o, 1972." Observe it. The Test 
is satisfied. 


6 

5 , 

1 4071 

1031 

1 a8i 1 

1_1 

I8969 

5946 

3 


J972 


281 


[ Test 1972 1 

1 946 


For Divisors of the form {/" ± k) there is no need to write 
out the Test: the numl>ers, which compose it, already occur in 
the Working, and may be used as they stand. 

Charlkh L. Dodgson. 
Ch, Ch., Oxford, December 21, 1897. 


Optical Illusions produced by Observation of 
Rotating Spirals. 

It is well known that if a spiral, such as represented in the 
figure, rotating in the opposite direction to the movement of the 
hands of a clock, be observed for some minutes, an impression of 
circles arising at the centre and disappearing at the periphery is 
produced ; after protracted observation, on looking at printed 
matter or a person's face, the letters appear to move towards the 
centre while the face appears to become smaller and recede. 
If the spiral be rotated in the opposite direction, the circles 



to be passing .iowwr4& the centre, in which case the after- 
li| mwked and tests long^, the letters naturally pass 
while the lice apparently increases in sise, 
t!he effhet Ih aiy 6wn obse^ sometimes con- 

iot while the fonaaer never for more than 

feOM Tids efihet Is practically the same av the 
in which case the banks appear (o 
move ijpipidi lutar for some time at the fiiUing water. 


What I wish to draw attention to in this note is the effect 
which may be observed on closing the eyes after Watching a 
weU-iliummated rotating spiral. 

If the direction of rotation has produced the impression of 
centripetally travelling rings, a star composed of radial lines 
consisting of small granular patches of light passing centrifu^lly 
will be noted for a second or two after closing the eyes. The 
granules pass ccntripetally If the direction of rotation be re¬ 
versed. The star will appear symmetricalif the spiral be viewed 
normally, but if sideways the lines composing it will be curved 
and the star distorted : to some observers the centre of the star 
always appears to be further distant than the ]>eriphery. 1 
have not oeen able to find any difference in time of dur^ion of 
this afterimage on rotating the spiral in the two directions. 

The colour of the granules is always yellowish, whatever be 
the colour of the st^ral and background. It is interesting to 
note that, as a rule, after-images of central production can be 
prophesied on psychological reasoning ; while in the above case 
no one to my knowledge has been able to foretell the appearance 
of the star, and therefore I am inclined to think that the effect 
is retinal, O. F. F. Grunbaum. 


Poisonous Koda Millet. 

There have been several well-ascertained example.? of poison¬ 
ing from diseased or improperly-prepared /Coda millet {Paspalum 
scrobicuiaium) durii^ the past year in India. Owing to the 
prevailing scarcity of the usual food-grains, it is probable that 
Koda millet has been extensively sold and eaten in localities where 
its use is ordinarily unknown. 

I hoped to undertake an investigation myself into this matter, 
which is one of great importance both from the hygienic and 
economic ix>ints of view. After consultation, however, with 
j Suigeon-Majorvan Geysel, chemical examiner to the Government 
of Madras, I have decided that any investigation worthy of tlie 
name would occupy fat more time than I have to give to it. I 
therefore w'rile to you with a view to eliciting the help of some 
worker in Britain or elsewhere who has the necessary leisure and 
facilities for work of this sort. I have samples of the grain, 
husked and unhusked, from different localities, and can supply 
the necessary references to the literature of the subject. The 
investigation, I take it, would have to be of a chemico-biological 
nature, and would be most appropriate, say, for a thesis, or in 
connection with some fellowship. I hope that some one who 
can carry the work right through, and will ascertain the exact 
source and constitution of the poison (?a volatile alkaloid), w'ill 
write to me at the address given below. In another ten years, 
jierhaps, there will be some attempt to provide the men and the 
facilities for such work, even in India, when the Victoria Insti¬ 
tute is an accomplished fact. A. E. (ikAM. 

Hygiene Laboratory, Medical College, Madras. 


Hermaphroditism in the Herring. 

I WISH, with your permission, to record a singular freak of 
nature** and, at the same time, to ask whether any similar 
observation has been made by others. 

Some fresh herrings were served u.s here last evening for 
dinner, and among them was one which, on being oj’iened, 
disclosed a roc, half of w'hich was “hard" and the other half 
‘*sofr.** The ova and milt were respectively quite normal in 
appearance (and flavour), and melted imperceptibly t>ne into 
the other about midway in the length of the roe, which w'as, 
itselfi in an obviously natural and undisturbed condition. 

SsA LRwn, Torquay, January 12. Dan. Piixjeon. 


I A Bright Meteor. 

On Sunday night (December 12), at about 8.15, I wit- 
neiM the appearance of a inaghificeat meteor which seemed 
to travel from the south-east in the direction of Ursa Major. 
It b^ke up into a number of fiery balls of most brilliant colours. 
The Atmosphere was clear and frosty and the moon very bright, 
the moment quite eclipsed by the brilliancy of 
thu^^king meteoric dispUy. This may be the same pheno- 
ine^h as tut referred to in Nature fot January 6 (see page 
1 did not hear any sound like thunder at the time. 

. Susanna Lehmann. 

Wales Lodge, Wales, Sheffield^ January 16. 
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RECENT SEISMOLOGY} 

11.— Unfklt Movements of the Earth's Crust. 

T he records obtained from seismographs often showed, 
as we have already explained, preliminary vibra¬ 
tions performed with a rapidity which has even reached 
fifteen complete back and forth movements per second, a 
shock or shocks, and lastly a number of irregular jolts or 




the antipodes of their origin? In the Perry-tromometer 
we have an apparatus which will automatically record 
elastic vibrations of the order here considered^ but up to 
the present we are without the observer who is able to 
isolate himself at a site suitable for its installation. In 
the Isle of Wight the writer found that this instrument 
recorded the firing of cannon at a distance of six miles, 
the movements of trains at a distance of nearly one mile, 
the rumbling of carriages at the distance of a ciuarter of 
a mile, whilst it kept an excellent tally of the bkek and 
forth journeys of eleven gravel carts 
worked by a neighbouring contractor. 

Investigations on the other end of the 
^ seismic spectrum have been more suc- 

r ■ mm cessful, and we now know that waves 
n which have a period of one or two 

\ ? - seconds within the area where they arc 

appreciable to the senses, after these 
have radiated to great distances, for 
example over or through a quadrant of 
the earth, their period may exceed twenty seconds. In 
consequence of tne slowness of the movements, together 
with tne flatness of the waves, which are probably miles 
in length with heights measured by a few inches, every 
city in the world is often rocked slov^ly to and fro, and 
yet to the unaided senses motion is imperceptible. 

A form of instrument used by the writer to record un¬ 
felt earthquakes, diurnal waves, tremors and other move¬ 
ments is shown in Kig. 7. On the outer end of the boom 
of the pendulum there is a small aluminium plate in 
which there is a slit. This is free to float to ilie right or 
left over a slit in the lid of a box in which clockwork 
drives a band of bromide paper. Light from a lamp 
passing through the two crossed slits reaches the paper 
as a point, and gives a line with extrenieiy fine definition 
(sec Fig. 8, under the words September 21). At each 
half-hour the minute hand of a watch crosses one end of 
the slit, and by eclipsing the light gives the hour marks 
shown in Fig. 8. 

In the photograms of these unfelt earthquakes we see 
that the duration of the preliminary tremors is apparently 
connected with the distance the disturbance has travelled, 
and in this way a record has impressed upon it what is 
partially equivalent to the post-mark of its origin. For 
example, a disturbance originating in Japan would at a 


Fjo. 7.— Typ« of in^tnimcnt adopted by the SeiRinoiogical imesiigatfop . ® and gives a line with extrenieiy fine definition 

CommUtm of Bntiifa A«iK)ciAtion, and e$itabU«h«d at many Ktationt (sec Fig. 8 , under the words September 21). At each 
round the world. (Milne.) half-hour the minute hand of a watch crosses one end of 

the slit, and by eclipsing the light gives the hour marks 
undulations which died away with an increasing period, shown in Fig. 8. 

What Seismologists had captured was what they could In the photograms of these unfelt earthquakes we see 
feel, and they were left to speculate as to what came at that the duration of the preliminary tremors is apparently 
either extremity of the seismic spectrum. It seemed toler- connected with the distance the disturbance has travelled, 
ably certain that if instruments were constructed capable and in this way a record has impressed upon it what is 
of responding to exceedingly rapid but minute clastic partially equivalent to the post-mark of its origin. For 
vibrations, then a seismogram might show the move- example, a disturbance originating in Japan would at a 
ments preceding but forming 
portions of the preliminary 
vibrations. These would ac¬ 
company the sound waves which 
in rocky districts so commonly 
Qutrace movements of a more 
pronounced character. These 
sound phenomena, which never 
, extend far beyond an epifocal 
area, are in certain districts 
isolated phenomena which fre¬ 
quently recur. Without calling 
up the “spooks of BaJlcchin," 
or the Ghost of Long Witten- 
ham, which on New Year’s Eve 
rapped on the walls of many 
houses, in two instances we are 

assured that they have h^n " , ? 

student to explain noises jp,^; g.^Thia earthquake of Safiramber at, as neqfiM in the tela of Wight, praHminadry 
which had been regarded as of ab<mt 43 miimces, whkh^dioua «n origin ^ s. of it dUturM 

supernatural, and it Ts not un- nwgnatographa ln Ifetavi^ A ilmwaarthqualta tan boutt wttarltttotknowntoha,va 4 onaeo. 

likely that the fully-equipped 

ghoet hunter may be tne discoverer of new paths in distance of, ifayr 200 ktn*, be heralded by tremors wjii^ 
seismic science, When a volcano explodes, the resultanl an ordinary i^smoif^ph would sboV td haye a duration 
vibratioi^s to which ordinary seismographs or ourselvoi of ten or twen^ seconds. A seismogram of tbe same 
are sensible, seldom reach to any great distance; but is shock taken in shows that the same 

it not possible that elastic tremors, the result of k ments have a duration of about KAlf 
powerful impulse, may even reach and be focussed at maxima phases Of movemeiitsy which may 
1 Coi»tin««d from p. 349. distortion modihed by gravity, travel at 
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the Mtne rate of Z or j km. per second over paths which 
are long or shorts The preliminary vibrations, in all 
likeliHood representing waves of compression, appear to 
have velocities of propagation closely related to the length 
of the path as measured on an arc over or across which 
they hove been propagated* Such figures as we have, 
which are open to correction after ^servations have 
been extended, are easily remembered. Starting with a 
velocity of 2 km. per second for a path of 2000 km., 
then for a path of 4000 km. the velocity would be 
4 km. per second, from Japan to England, or 9000 
km., the velocity would be 9 km. per second ; whilst, if 
we may carry conclusions beyond the limits of observa¬ 
tion, we may imagine that the velocity of propagation 
betwtwn an origin and its antipodes may be tS km. per 
second. As Mr. J. Larmor pointed out, if our records 
are correct, then outside our first 2000 km. coseismal, 
great disturbances will be recorded at all points on the 
surface of the world at approximately the same instant. 
Undoubtedly velocities of 9 and 10 km. per second have 
been noted, which indicate that the preliminary vibra¬ 
tions, at least, can not have been transmitted round the 
heterogeneous and broken materials constituting the 
earth's crust, but rather, that the movements have passed 
along direct, or by refraction along curvilinear paths 
through the interior of our earth. This fact, taken in 
conjunction with the fact that velocities of transmission 
increase with an increase in the length of the wave 
path, and that at any given station two sets of vibration 
separated by a time interval proportional to the difference 
in the great circle distances between an epicentre and 
the point of observation have not been observed, tend 
to strengthen this same view. 

Rules connected with the transmission of preliminary 
tremors which apparently promise to throw new light on 
the physical condition of tne interior of the earth arc-' 

(1) The velocity in kilometres per second with which these 
movements are propagated U equal to one-quarter of the square 
root of the mean depth of the chord or path (in kilometres) along 
which we may suppose they travelled. 

(2) The duration of preliminary tremors, or the interval of 
time expressed in minutes by which they outrace the longer 
period waves (as shown on a seismosram), equals the square 
root of the mean depth of the supposed wave path expressed in 
kilometrea 

The^ rules, taken in conjunction with a map showing 
the surface configuration of the globe, enable an mdividum 
obsetv^r not onlvto locate an origin but also to determine 
the tithe at which an earthquake originated. 

Inasmuch as a Committee of the British Association 
have lent their weight to the establishthent of a number 
of horisontal pendulums at various observatories around 
the world, within the next few ^^ears it is likely that our 
present Imowledge of the seismic breathing of the 
earth's crust will be placed on a more extended and 
accurate basis than that on which it at present rests; 
and, amongst other things, we shall have accumulated 
new focts bearing upon the effective rigidity of our 
planet, which is evidently greater than that usua^y 
assurped,., 

Tm of this ^work Is already mar^- 

sideff; those 

at Kew; Potsdam and Batavia, are now aware that 
greater or lees disturbances in the uniformity of their 
records ^n^imes accompany unfeit earth waves. Be¬ 
cause thd tarth waves do not always leave a record of 
thetr occurrence, whilst there are m^netographs of the 
Kew typOv hit ihr example, at Greenwich, Falniouth and 
Stonyldrst^ which^ so ^ I can learn, are but very 
we can riot say with certainty OM the 
dr m^etomet^ the effect 

uf At about 5 a.m- 90 

Inaikdd tndven^ieins were recorded 
the mj||P in Batavia, evidently the result of 


a movement recorded in the Isle of Wight (see Fig. 8). 
Because the preliminary tremors have a duration of 
forty-three minutes, the distance of their origin from the 
south of England is probably about 112°. This, together 
with the fact that on this date a “ slight tremor”’ was 
felt along the coast of North Borneo, makes it toler¬ 
ably certain that the origin of this convulsion was one 
or two hundred miles from that island.'^ Strange to say, 
at 7 pm. on the previous evening a disturbance, in all 
its main features identical with the one here illustrated, 
is also to be seen on the Isle of Wight seismograms, 
from which it may be inferred that we have the records 
of two earthquakes from the s&me origin. 

Assuming this to be the case then, so Car as we can 
judge from information received from Batavia, it was 
only the second of these unfelt motions that caused 
disturbances in the magnetographs at that place. Not 
only are magnetographs affected at the time when huge 
earth waves slowly move the areas on which they are 
situated, but in Japan similar instruments situated near 
to an earthquake centrum have been perturbed some 
days before the occurrence of a world-shaking shock. 
Then, again, there are the remarkable secular changes in 
declination and dip observed between 1880 and 1S85, 
at several eastern stations, respecting which Captain E. 
W. Creak, F.R^S., gives the following notes :— 

Bombay ,—Until 1883-^5 the needle was moving east¬ 
wards. It then stopped, since which it has been moving 
westwards at an increasing rate. In 1881 there was 
a sudden change in the dip, and the needle is now going 
down. 

Hong Until 1875 the needle was moving east¬ 

wards. Then there was a rest until 1880, when it 
turned westwards. The dip was upwards until about 
1880, since which it has turned downwards. 

Batavia ,—Until 1884 the needle was moving east¬ 
wards, when it became stationary. It is now moving 
westwards. The dip was moderately upwards until 1881, 
but it has now greatly increased. 

When It is remem^red that these remarkable changes 
took place about the time of large earthquakes in Japan, 
as, for example, that which led to the inauguration of 
the Seismological Society in 1880, the Krakatoa eruption 
of 1883, and that the illustrations of more immediate 
possible connections between seismic and magnetic 
phenomena may be multiplied, we recognise that the 
seismic Survey of the world may not only throw new 
light upon its physical condition, but also, perhaps, it 
may le^ to ml^ences respecting gravitational re- 
arrangpitients of externa! materials and internal magmas. 
The sites of these, at present, hypothetical hypogenic 
changes we should expect to find in districts where 
secular movements and superficial loading, due to sedi- 
mentatimt, are most pronounced. Because earthquakes 
are appaiently the results of critical conditions in these 
processes, the records from horizontal pendulums tell 
us that tke (sites we search for are to be found submerged 
bene^K. deep water at or near the base of steeply 
stopihff continental areas. The enormous size of the 
9upeif<;ital displacements which accompany certain of 
these s^boceanic changes is indicated by the creation 
of sea^Wav^, which have often agitated the whole of the 
P^cifi^: fbr a period of one or two days j and if these 
rearrai^edctents of material on the bed of an ocean are 
related to changes in the state of stress or accelerations 
in the movement of an internal quasi rigid matter in- 
fiuenoed by continental load, we see in the operations 
which dithninate as earthquakes, causes which should, at 
least, Jtive a local magnetic influence* 

Capbitib Creak, writing on *^tbe general bearing of 
magnelic vObservations,” m Sdmee Broigress^ April 1896^ 
says : li may be remarked in passing that a remarkable 
alter^lj^ ia the amount of secular change has been 
noticed in the declination and inclination at the following 
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observatories : Bombay, Batavia and Hong Kong, about 
the period of the eruption of Krakatoa in 1883, This 
may be only a coincidence, but may it not also point 
to the possibility that the changes below the surface of 
(he earth which culminated in that mighty explosion, 
and may still be at work, have had and continues to have 
magnetic effects which are recorded by the needles Sit 
these observatories?'^ (See also “The Volcanoes of 
Japan,” by J. Milne, Trans, Seis. Soc,^ vol. ix, part 2, 
p. 178, 1886.) 

The 5eistn<^prams of unfelt ^rth^uakes tell the student 
of d^amical geology that certain activities to which 
he devotes attention are more pronounced beneath the 
ocean than they are on land, whilst the location of the 
■origins from which these movements proceed indicate to 
the cable engineer districts to be avoided. 

If we except the action of waves, the borings of tdliKdo, 
and other influences resulting in cable destruction in 
shallow water, submarine earthquakes and their accom¬ 
panying land-slides are responsible for very many inter¬ 
ruptions of international communication. This form of 
destruction is particularly marked along the west coast of 
■South America, and it is not unknown in the Atlantic, 
•the Mediterranean, and the Indian Ocean. In i888 a 
submarine earthquake cut off the Australian colonies 
from the outer world for a period of nineteen days, and 
the apprehension that the isolation was an act of war led 
to the calling out of military and naval reserves. Had 
Australia been provided with a single instrument to 
record the iinfelt movements, which must have reached it, 
anxiety and expense would have been avoided. 

From an official notification I learn that two West 
Indian cables gave way on December 31, 1897. I am 
not certain, but the Isle of Wight seismograms indicate 
that the failures probably look place at n.30 a.m.. 
G.M.T., on December 29. 

■ One immediate use of a seismogram is that it teti($ us 
whenever a large earthquake occurs, and gives a locus for 
its origin, which information has already on more than 
one occasion been the means of correcting, confirming, 
extending and disproving ordinary telegraphic informa¬ 
tion. Sometimes messages have reached us which have 
contained errors in their dates of one or two days, others 
have been grossly exaggerated accounts of small disturb¬ 
ances, whilst a third group, inasmuch as they cr^te 
feelings of anxiety without reason are the most repre¬ 
hensible of all, have, if we except the feelings of satis¬ 
faction they gave to their senders, been without founda¬ 
tion. In all these instances the seismogram or its absi^ce 

Up to the present seisinology has founcjl foster-pai^s 
in the meteorologist and the g^olomst—the one collc^ing 
facts about earthquakes, whilst the other wrote iboot 
them. Because it has grown to unwieldy propottfons, ■ 
it seems time that the child should try and Stikttd 
alone and become guardian of its own discoveries In 
“diurnal waves” and “tremors” we see Romulus und 
Remus seeking a mother, and although they are not 
■of xht genus terreemotus^ because they partially, at 
represent earth-movements, Seismolo^has become (iieir . 
guardian. 

By a diurnal wave we mean a slow tilting which takes 
place in piers and buildings, especially on fine days, for 
six or ten hours rapidly in one direction, and during the 
remainder of the twenty-four hours, but more slowly, tit an 
opposite direction (Fig. 9). This movement rhay be fonhd 
underground where changes in temperature are ins^i- 
fcant The actual causes of these movements are at 
present matters for speculation, but the theory Whidii 
best explains the phenomena they present (aii fot 
-example, that on opposite sides of a valley, it has jbeen 
observed that movements take place simultaneously^:hbt 
in opposite direction), is that these changes int the 
vertical are due to differential changes on opposite sides 

NO. 1473 ' VOL. 57] 


of a Station in the Toads removed during the day, or 
acquired during the night by evaporation and conden¬ 
sation of aqueous vapours. During the day it is assumed 
that, by ordinal^ evaporation and the transpiration of 
plants, the bottom of a valley loses more weight than 
Its comparatively drier and less clothed sides. 

During a hot day the stream at the bottom of such a 
valley should discharge fewer and fewer gallons of water, 
whilst the valley bed, because it is imieyed of load, 
should rise. For the remaining fourteen or eighteen 
hours, because aqueous vapour is condensed beneath 
the chilled surface of the ground, or as it emerges from 
the ground on plant and other surfaces, the stream in 
the bottom of the valley would increase its flow, and 
relatively to the sides and bounding ridges of the valley, 
where we may suppose the conditions for condensation 
to be less favourable, the lower parts of the same would 
become heavier and thereby sink, As to whether this 
concertina-like opening and shutting of valleys repre¬ 
senting changes of slope of one or two inches in three 
or four miles in the average inclination of their boundaries 
really exists, all we can say is that instruments have 
given indications that can be explained on such a sup¬ 
position. The fact that the piers carrying some of the 
instruments have risen from the chalk, and not from the 
alluvium, and that during long-continued wet weather 
there is continuous creeping of a horizontal pendulum 
towards the heavily loaded valley bottom, and that the 



direction of greatest movement at the time of an earth¬ 
quake appears to be at right angles to the dip, from 
which it may be inferred that valleys due to geotectonic 
folding exhibit a certain flexibility, tend to support the 
idea that the observed diurnal movements are due to 
actual movements of more or less extensive areas. No 
doubt some portion of the observed effects may bo directly 
attributable to solar radiation. 

In searching for an explanation of diurnal, annual and 
Other changes in the vertical, the seismologist has had to 
consult the records of the astronomer, the observations 
of the hydraulic engineer, the botanist, and the fann^, 
and to e^^riment and search for information in domains 
for removed from anything supposed to be connected 
with movements of the ground. 

Have changes in the vertical been most pronounced in 
raglons lii/here it may be supposi^ that, orogenic changes 
are yet it progress ? How far are changes in the vertical 
elated by seasonal and daily changes ih temperature, 
by fluctuations in barometrical pressure, by the rise and 
fall of tide a coast line, and by lunar attracdou ? 
V^at rifting effects would result if the seasonal grotrth 
and partial removal of foliage and herbage on one side 
of an observing station were greater lihan those Upon the 
opposite ride? What is the rate at Vrhich 
creep down the face of steep slopes, ^ 

perhaps a forest, and what is its 
amount of moisture transpired % vS^Oi^ 
per monrii, and per Season ? Do not and 
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treei absorb rather than transpire moisture from the 
.atmosphere at certain seasons ? What is the transpira¬ 
tion or plants at night as compared with that during the 
da^ i Fs there such a thing as subsurface dew, and what 
is Its amount? What is the function of stones in arable 
land ais fertilisers? What do we know respecting the 
diurnal flow iii rivers, and the semi-diutnal nse and fall 
in certain wells? Will a squad of men walking up to 
the walls of an observatory, or the load equal to the 
weight of an average man at the base of a pier in the 
same produce any appreciable change of level on the top 
of such a pier ? Are high mountains measurably de¬ 
flected by wind pressure? In the workings of a mine 
beneath the sea what data do we possess respecting de¬ 
flections in the roof due to the rise and fall of a super¬ 
incumbent tide ? What is the natural period of vibration 
of a chimney or building of given structure ? 

These are examples of the varied questions which 
have been placed before the seismologist, and to most of 
which, as the result of experiment and observation, he is 
able to give fairly deflnite replies* Although in a few 
instances these replies may not have given the assistance 
to his investigations expected, a consolation remains that 

A. ^Hov«B«aat from 8 a.m. to 3 or 4 p.m 



they have been of considerable value to workers in other 
flelds. 

Perhaps the greatest trouble against which the 
working seismolorat has had to fight have been the 
ubiquitous, so-called, “earth" tremors (see Fig. lo). 
Sometimes the apparatus will swing, and perform for 
hours or days various irregular, and sometimes marvel¬ 
lously regular back and forth movements, with the result 
that all traces of important phenomena have been 
ecbpsed(Fjg. ii). Kotonly do “tremors’^ aflect finely con¬ 
structed homontal pendulums, but in all probability they 
affect m^ootQgtapnB, the delicatq loanee of the assayer, 
and occelemte dr r^rd the swing of penduhims* They 
are frequent in winter, at night, and whenever the observ¬ 
atory (n #hicb they are record is crossed by a steep 
batom^tie gradient They are particularly noticeable 
with a forest and a falling thermometer* With a howling 
gale, a^ dveh during a t^hoon, when buildings shake 
and shudder, they are a 3 likely to be absent as present 

V 

l^use a light hprisontall'pendulum U more disturbed 
tbpn oeie mat is heavy, and that we observe at one 
frnturKed, whilst they are only shown 
absent atahother statiop a few 


yards distant, it is evident that we are dealing with 
movements due to currents of air, rather than with 
movements due to tremors in the ground. Although we 
fully recognise, as stated at the commencemj^nt of this 
article, that there are microseismic movements in the 
earth, it is very doubtful whether in the thousands of 
observations carried out day and night, especially in 
the Italian peninsula, these movements have been diflfer- 
entiated from those which are the result of atmospheric 
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Fir.. It,— PuImKoim or very regular trcmorsi with periods of a or 3 minutes. 
Tha recording pendulum nas always a natural period of about 
second!. (Milne.) 


circulation. Simply opening or closing the door of a 
case covering an instrument will sometimes start or stop 
a so-called tremor storm. The fact that placing a tray 
of calcium chloride inside one of these cases will cause 
very large and continuous movements which cease on 
its withdrawal, indicates that air currents are partly due 
to the manner in which an atmosphere becomes dry or 
moist. In the search for the originating cause of tremors 



Fio. x«.N.4Cioi|iun«nc«m«nt of a tremor storm at to p.m. with movements^ 
hayiag « period of mveral minutes. At 15 and 16 hours they are very 
(mST) * whUflt later the band U tdaokened by theiw movement^t. 

which bas extended over a period of nearly thirty years, 
we an excellent exainple of long-continued and 
paties^ vrork which, so far as the advancement of 
seismology is concerned, appears at firgt sight to have 
termudhtM in a fiasco. Now, bdWever, we know that 
we-hi^ye to distinguish between tpovements caused by 
tfaealhfiq^ere and those coming fh>m the earth. We 
see a Reason why at particular ^ervatories magneto- 
graphs ate sometimes on the swing, The reason why. 
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under certain conditions^ the assayer’s balance may some* 
times oscillate and quickly change its zero is understood. 
Possibly these air currents may indirectly have led to the 
abandonment of the Cavendish experiment at Cambridge, 
and explain why a very well-constructed horizontjal 
pendulum is never quite at rest. 

One very important piece of knowledge for the seis- 
m^pgist lies in the fact that these so*called tremors 
can be stppped by using covering cases through which 
air can circulate, but above all by working in a room 
that is almost draughty with ventilation. Sometimes a 
room will be found which it seems impossible to cure, 
whilst in the iidjoining one, Tor reasons not quite clear, 
the same instrument will always remain at rest. 

It seems as if there existed in rooms which maybe 
fairly similar in appearance slight physical differences 
of' the walls, the doors and ceilings, as, for example, 
with regard to dampness ; so that tn one room, in con¬ 
sequence of differences of temperature, power of j 
desiccation and other properties between the different I 
boundaries, we may have a slow circulation of air estab¬ 
lished which is inappreciable in an adjoining room. 
Whether this is the true explanation of the seismic bogey 
remains for more careful demonstration, but already the 
writer has learned that with draughty surroundings an 
instrument will remain at rest, whilst when this condition 
is neglected, what is apparently a slow and steady cir¬ 
culation of the atmosphere will cause motion. We yet 
wish to know why these troublesome visitors appear with 
such regularity at certain hours and seasons (see Fig. 9). 
One result of what we have learned is that now hundreds 
of feet of bromide paper have been saved from blacken¬ 
ing, and unfelt earthquakes, which otherwise would have 
been eclipsed, have been clearly recorded. 

In the above few notes all that is attempted is to give 
a scanty outline of the more important branches of work 
which at present attract the attention of the working 
seismologist Other investigations which it is desirable 
to make relate to the irregular changes in level which 
are completed^ in a few minutes or several days, and 
above all those grander movements, the results of which 
are exhibited on the surface of our earth in the formation 
of continental domes and mountain ranges, together 
with those activities hidden from our view, which have 
been referred to as processes of secular flow and crush 
—in all of which we see the parentage of the earthquake. 

J. Milne. 


THE CAMBRIDGE EXPEDITION TO TORRES 
STRAITS AND BORNEO. 

TOURING the l^paration of a monograph on the 
^ anthropology of the Torrei Straits islanders^ I 
found the notes I liad previously made were unsatisfac¬ 
tory on so many points that 1 decided to go out again in 
order to render them as complete as possible, though 
probably a j^reat deal is by this time irretrievably lost. 

A Committee of prominent members of the University 
of Cambridge is co-operating with me, and part of the 
cost of the expedition will be defrayed by a grant from the 
Worts' Fund, which is administered by*the University^ 

The expedition will be almost entirely anthropological 
in character, but the land flora and fauna will not be 
neglected, and certain geographical observations will also 
be made. 

The other members of the expedition are Dr. W. 
McDougall, Fellow of St. John’s ColWe, Cambridge, 
and of St. Thomas's Hospital, London ; Dr. C. S. Myers, 
Caius College, Cambridge, and St. Bartholomew's 
Hospital, London ; Mr. S. H. Ray, Dr. W. H. R, Rivers, 
St John’s College, Cambridge, Lecturer on Experimental 
Psychology at Cambridge and at University College; 
London j Dr. C. G. Seligmann, of St. Thomas’s Hospitid j 
and Mr. A. Wilkin, of King’s College, Cambridge. 
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The work of the tflcpeditioh will be 4istiribmed os 
follows :—I shall be aesponaibloTor the v^hs^rvAtious on 
the physical characters oT tht natfves T lJieir language 
and phonology will be stp 4 led by MA Ray- Mr. Ray, 
who has a world*wide repinktion as an authority on the 
languages of Oceania generally, has Mtwtdy made a very 
careful study of^he lapgu^es of Totw Straits {‘*A 
Study of the Language^^w Torres Straits, with Vocabu¬ 
laries and Grammatical Notes," Roy. Irish Acad. 
(3), ii*. 1893, p. 4b3; iv., 1897. P- n9). Drs. Rivers, 
McDougall and Myers will initiate a new departure in 
practical anthropology by studying comparative experi¬ 
mental psychology in the field. They wilt test the senses 
and sensibility of the natives a^ far as it will be possible 
un>ler the local conditions, and make whatever observa¬ 
tions they can on the mental processes of the natives. 
Qr. Myers will also pay especial attention to native music, 
and I shall continue my researches on the decorative art of 
British New Guinea. 

The hygienic and medical aspects of anthropology will 
be studied by the four qualified medical men. The 
sociology of the natives, including such subjects as re¬ 
lationships, ownership, land tenure, descent of property, 
and the like, will be investigated by Mr. Wilkin. All the 
old legends that can be collected will be recorded, and an 
endeavour will be made to recover the old beliefs of the 
people. Other departments of anthropology will also be 
stuaied. Dr. Seligmann will act as naturalist to the 
expedition ; one of his duties will be to identify all the 
animals and plants which are utilised by the natives in 
any way. 

Besides the ordinary instruments for anthropometry, 
there will be a small, carefully selected, collection of 
apparatus for experimental psycfiology. Two mechanical 
phonographs will be taken to record the native songs, 
music and languages. There will also be a complete 
photographic equipment, including a cinematograph for 
reproducing native dances, ceremonies, and certain 
characteristic actions. 

The main object of the expedition is to continue and, 
as far as practicable, complete the earlier observations 
made in Torres Straits ; but, for the sake of comparison, 
it is hoped that observations will be made on Australians, 
Papuans, Melanesians and Polynesians, as opportunities 
present themseWes. After spending a few months in the 
Straits a short visit will be paid to the mainland of 
New Guinea, in order to trace the relationship of the 
islanders. 

Some of the party will then have to return home ; 
but the remainder have accepted a very generous and 
enthusiastic invitation to visit Mr. C. Hose, the Chief 
Magistrate of the Baram District of the Raj of Sarawak. 
Mr, Hose, who is a Cambridge man (Jesus College), is a 
keen naturalist and has a very wide knowledge of the 
natives and their languages, and has a warm sympathy 
for the people themselves ; consequently the expedStion 
will have exceptional facilities for seeing somathing of 
the inland tribes of Borneo, and interesting com parisons 
may be expected between the different races which the 
exMdition will have under observation. 

The expedition win start about March 2, and will 
return early in the summer of 1899. 

Any suggestions as to lines of mvestigation or thethodg 
of study will be gladly welcomed. If the curator of any 
museum or collection desires information respecting 
ethnographical objects from Torres Straits or British 
New Guinea, and sends sketches or;;photcgrai3hs of such 
objects to me (Inisfail, Hills RoM? Cambridge $ 0r 
Thursday Island, Torres Stmits, Dueenslahd), 1 wm 
take the illustrations with me, ana will endeavour hif 
obtain the required informatitm at tke spot where lihe 
objects were obtained, t shati also;be pleased 
as far as T am any speriol iuquirlei^ ^^ 
ethxtologut may require. C. , 
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M/m ACtlDE/^S IN 1897. 

W ITH commendable c^J^rity the Home Office has 
issued; in the form ^ an advance proof, the tables 
of accidents and deaths at tl^ Mines and Quarries of the 
United Kini^dom last year. Six foolscap pages closely 
printed with ^gures are not likely to attract the ordinary 
reader; but if they are car^lfy scanned, several im¬ 
portant facts come to lifcht. ^e Diamond Jubilee year 
1$ remarkable for Its smalt death-roll from explosions of 
fire-damp, as there were but twelve^fatal accidents and 
only nineteen deaths, Probably such a happy result has 
not been known this century; at all events since 1851, 
when official statistics first began to be kept, the number 
of explosions has been gradually diminishing in the most 
satisfactory manner, and though several great disasters, 
each involving a loss of more than a hundred lives, have 
happened of Tate years, the total number of deaths from 
explosions has decreased, in spite of the enormous rise in 
the output of coal. According to the official statistics, 
the annual number of victims by explosions of fire-damp 
and coal-dust for the last forty-seven years has only 
in seven cases been fewer than 100, and in no case 
less than 49 until last year. Far less satisfactory is the 
death-roll from falls of ground ; this shows no signs of 
diminution ; on the contrary, we find 485 deaths against 
439 in the previous year. How long is this state of 
things to continue ? Why do falls happen ? The reply 
is “ From want of supports,” and the self-evident remedy 
which suggests itself is “ systematic timbering.” The 
Oerman Government has taken the matter in hand by 
appointing a special Commission to report upon means 
of preventing accidents from falls of ground. Are we 
to wait until this Report is issued before grappling with 
the question ? The dangers of fire-damp and coal-dust 
have now been dealt with by Statutes ; and the worst 
death-trap in the mine should also receive in its turn 
some special legislative attention } 

Shaft accidents are diminishing in number in a way 
that makes the shaft nowadays almost the safest place in 
the mine. The miscellaneous accidents, most of which 
are put down to haulage, are still numerous. It is 
curious to note, while dealing with fatalities from miscel¬ 
laneous causes, that the worst mining disaster in the 
British I Sics last year happened at a lead mine and not 
at a colliery, for an underground fire claimed twenty 
victims. On the whole, there were 972 persons killed by 
accidents at mines in this country last year, compared 
with 1065 in 1896. This is a decrease of ninety-three 
deaths. How far this is a real improvement cannot be 
stated until the statistics of persons employed have been 
collected, so as to enable the death-rate to be calculated. 

The final tables tell us that 123 persons were killed at 
the quarries of the United Kingdom which are included 
by the Quarries Act, from being more than 20 feet deep. 
There is a decrease of one death compared with 1896. 

The statistical matter been set up this year in 
an improved and far more convenient fashion, for the 
figures can now be read without twisting round the 
pages sideways. 

mM IMPOSED MmL 4 ND UNIVERSITY. 

pDUCATJONA'L authorises throughout the country 
“ cannot but rejoice in the im|>ortant speech which 
Mr. Chamberlain made in Birmingham on Thursday 
laatj A recent Act of Parliament has been passed 
whereby the Mason College has been made a University 
by a representative court of governors, 
and it whs in his new cepaoi^ of President of the Mason 
UniyiSrsity College that Mr. Chamberlain took the 

the scheme for the 
fiWt univertity m the Midlands. The 
tiill has been under considera* 


tion for several years past, and with the strong support 
now promised by Mr. Chamberlain, Birmingham may 
confidently look forward to shortly becoming the proud 
possessor of what London has been struggling in vain so 
, many years to obtain—a great teaching University de- 
I pending for its position and authority not on traditions, 
I out founded in harmony with modern requirements, in 
, sympathy with the scientific and educational needs^ and 
1 aspirations of the day. 

Prof. Mahaffy, a few weeks ago, humorously represented 
I some of the objections which have beerTiaised to the estab¬ 
lishment of a new University in Birmingham by remark¬ 
ing, ** Oxford 1 know, Cambridge I know ; but who are 
yc .Mr.'Chamberlain, however, has met and anticipated 
such and similar flimsy protests by at once, m his 
chaiiactenstic manner, going to the root of the matter. 
“The ncjv University cannot in any sense be a 
competitor with the old Universities of Oxford and 
Cambridge . . . they offered associations, traditions, 
and conditions which it could not, under any circum¬ 
stances, attempt or hope to emulate. Therefore, wit list 
they could not imitate Oxford and Cambridge if they 
would, he would say also that they would not if they could 
. . . because when they came to create new Universities 
in this modern time, and under modern conditions, it was 
something rather different they had in view.” It cannot 
be sufficiently recognised that whilst traditions may be, 
and often are, a power for good, a slavish and blind 
adherence to them may also work incalculable mischief 
in society. It is not too much to say that the great 
University Colleges which have grown up in all parts of 
the country during the latter half of the present century, 
have been not a little hampered in their work, not a little 
sliorn of the recognition due to them by being, in some 
respects, overshadowed by the older Universities. The 
splendid scientific work, however, which has emanated 
from these too frequently*derided and belittled Provincial 
Colleges is gradually bringing about a change in public 
opinion. The munificent support which has recently 
bc^ accorded to the Owens College, Manchester, and the 
attitude which so distinguished a statesman as Mr. 
Chamberlain has taken up with regard to the proposed 
Midland University, are auguries that a new era is com¬ 
mencing, when the public are beginning to realise what 
has been and still remains to be done by modern Uni¬ 
versities unhampered by local traditions, in touch with 
the lime, and animated with enthusiasm not only for the 
communication of knowledge, but for the advancement of 
learning by the prosecution of original researches. There 
is one point to which we venture to hope those entrusted 
with the great task of building up this new University 
will give due weight, and that is the study of modern 
languages. We as a nation are far behind Germany, for 
example, in the importance which wc attach to the acquire¬ 
ment of fore^n tongues, and our trade, we have often 
beep told, suffers in consequence. Let Birmingham set 
the example, and in addition to thoroughly equipping its 
facilities of science, art and medicine, let it nave the 
honour of establishing a great school of modern lan¬ 
guages. Educationists in this country, who for years 
have been vainly endeavouring to obtain an effectual 
hearin|^ for the need of harmonising modem scientific 
education not only with the requirements of the time, but 
with the advance in science, owe Mr. Cham 1 >erla'm a debt 
of gratitude for his address, of which we give the 
ioUowing abstract from the Times report:— 

The new governing body of the College were entertained ut 
luncheon in the Council-house by the lird Mayor (Mr. C, G. 

proposed the t<.mst ofMaSOn University College,” 
whkih Was coupled with the nhme 6f the president, Mr. 
ClyiwWUin, 

‘ ML QhaxUberUin, in reply, said that day's proceedings 
marked 4 stage in the history of >the CoUege. He did not 
dwell uptki the service render^ by the Collie to the city and 
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district, its rapid growthi and the reputation it had acquired, 
which was due in large part to the cap^ity and the character of 
the teachers it bad able to attract. The Mason College at 
the present time was hampered by a tack of resources. They had 
not the funds to deal with the pprowing requirements of the 
time and of the diatrict, to provide proper appliances, proper 
buildings, and proper remuneration for those who acted as 
professors and demonstrators in the institution. The Lord 
Mayor had been good enough to say that the dehcit was a 
moderate one, but deceits had a most uncomfortable habit of 
increasing, and, although the endowment which was provided 
for the College by the munificence of Sir Josiah Mason was 
sufficient for it in its infancy, it was inadequate for present 
requirements. The trustees had always contemplated tne pos* 
sibility that they would be able to crown the edifice of their 
educational institution by the establishment of a local University 
to meet the reauiremenls of the district, and he need hardly 
point out that if that object found favour in their ayes, as the 
greater included the less, so the relief desired would come in 
the creation of a properly-endowed University into which the 
Mason College would be practically absorbed. He hoped the 
ambition to which he haa referred would not in the present 
day be considered unreasonable. 

The Multiplication of Universities. 

There was a time, no doubt, when members of the older 
Universities, and men who were altogether independent of 
them, believed that the multiplication of Universities would 
injure education; that it would lead, in a certain sense, to the 
degradation and the lowering of the value of the degrees which 
Universities conferred ; but very much had happened in the last 
twenty years, and he could hardly imagine any reasonable man 
arguing in that strain at the present moment. The fact was 
the need of the local University had been recognised, and at the 
present time Birmingham, and the surrounding district, was the 
only great eentre in England which was not already provided 
with such an educational institution. Liverpool, Manchester, 
and I^eds had their Victoria University ; Newcastle was closely 
connected with Durham ; Wales had Us own University ; Lon¬ 
don had a University of a kind, winch, when Londoners were 
able to make up their minds, would no doubt develop into some¬ 
thing much better. He could not conceive of any district at the 
present time which more needed or more deserved the estab¬ 
lishment of such an institution than the district in which he was 
speaking. But if they went outside England the argument was 
greatly strengthened. Th^ looked to Germany for an example 
and a model of everything in the way of educational organisation 
and progress. Education was made in Germany, and they were 
not ash^ed to take the lesson to heart. Germany, with forty- 
six millions of people, had twenty-one Universities. Their own 
sister kingdom, Scotland, with four million people, had four 
Universities; in England and Wales, with nearly thirty millions 
of people, they had six Universities. A priori^ at any rate, he 
thought the}' had made out a case for a University. 

EpTSqATION IN tHE MIDLANDS. 

But there were other reasons he drdw from the educational 
history of the district. The right hon. gentleman then proceeded 
to sketch the rapid and remarkable development of education in 
the district, speaking in high terms of the educational institutions. 
They had Mason College, which at last had been incorporated 9$ 
a full University college. Was it not clear that after that which 
had been accomplished so rapidly they might ask without pre¬ 
sumption for an institution which should crown that circle 
their educational opportunhies, and which should direct and 
control and guide and coordinate these local educational works, 
and BO put themselves in a position to equal and rival every other 
part of the kingdom ? He would like to strengthen his argument 
1 ^ a quotation from a man who, perhaps more than any othe^ 
was quaiified to speak upon that subject—he meant the Ule Profl 
Huxley, who said : ** But a city University is, in my judgment, 
a corpmtion which has chaise of the interesu of knowledge as 
such, and the business of which is to represent knowledge by the 
a^uirement by its members of inaeased knowledge, by their 
iiivestigatiooT to diffuse knowledge, by their teaching, and last^ 
but not least, to create a respect for knowledge among thdif 
fellow ttei) hy their personal example and influence/’ Pro£ 
Huxley ws^ writing then in reference to the proposed creation of a 
Umveisi^ for Manchester. Whatever aij^ment was th^ 
applicable to Manchester was applicable in no less a degree to 
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Birmingham and the district, because he believed that there was 
no district in the kingdom Chat was po Satinet in what he might 
call ^e peculiar genus, knowle^e, and character of its people, 
and in the nature of its occupations as that great manufacturing 
district which had the vast population oi more than a,000,poo 
or so in and around Birmingham within a radius of twenty or 
thirty miles. 

The Objects or the University. 

What did they mean by a University? What new institution 
was it they desired to place in Birmi^bam ? They meant, he 
took it, a great school of universal instruction not confined to 
any particular branch of knowledge, but taking all knowledge 
as its province, and arranging regular courses of complete in¬ 
struction in all the great branches of information. They must, 
in the second place, use that knowledge so that the professors 
and teachers should be associated with the students, and all 
should be students together, and so that those who came to 
teach should continue to learn, and so that the most im¬ 
portant work of original research should be continuously 
carried on under the most favourable circumstances; and, 
lastly, they meant by a University a body which should have 
power to control the courses of education and to confer 
degrees which should test the value of its instruction. He 
put that last because he believed that of the three objects of 
the University it was the least important, altho^h it was 
necessary to a University, and without it Mason College had 
lost a number of students. One thing he might at once 
admit. Any new University which they might succeed in 
establishing would not be in any sense a competitor with the 
old Universities of Oxford and Cambridge. Those Universities 
appealed necessarily to classes many of whom they could not 
expect to touch, and they offerc<l associations, traditions, and 
conditions which they could not under any circumstances 
attempt or hope to emulate. Therefore, while they could not 
imitate Oxford and Cambridge if they would, he would say 
also that they would not if they could, because, while the 
older Universities supplied a want of their own, and if any¬ 
thing were to happen to them they would leave an incalcul¬ 
able gap in ail that was interesting and picturesque in English 
life and English history, yet when they came to create new 
Universities in this modern time and under modern conditions 
it was something rather different that they had in view. He 
would say, rather, that they should lake as their model, not 
indeed absolutely, the great Universities of Scotland—of Edin¬ 
burgh or of Glasgow. He thought the University of Glasgow 
was built, much as they hoped theirs would be, upon a pre¬ 
existent college which had subseouently been absorbed or de¬ 
veloped into a University. But tnere was no doubt whatever, 
from the experience of such Universities as those he had re¬ 
ferred to, that to place them in the middle of a great industrial 
and manufacturing population was to do something to elevate 
the whole mass to higher aims and higher intellectual ambi¬ 
tions than would otherwise be possible to people engaged 
entirely in trading and commercial pursuits. 

The Need ok Money. 

Rome was not built in a day, and their University would* he 
dare say, for generations yet to come give opportunities to 
liberal l^nefactors to improve and extend it. But one .thing 
was essential, one thing tney must do—put the University in a 
position to attract the best teachers, to attract men m the 
highest reputation, and to keep them there wheh they 
hiS inclucra them to come. Pointing out how this idiul 
could be attained, Mr. Chamberlain remarked that ill 
they wanted was very little—only mongr; and that* he 
hop^, would bo forthcoming. The sacri^ must be pro¬ 
portioned to the importance oi the object they hod in view. He 
had no idea that Knmngham or the district would be satisfied 
with a starved University. He would rather wait another fifty 
years if necessarv than start with everythii^ pinched and mean 
about them, with insufficient buildini^, Wth ina^uate apfdi* 
ances, and^ above all, with insuMdent rdnufietatlbn for inose 
whom they emplo]^. Therefore, he urged thkt they should 
start the scheme with a determination to make It a great 
cess. Uet them start it with an endowment which, at all ev«fite» 
would, secure the main objects which they had in view. Xt war 
mdculated that what would be r^uired would be ejdrOOj;;^ He 
was not at all jndthed to mioimise a demand dt that " 

under the circnmstahces. Money would not he ejjmt ihta 
buildings. They muic ceme Ut^ on. {t Wai| td j 
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a sAtkfaptory endowment for a complete professorial body in 
conAection wUh the'Univetsity. In addition to the chairs which 
were already endowed they wanted endowments varying from 
400/* to 6 oo 4 a year, which he did not think would be con¬ 
sidered by any one as excessive, for fifteen chairs. The cost of 
su(^ an endowment was, therefore, from 12,000/. to 20,000/. 
If this work was to be carried on they must not expect too 
much from individuals. They might expect something from 
the great trade of Birmingham, a little from each member of the 
trade, if they would organise themselves for the purpose. The 
great industries when appealed to would see that they hod a 
great duty in that matter, and would be glad to be represented 
m the work. They had already made some progress, and from 
two or three whom they had approached they might certainty 
expect the endowment of such a professorship. His duty that 
day was to put the question before them and ask them to accept 
the principle and their good will and assistance in carrying 
il out. 


FRANCESCO BRIOSCHI 

BIOGRAPHICAL notices of this veteran Italian mathe- 
^ matician, who died on December 13 last, have 
been given in the Compies rendus by M. Herniite, and 
by Cremona and Beltrami in the Annali di Matematica^ 
the journal of which llrioschi was chief editor, and one 
of the founders in 1858 ; from these notices many of the 
following details of Brioschi’s scientific work have been 
extracted. 

This work covers about half a century in time of pro¬ 
duction, and ranges over the subjects of Analysis, 
Geometry, Higher Algebra, Differential Equations, 
Elliptic and Abelian Functions, Mechanics and Mathe¬ 
matical Physics. 

Brioschi occupied himself at first with various dy¬ 
namical questions, in continuation of the researches of 
Lagrange and Dirichlei. He next turned to the develop¬ 
ment of Gauss’s analytic theory of surfaces, which had 
hitherto not attracted the attention it deserved. He also 
discussed the theory of the Correspondence of Poncelet’s 
Polygons ; as subsequently developed by Moutard and 
Halphen, this theory appears likely to provide the sim¬ 
plest analytical view of the Multiplication and Division 
of Elliptic Functions, at present engaging the attention 
of Prof H. Weber. 

But the true bent of Brioschi’s genius was found when 
he attacked the genera! theory of algebraical equations, 1 
bemg inspired by Hermite’s discovery of the transcen¬ 
dental solution of the quintic equation, which has recently I 
been summarised with developments in Klein’s Lectures ' 
on the ** Ikosahedron.” 1 

The history of the quintic equation throws a curious 
light upon the ways of a certain typical British school of 
iriathetnaticians, who are accustomed to jog along in in¬ 
tellectual isolation, knowing and caring nothing for the 
advances made by others; like “ Rip van Winkles,^’as 
Chfifhrd called them. 

Working in this hermit-like way, Mr. Jerrard made the 
important discovery that it was ;^ssiblc by the solution 
of algebr^cat equations of an order^ot higher than the 
third, to reduce the general quintic ^uation ib the tri- 
nomisA ; bqt has pointed out, in the 

^'Ikosahedron,’* that all this 3 bad been done a hundred 
yean ago/ by the Swedish mathematician Bring, in 

Argqltig by analog^, Mr. Jerrard, it is related, was' 
firrialy convinced that by the solution of a quartic, it 
be possible to reduce the quintic to the binomial 
form, When the algebraical i(olution would be complete ; 
add he died in happiness before having discovered his 
a slkht with the work of Abel, 

. of the general quintic 

df the Mbdolar Equation of the 
Of the ^itth Order of Elliptic Functions 
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suggested to Brioschi the examination of the correspond¬ 
ing equations of higher order ; and Brio5chi*s last com¬ 
munication was one to the Mathematical Congress at 
Zurich, 1897* on the particular case of the Transformation 
of the Eleventh Order. 

Galois’s statements (*' Les iddes pr^ipitamment ^mise^” 
Halphen, “ Fonctions elliptiques,” iii. p. 124), which he did 
not live to demonstrate, that the Modular Equations of 
the Fifth, Seventh, and Eleventh Order have Resolvents 
of the same order, had long baffled analysts, and they 
did not receive universal acceptance till the appearance 
of the article in “Tortolini,” 1853, by Betti, Brioschi’s 
co-editor, who succeeded in retracing Galois’s Ijpe of 
argument; Betti’s article being followed up by Hermite, 
in the Comptes rendus^ 1859. 

In his biographical memoir M. Hermite points out 
that Brioschi was the pioneer in another line of generalisa¬ 
tion in the theory of algebraical equations, m his dis¬ 
covery of the solution of the general sextic equation, em¬ 
ploying for that purpose the six even 8 functions, of two 
variables. The details of the development of this theory 
will afford plenty of employment to young mathematicians 
for some time to come. 

In addition to his scientific labours, Brioschi found 
time to devote to public duties ; he acted as an Under¬ 
secretary of State, and was a Senator of the Upper 
House of the Italian Parliament; he was an organiser of 
the railway lystem of Italy, and he served on the In¬ 
ternational Committee of the Metric System. 

He was a member of most of the Academies and 
Scientific Societies of Europe and America, and Pre¬ 
sident of the Royal Academy of Lincei. The biograph¬ 
ical notices by those who were personally acquainted with 
him speak highly of the respect and esteem which he 
inspired. G. 


REV. C. L. DQDGSON. 

\ FORMIDABLE champion of Euclidean methods 

^ in the elementary teaching of geometry has just 
passed away after a short illness. The Rev. Charles 
Lutwidge Dodgson was born in 1832 at Daresbury in 
Cheshire ; and, after passing five years at Rugby School, 
matriculated in 1850 at Christ Church, Oxford, where he 
was appointed a student in 1852, and graduated in 1854 
with Honours in both classics and mathematics. He 
was appointed Mathematical Lecturer in the College in 
1855, and retained that office till 1881 ; he further served 
the University as Mathematical Examiner in 1863, and 
Moderator in 1868. 

The mathematical subject in which he was most in¬ 
terested was the elementary teaching of geometry; of 
this he had a personal experience of twenty-six years. 
Without stint of labour he submitted to rigid logical 
analysis every text-book on the subject that came to his 
notice, undismayed by their surprising number, the re- 
sidt being the amusing and, at the same rime, deep 
“Euclid and his Modern Rivals,” published in 1879, in 
which he demonstrated the logical superiority of Euclid’s 
method over all the others examined The Appendices 
of this book are very valuable. A “ Smjplement ” to it 
appeared in x88^. In 1882 he edited Euclid, Books I. 
and IE, with an introduction ; and in 1888 he published 
“■A New Theory of Parallels,” in the third edition of 
Wnkh (1890) he simplified his fundamental axiom. 

Hk other mathematical work comprises “ A Syllabus 
of/Phine Analytical Geometry” (i860), “Formulae of 
PWli Trigonometry ” (1861), “ An Elementary Treatise 
op Determinants” (1867X “Euclid, Book V., proved 
Al^btavcally” (1874), and “Pillbw Problems” (1893). 
Heqnyented a new method of evaluating determinants. 
whim is published in the Fraceidi^gs of the Royal 
Society for 1866, and also a method (which was pub- 
\iihm in Nature) of easily determining the day of the 
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iw«*k corresponding to any date. In October last he 
described in Nature a brief method of dividing a given 
number by 9 or 1 1 ; and a second paper on the same sub* 
ject, which appears in our correspondence columns this 
week» probably represents his latest contribution to mathe¬ 
matics. 

A characteristic of all his work was the absolute exact¬ 
ness of expression at which he aimed, so that his defini¬ 
tions and proofs should be logically perfect. This carried 
a certain severity into his work, since, as he has himself 
remarked, a semi-colloquial style is apt to be also semi- 
logical, nothing is more easy than to forget, in an 
argument which is interwoven with illustrative matter, 
what has, and what has not, been proved. It further 
tended to require the repetition of what might for exact¬ 
ness have to be a somewhat cumbrous periphrasis, to 
prevent which, therefore, he introduced a number of 
new terms and symbols; few of these have, however, 
been adopted into general use, though of the latter some 
are extremely expressive, and in his hands were of great 
value. 

Mr. Dodgson’s mind was essentially logical, in spite of 
the whimsical humour which has endeared “ Lewis 
Carroll ** to every boy and girl—nay, every adult—in the 
kingdom ; and of late years he devoted a large part of 
his time to the study of the syllogistic methods of j 
formal logic. In 1887 he published “The Game of 
Logic,’’ and in 1896 “Symbolic Logic, ParHI.” 

A shy and retiring man, he was to his friends a most 
charming companion, overflowing with the quaintest of 
humour, and one whose love for children was typical of 
himself, and whom to know was to love. 


NOTES. 

Mathematicians of all countries will be glad to hear that 
active steps are being taken to perpetuate the memory of the 
late Prof. J. J. Sylvester in a manner worthy of his reputation 
and in consonance with the spirit of his work. The movement 
was originated in this country by a few friends and admirers of 
the late Professor’s, who decided upon founding a Sylvester Medal 
for the encouragement of mathematical research. The sympathy 
with the movement displayed by all the mathematicians who 
were communicated with, led the initiators to the conclusion that 
the most appropriate memorial would be one of international 
foundation, the more especially as Sylvester had a large number 
of friends and pupils in America, where indeed he may be said 
to have brought about a mathematical awakening through his 
connection with the Johns Hopkins University. The list of the 
International Committee which has how been issued, although 
only a preliminary one, comprises nearly the whole of the leading 
mathematicians of the world, besides many of the personal 
friends of the deceased mathematician and the representatives of 
the Universities of Oxford, Cambrige, London, Glasgow, Edin¬ 
burgh and Dublin. From this list it might appear invidious to 
select names, but it is satisfactory to be able to call attention to 
the fact that it includes the Chancellor, High Steward and 
Counsel of the University of Cambridge, the Vice-Chancellor of 
the University of Oxford, the Provost of Trinity College, Dublin, 
the President of University Colls^e, London ; with Lord Kelvin 
and Prof. P. G. Tail as representatives of the Universities of 
Glasgow and Edinburgh, and Prof. Henrici of the City and Guilds 
Institute. France is represented by Profs. Hermite, Poincar^, 
Camille Jordan, and Darboux; Germany by Profs. Schwarz, Klrin^ 
Fuchs, Gordan, and Lindemann ; Italy by the late Prof. Brioschi/ 
and by Prof. Cremona; and Sweden by Prof. Mittog-Leffleri 
America fans no less than fifteen names on the list, among them 
being President GUman of the Johns Hopkins# Pro^r. Simon 
Newcomb, Willard Gibbs, and others representing the mathe¬ 
matical cl^s of the various Universities. It is Indeed certain 
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that some movement of the kind would have been initiate<l in 
America if Sylvester’s admirers in this country had not taken 
action. Now through Dr. Cyrus Adler, of the Smithsonian 
Institution, and Dr. G. Bruce Halsted, of Texas (a former pupil of 
Sylvester's), the Americans are working for the general scheme, 
and the two gentlemen named are acting as Treasurers for the 
United States. The general Treasurer of the fund is Lord 
Rothschild ; Major P. A. MacMahon is acting as Hon Secretary, 
and Prof, Meldola, as a friend of the late Prof. Sj^Ivester's, 
undertook the arduous work of preliminary organisation with 
the results which we are now making public. The executive 
Committee consists of Lord Rothschild, Major MacMahon, 
Prof. Forsyth, Prof. Greenhill, Prof. Henrid, and Prof. Meldola 
as GrganUing Secretary, We are informed mat the subscriptions 
from piivalc sources reached over 500/. at the end of the year, 
and now exceed 600/,, the American contributions not having 
yet been forwarded. It is proposed that the Medal shall be 
awarded triennially through the Council of the Royal Society, 
irrespective of nationality. Any friends of Sylvester’s, or others 
who desire to participate In the movement, may send contribu¬ 
tions to Lord Rothschild, New Court, St. Swithin’s Lane, E.C, 

Mxs. Tyndall, the widow of Prof. Tyndall, has sent the 
following letter to Sir James Crichton-Browne, F. R.S., the Trea¬ 
surer of the Royal Institution ; “ Dear Sir James,—As an expres¬ 
sion of his attachment to the Institution, with which he was so 
long connected, and of his sympathy with its objects, my 
dear husband desired me (at such time as should be most 
convenient to myself) to present in his name to the Royal In¬ 
stitution 1000/. to be disposed of as the Board of Managers 
may see fit for the promotion of science. I have now the 
pleasure of remitting to you this sum. Yours faithfully, 
Louisa C. Tyndall.” Sir James Crichton-Browne, in the 
course of his letter acknowledging this generous donation, re¬ 
marks “ The managers would, I am sure, desire to be guided 
by any wish of yours as to the application of the gift; but, ia 
the absence of any explicit directions, they will, I have no 
doubt, employ it in the promotion of that original scientific 
research in which your husband’s vivid and penetrating intellect 
delighted to exercise itself. Revered as your late husband’s 
memory is, and ever must be, in the Royal Institutipn, this 
posthumous m^k of his solicitude for its welfare will, if 
possible, deepen the a6fectionatc esteem in which he is held.” 

The Council of the Royal Astronomical Society have awarded 
the Gold Medal of the Society for this year to Mr. W. F. Den¬ 
ning, **for his meteoric observations, his cometary discov erica, 
and other astronomical work.” The award was confirmed on 
Friday lost, and the medal will be given at the annual general 
, meeting next month. 

The deaths are announced of Dr. Eduard Lindemann, 
scientific secretary in the observatory of Pulkova; and Dr. 
Oscar Stumpe, well known for his contributions on the motion 
of the solar system. 

Dr. Maquennb, asrisunt at the Paris Museum d’hUtobe 
naturelle, has been nominated professor of plant phyriology, in 
succession to the late M. Georges Ville. 

At the February meeting of the Edinburgh Mathems^tkol 
Society, a discussion on the proposal that, in the teaching of 
elemenury gMuietry, Euclid's definition of proportion be 
abandoned, will be introduced by Prof. Gibson. 

Ws tegiMt to see the announcement of the death of lieut.- 
Colonel C. Cooper-King, lectured in naturiU science at tbo 
tk>Uege« Colonri Cooper-King wts k 

i^^Ulety officer, the Staff 

in^ructot at the MUltary College, Satkdhnm^ ; ' 
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A UETTfilt which appears in our correspondence columns, on 
poUonibg from Koda millet, which is extensively used as a food- 
grain in times of scarcity, furnishes another instance of the 
urgent need that exists for further facilities for scientific investi- 
gation in India. Matters are continually arising which ought to 
be made the subjects of systematic inquiry, but at present the 
means for carrying out such investigations arc altogether in¬ 
adequate to the wants of our great Indian Empire. 

We learn from Science that ground was formally broken 
for the Museum Building of the New York Botanical Garden on 
December 31. The construction and equipment of the building 
will cost 347,019 dollars. The plans for the great range of 
horticultural houses have been completed, and specifications for 
them have been printed. The sum of 13,000 dollars, in 


day,'* and it was dealt with from the points of view of paleonto¬ 
logy, botany, anatomy, psychology, physiology, developmental 
mechanics, and morphogenesis. In addition to the combined 
meetings of the societies, the following bodies held separate 
meetings for the communication and discussion of papers bear¬ 
ing upon their particular branches of science : American Physio¬ 
logical S<x:ioty, American Morphological Society, American 
Psychological Association, Association of American Anatomists, 
Association for Botanical Morphology and Physiology, Section 
of Anthropology of the American Association. The Society will 
meet next winter at New York, 

- 

In the Zeitschrift fur Vtrmessungsivtten^ Prof, Hammer 
directs attention to a Babylonian plan depicted on a clay tablet 
found in the excavations at Tello, and now preserved in ths 


addition to the funds provided by the Act of Incorporation, has 
been made available for the building of portions of the drive-way 
system. During the past season about 2900 species of plants 
have been obtained, together with large quantities of museum, 
library, and herbarium material. 

The Royal Photographic Society is organising an inter¬ 
national exhibition of photographic apparatus and photographs, 
which will open at the Crystal Palace on April 27. In addition 
to the usual displays of pictures, &c., the leading firms, manu¬ 
facturers and dealers, will be largely represented. There will 
also be extensive loan collections, illustrating not only the 
history of photography, but its scientific and commercial appli¬ 
cations, photo-meChanical processes, photographs in colours, | 
photographs by means of the X-rays, and kindred exhibits. ! 
The exhibition, the arrangements for which are in the hands of } 
a joint committee of members of the Society and exhibitors, | 
promises to be the largest and most interesting collection dealing 
with photography that has ever been got together. 

The sixteenth annual meeting of the American Society of 
Naturalists and Affiliated Societies was held at Cornell Univer¬ 
sity at the end of last year. In the absence of the president, 
Prof. Whitman, of the University of Chicago, the chair was 
taken at the opening meeting by Prof. S. F. Clarke. The officers 
elected for the ensuing year are i—President j H. P, Bowditch, 
Harvard Medical School. Vice-Presidents ; Prof. Wm. James, 
Harvard University; Prof. Simeon H. Gage, Cornell Uni* 
versity; Pro£ H. S. Williams, Yale University. Secretary; 
Prof. H, C. Bumpus, Brown University. Treasurer: Prof. 
John B. Smith, Rutgers College. Executive Committee : Prof. 

J. P. McMurrich, University of Michigan; Prof. E. G. 
Conklin, University of Pennqrlvania, At the instance of Prof. 
Morgan, of Bryn Mawr College, the Society voted one hundred 
dollars towards an additional table at the Naples Marine 
Biological Station, and fifty dollars for the Nattualbts' Table 
at Woods H0II. It was reported that President McKinley was 
about to ap|K>iht a politician to the office of Fish Contmisuoner, 
and the sentiment of the assembled investigators upon this 
matter Is shown in the following resolution presented by Prof. 

C. L. Bristol, of New York University, and supported by Prof. 

H, F. Osborn. Resolved: (a) Thft the Ainerican Society 
of NatuxsaUsts as representatives of the principal scientific and 
education^ .Interests of this country, unanitnously express to the 
President and Congress of the United States their sentiments 
that the Commissioner of Fish and Fisheries should, according 
to the lasr of iBBS, governing bis appointment, be a person of 
proved aoiehtifle and practical acquaintance with the fish and 
fishedes qf the (d) 'That it ia of the utmost importance 

that the i^OttmianOn, 1^ btie of the most useful scientific 
insdtudt^ llw Cfovemment, diould be free from political 
influen^ and adaoi^oired with the highest degree 

of experienced A discusdbn 

was subject of the Problems of Tbv 

' 573 ” 


Constantinople Museum. The plan was made about 3000 years 
before the Christian era, and representsan estate belonging to King 
Dirngi. It is of importance not only as a contribution to the 
early history of surveying, but also as a confirmation of the views 
on Babylonian measures of length and of area propounded by 
Reisner at a meeting of the Berlin Academy of Sciences on 
April 9, 1S96, A copy of the plan has been examined by Eisen- 
lohr, the eminent authority on Egyptian atchteology, and he 
claims to be able to read from the cuneiform inscription the names 
of the two surveyors engaged. On one aide of the tablet there 
is a dimensioned sketch of the plan of the estate not drawn to 
scale. The estate ia divided by' the survey lines into rectangles, 
right-angled triangles, and trapeziums. In each case the 
area is stated, two results obtained by different methods being 
given. EUenlohr has plotted the survey, and his calculations of 
the area agree with the results given on the tablet. On the 
other side of the tablet the areas of (he variomi portions are 
added together, two sets of figures being used, the arith¬ 
metical mean taken as the correct area. The unit adopted, the 
is thought to be equal to 4199 square Itnetret. The abso¬ 
lute measures ate, however, of slight importance. More im¬ 
portant is the fact that land surveying was carried on 4000 years 
B.C., a{^)aremly in an accurate manner, and certainly with check 
measaremenn, 

M. E. SociHi^Anthrop<>kg%$ 4 eParis^ 

1897, fascicule 4) infers from theoretical grounds, based partially 
upon oboervation of the proportion of the surface of the retina 
to that the body, that the weight of the brain of mammalia of 
similar form and the same species, varied directly as the surface 
of the animal. 

A fuesu development of Dr. Folgheraiter’s investigations on 
the magnetic properties of Etruscan vases is described in the 
RendicmtiMia R. Accadtmia dei Lincei^ vi. 12, the object of 
the prea^t experiments being to discover by what process the 
black obUined their colour. Three hypothem Iwd been 
advanc^ grchseologists : the first, that the vase! Were made 
of a special kind of day ; the second, that the clay was mixed 
with fine carbon or lamp black ; and the third, that the colouring 
matter w|i8 introduced into the clay after the vases bad been 
formed, and possibly after they liad been baked. Dr. 
Folgherallar found, however, that carbon mixed with clay dts- 
appeareld dmost completely when heated to a temperature of 
about 3^"^, and that fragments of the old vases also lost their 
colour at that temperature; while to account for the magnetic 
properties of the vases they must have been heated to over420^ 
Moreover^ the days experimented on did not lose their plasticity 
until a tijXtti^mture of 430^ to 500° was reached* The first two 
hypqthfites were thus negatived. With regard to the third, it 
was fountdiil^ the blackening could not be effected by heating 
in a clot|^ :^mbar full of carbon ; moreover, if the carbon was 
infiltraM the pores of the day by carbonisation, it did not 
burn aw^ tlli a higher temperature was obtained than was 
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sufiScient to decolorise the vases. Thus neither of the three In addition to illustraiions of this kind there are twenfy*nine 
hypotheses was corroborated by experiment. Dr. Folgheraker examples, in chromodithography, of Maori rafter patterns; 
suggests os a posuble explanation that the clay, after being diagrams of the construction of a Maori house; a valuable 
baked, may have been soaked with bitumen, and then heated introductiot) on the habitations of the Maoris; and descriptive 
to 3CX}^; it would thus acquire a polished black surface with 1 notes on the illustrations. The work is commendable both in 
the colour gradually fading toward the interior, as in these | plan and execution, and when it is completed we shall refer 
Etruscan vases. ’ more fully to its scope and value. 

Thb Illustrations of Maori Art,’* by Mr. H, Hamilton, now j A PHOTooRArmc method of measuring the height of a balloon, 
in course of publication by the New Zealand Institute, is the j and at the same time comparing the results with those furnished 
most attractive contribution to ethnography we have seen for a ^ by barometric readings, is described in La /Mature for January, 
longtime. The first i>ari of the work, on the Canoes, was issued ; by M. L. Cailletet. The apparatus consists of a camera with 
some months ago, and the second part, dealing with material 1 one lens |>ointing downwards, by means of which a photograph 
relating to ** Maori Hahitaiions,” has lately come (0 hand. The ! of, the country below the balloon is taken ; at the same time a 

lens at the top of the camera projects on 
the upper side of the sensitised film an 
image of the dial of an aneroid Ijarometer 
placed above the apparatus. By measuring 
the distance between any two points on 
the photographic view, and comparing 
with a map of the district, the altitude 
of the Wloon can be accurately found, 
and the law connecting it with the liaro- 
metcr reading verified experimentally. 

Thk Pilot Chart of the North Atlantic 
Ocean, issued for the present month by the 
Hydrographer of the United Slates, shows 
that some very severe weather was experi¬ 
enced during December. Many of the 
storm centres were in high latitudes, so 
that vessels along the Transatlantic routes 
met with north-westerly squalls ofhurricane 
force, accompanied with snow and hail. 
The most severe storm of the month was 
one situated about latitude 54* N., longi¬ 
tude 44“ W., on December 6, and which 
reached the ncighbourhoorl of the Orkney 
Isles on the 8th and 9th. For some days 
the wind blew with hurricane force north 
of latitude 55*" N., and cast of longitude 
30 '* W. It often happens, especially in 
the wdnter season, that in the vicinity of 
the Awjres rough w^eatherj is experienced 
or several days at a time j and, with the 
view of illustrating the behaviour of these 
storms, a synoptic chart of one of them is 
given. They differ from the storms of 
other regions in that the barometric de* 
piession rarely attains any great depth, 
and that they follow an irregular eourite, 
the centre frequently reCUWing in a 
manner suggesting an eftbrt to get to the 
eastward in the face of some resisting 
Maori Cttrvinas for Doorways. foTce, probably an am of high baro¬ 

metric pressure in the vicinity of the 

three succeeding parts will be devoted to weapons, dress add | Brltiidi Islands. Another feature of these storms is thesuppres- 

decoration, and social life. The present part contain.s twenty- 1 sion of ^he trade-winds, which is an important oonrideration 

three plates upon which are reproduced, by half-tone i>rocbsa, j for vet^ls bound from the Equator to the Channel. 

photographs of characteristic buildings of the New Zealande^s» i ;; V 

and ornamentations with which the framework and diflP^ent j A, Fa anz contributes a long paper fo 

parts of the habitations were ewbelUshcd* The accom^xtoyfog j graf^^tseki on the possibiUty of estsdailshing regular ebtn- 

illnatrttioo, which reproduces one of the plates on a reduced mwnicatkm by sea between Europe and Western 

scale,, is a testimony to the ability of the Maoris as wood^ I meteorolpgleal and hydrogmphical condlrions ti« exainin^^ 

carvers, and to the high quality of the pictorial part of Mr. Los much detail aa the soinewhai «mty ebseneitlops 

HasnUton's work. The carvings here ihown are ornatp^S; admU; ;and the general result seem to 

for doorways, the three upper ones being in the South AuokVihi ' diffieidtiea in the way of regular 

Museum, and the lower one in Mr. liamilton's own collecl^. although sufticlemly great : to make it IT 
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iroiti a commercial point of view, to try to overcortie 

them* 

Tttn finrt part of a new volume of the Mtmorie deUa SocUth 
ItaiiAmy recently Isnued, contains, besides other shorter 
papers, the results of an exhaustive research into the records of 
earthquakes in Italy during the period j8oo to 187a, by Signor 
M, Baratta, The author does not pretend to completeness, but 
his list is, as he says, a great advance on anything hitherto avail* 
able. The arrangement is chronological, and under each date 
are given the places where the disturbance was recorded, the 
hour, the nature, direction, and intensity of the shock when 
possible, and Anally the source of information. 

The MttheiiHn^en dn k.k^ Geographiscken Gtselischa/t of 
Vienna contain a note announcing satisfactory progress in the 
work of organising a meteorological service in the parts of the 
Balkan peninsula under Austrian rule. Discussion of the 
observations already made throws considerable light on the 
obscure transitional phases of climate occurring between the 
Mediterranean and continental regions- 

Wb have received the third volume—that for 1894—of the 
Bihliotheia Geographicaj edited by Dr. Otto Baschin. The 
work has been carried out with the same completeness and 
accuracy as formerly. The only new feature is an extensiom of 
the number of Slavonic languages included. The experiment of 
giving titles of papers in Russian and Czech, with German 
translations appended, was tried for the first time last year, and 
has been so far successful that Polish and Croatian literature is 
now added. 

The Director of the Botanic Gaidens at Buitenzorg, Java, 
has issued in English a Hand*guide to the Gardens, in a neat 
square size, accompanied by a plan. 

We have received from the Gebrllder Bornuaeger of Berlin a 
daintily produced^catalogue of their natural history publications, 
especially in botany and geology. The firm has now been in 
existence over a century. 

In the Transacti&Pts of i/to Academy of Sdenco of 5V, Linds^ 
Prof. W, Trelease describes a remarkable instance of ** phyto- 
beaoar,” two balls from 3 to 4 inches in diameter, taken from 
the stomach of a bull, and composed entirely of the barbed hairs 
with which the cushions of species of Plaiopuntia are covered. 

Wb learn from the Botanical GastoHe that the Secretary of 
Agriculture for the United States has included in his estimate 
of the expenditure for the coming year an Hem of 20,000 doU., I 
to be set aside from the seed fund, for the introduction into the I 
States of valuable economic plants. If sanctioned by Congress, ! 
Mr. D. G. Fairchild will be put in charge of the work. His 
exteiudve travels and his reputation os a botanist peculiarly fit 
him for the work. 

The BotmicoU GautU states that the Biological Survey of 
the State of Alabama is being pushed and extended as rapully 
as limited means wiU p«miL Over 20,000 specimens have been 
added to the herbarium poUectlon daring the present year, in* 
cludiag dne series of lichens, mosses, and liver-worts. Mach 
of the maecess pf the work is due to ^ activity and devotion 
of Piro^ F, S, Earie and Mn Carl F* Bakery of the Alabama 
Iniritute, and of other botanists of the Survey. 

Tstiihr]i^eher«ptatt^ the genus are Just now | 

aSthntion of ayitemario bouniats. In the Joumai 
of tim Society for December 1897 « an 

eiabotalie astide on thir gsossth and culture by Mr. H. J. 

Uhatratlons, to which are 
Mr. F. M. 
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Bailey describes the four Australian species in the Quoenslotnd 
A}^rktilittral Journal^ vol. i. part 5, giving figures of two of 
them. 

The first number of the new volume (vol. ix.) of the Journal 
cf Conc/k/ogy contains articles and notes of interest to con- 
chblogists. The size of the page has been enlarged, and an 
index is given of the volume just completed. Among the 
contents is the presidential address delivered by Prof. S. J, 
iiickson, F.R.S., on “Torsion in Mollusca.** Mr. Lionel E. 
Adams records observations which distinctly show that the slug 
Umax maximus hios a sense of smell. 

The eighth part of Mr. Os win A. J. Lee’s attractive work, 
“Among British Birds in their Nesting Haunts,has just been 
published by Mr. David Douglas, Edinburgh. The nests 
illustrated upon the ten fine plates are those of the song thrush, 
great crested grebe, great skua, tawny owl, bearded tit, common 
curlew, and siskin. This part appears to conclude the second 
volume of Mr. Lee's work. 

A GOOD general view of physical and chemical science, de¬ 
signed mainly for medical students, is given in the ** Physik- 
alisch-cheniische Propaedeutik “of Prof. Dr. H. Oriest^h. 
(I^ipoig I Engelmann.) The book is being published In parts, 
and second part of the second half has just appeared. A 
knowledge of the ptinciples of physics and chemistry ia essential 
to the student of modern medicine, and Dr. Griesbach has set 
himself to show how physical methods bear upon medical 
science. Another part of the work remains to be published, 
and when it appears, we shall review the book in its completed 
form. 

The simplest member of the group of the ketoses, of which 
ordina^^ la^valose or fruit sugar is the best known repre¬ 
sentative, is dihydroxyacetonc, CH,,(OH).CO.CH,(OH), which 
has Jong eluded the attempts of chemists to isolate it in the 
pure state, although mixtures in which it is undoubtedly present 
have been obtained by several investigators by the oxidation of 
glycerine. Oscar Piloty has now succeeded in preparing this 
interesting compound in the pure condition, and describes its pro¬ 
pertied in the current number of the Berichte. The starting point 
for its |>rcparntion is the oxime, CH,(OH).C : NOH.CHglOH), 
which can easily be obtained from the product of the action of 
formaidehyde on nitromethane, both substances of very simple 
constitution- When this oxime is treated with bromine, nitrous 
oxide i» evolved and dlhydroxyacetone produced. It crystallises 
well, and has a sweet and cooling Uste. In other respects it 
also shows the well-known characteristics of the sugars, reducing 
Fehlii)g*s solution almost as powerfully as grape sugar, and 
yielding an osaaont with phenylhydrazinc. On reduction it is 
convmud into glycerine, a new synthesis of this important 
compound being thus ejected. The production of dihydroxy- 
acetoiitf ^m formaldehyde is of great interest in view of the 
important function which the latter is supposed by many to 
perform in the natural production of sugars in the vegetable 
organism. 

The additions to the Zoological Society's Gardens during the 
past ^eek include a Macaque Monkey {Mdcacus cynomolgus) 
fromln^fa, presented by Mr, R. S. Gleave; two Aard Wolves 
tPratdUi irisiatus, young) from South Africa, presented by 
Captain Baker; a Greater Sulphur-crested Cockatoo {CacaHta 
jiulorlid} horn Australia, presented by Lady Pilklngton; a 
Black^iB^ed Piping Crow {Gymnorhina tihdien) from Aus¬ 
tralia, prewnted by Mr. T. G. F. Wlnscr; two Herring Gulls 
nr/gyniatHS)^ British, presented by the Rev. F. Hopkins; 
a Japl^l»i^ Ape {Macacus speciasm) japan, two Oanga 
Cockato^ {CcAhcephalon ^aleafUm)' from Australia, a Red¬ 
tailed Ba^rd {Butoo boroalis) from Jamuca, deposited. 
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OUR ASTRONOMICAL COLUMN. 

A New SPRCTROSConc BmARY.—In the Harvard College 
Obiwrvatory Ci'rfw/rtr (No, 2i) Prof, E. C. Pickering; announces 
that, from an examination of the Draper Memorial photographs, 
Mrs, Fleming has found that the star A. G. C. 20263, ^ Lupi* 
is a spectroRcopic binary. The period has not yet been deter^ 
mined, but photographs are being taken for this purpose. 

^ Measures of the spectroscopic binaries ft} Scorpii and A. G. C. 
10534 shotv that the relative velocities of the components are 
approximately 290 and 380 miles respectively. The vehicUies 
are therefore much greater than in the case of f Ursic Majoris 
and ,0 AurigJe. The separation of some of the lines amounts to 
as much as nine tenth-metres. 

WiNi>iecKK’s Periodic Comet.—A short time ago (Nature, 
December 23, 1897) we gave Hillebrand’s search ephemeris for 
this comet, and subsequently (January 6, 1898) announced its 
discovery by Perrine at the Lick Observatory, with a slightly 
different posiiion from that calculated. 

A supplementary note in the Astronomical Journal (No. 423I 
gives tlic corrections to be made to Hillebrand’s ephemeris as 

Aa = 4* 2m. 8a., A8 = 9'’3. 

Applying these values, we have the following approximately 
corrected ephemeris. 

Berlin M.T- v. 1 . ^ 

n. tn. 9. n . 

1898, Jan. 18'5 ... i6 22 8 ... - 7 51*4 

„ 22*5 ... 16 39 7 - 8 46*3 

» 26*5 ... i6 54 44 • - - 9 39’6 

„ 305 ... 17 14 57 ... -^10 30*6 


Level of Sum-spots, —Much has been said on both sides 
of the <piestion as to whether sun-spots are concave or convex ; 
and although the Wilsonian doctrine is generally accepted, there 
are at the same time many difficulties which tell against it. 

At first sight it would seem that notches, seen and photo¬ 
graphed when a spot is on the limb, go to supjport the theory j but 
on ihe contrary, as Father Sidgreaves pointed out {Momhty 
JVotzeest vol. Iv. p. 285, 1895), they are dtfficuU to accountib^y 
it. Again, a more serious objection than this is that noth 
Langley and Frost have found that the ratio of umbral radktiou 
to that of the neighbouring photosphere undoubtedly increwiis 
with the distance from the centre of the sun’s disc; from this 
result it would seem that the umbral region whose radiation was 
measured was above the level of the photosphere, and coitse- 
qucntly subjected to less absorption. 

In the Astrophysteal Journal (vol. vi. p. 366), Prof. George 
E. Hale considers the conclusions which seem to be at variance 
with tlte idea that spots are depressions, and suggests that spots 
may be hollows in comparatively small areas of the photosphere 
which raised above the ordinary level; for most admit that 
the pemimbra is at a higher level than the umbra, and it canfiOC 
be doubted that penumbral filaments overlie the umbra, and 
frrauently unite to form bridges extendii^ completely acros^ j^. 

Thus theory, far as he has examined it, seems to reconcile the 
conflicting testimony offered by the eHpporters of the two viesy*. 
Notches at the sun's limb are accounted for by assuming that the 
side of the spot nearest us is somewhat lower than the opposite 
penumbra, and the darkening of the limb might thus be pro<hiced 
ny the smaller radiations of the penumbra. Also, to account 
for the results obmined by Langley and Frost, it is only neccniiry 
to assume that the remon of the umbra is slightly raised otioVe 
the general level of the photosphere. 

A Variable Bright Hvdrog.kn Line.—F rom n cor^ari- 
son of the Draper Memorial photographs of the star A. G. C* 
9181, taken on different dates, Miss A. J. Cannon has found 
that the bright hydrogen line is variable (Harvard College 
Observatory Circular, No. 21). On October 5, 1892, it was in¬ 
visible. On November 28, 1894, it was about half as bright as 
the corresponding line in A. G. C. 9198, u Cams Majoris. On 
April 27and3o, 1895, the line in A. Q. C. 91S1 waadistinctly ihe 
brighter of the two, while in January 1897 it was again invisible. 
From a large number of photographs of this object 
recently it appears that this line, which was bright in OctplHKr 
1897, is now, December 27, invisible. 

Astronomical Constants.—I t will be remembered tlikt 
Dr. Fr. Porr<v letter to Nature (December 9, i^y) 

on '* Astwhomical Constants and the Paris Conference,'' 


what depreciated the adoption of some of the constants 
(especially that of precesslonal motion), believing '*that a 
general renovation m fundamental astronomy must precede a 
new and authoritative definition of the numbers that the twentieth 
century must accept as the more probable values.'^ Ih the 
Astronomical Journal (No* 423) Prof. Lewis Boss gives his re¬ 
joinder to Prof. Netveomb's remarks on his first paper, which 
criticised the adoption of the constant of precessional motion, 
and regrets that others have not replied before him. The 
additional note to Dr. Forro's letter referred to above, although 
very concise, formed to some extent a reply to Prof. Newcomb ; 
but Prof. Boss's second paper goes into the matter in minuter 
detail. In conclusion, nc thinks that the present time seems 
singularly inopportune for the adoption of a new evaluation of 
the precessional motion, and suggests that a new and ingoing 
investigation of the motion of the equinox should be made ; 
for although the investigation made by Newcomb a ouarter of 
. a century ago was exhaustive for its time, new evidence has 
Since accumulated Which has not been brought to l>ear u[>on 
the problem ; and we may confidently look for still more 
valuable observations from several observatories within the next 
ten years. 

LoNi'.iTUDE OF Madras.— We have recently received the 
“ Report on the Determination of the Longitude of Madras," 
by the officers of the Indian Survey. The difference of longi¬ 
tude actually determined on this survey was that between 
Greenwich and Karachi, the latter place being at the end of 
the submarine cable of the “ Persian Gulf Telegraphs." It was 
only necessary to commence at Karachi, for the whole area of 
India has been covered with a network of longitude arcs, and 
by their means the difference of longitude between Madras and 
I^rachi had been accurately determined beforehand. 

The distance from Karachi to Greenwich, extending over 
5197 miles of wire, was divided up into four main arcs, viz. ;— 
Karachi—Bushire, Teheran—Bushire, Teheran—Potsdam, Pots¬ 
dam—Greenwich, the clock comparisons ijeing made by signalling 
over the telegraph wire connecting these places. The final 
result of these observations gives the longitude of Madras as 
5h 20m. 59».’iij, with a probable error of ±os.‘0227. 

It now rests with the Government of India to decide whether 
this value should be adopted or not, fur a change in the longi¬ 
tude of Madras affects nov only British India, but the Malay 
Peninsula, Tonquin, China, the Dutch Indies, and Australia. 
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THE ELECTRO-CHBMICAL INDUSTRIES} 

'^Wp months hence there should be celebrated in Como the 
centenary of Volta's famous discovery, to which we owe 
the rUe of electro-chemistry. Electrical phenomena had been 
studied long before Volta’s time ; but if we except the action of 
the electric spark employed by Cavendish to induce the com- 
binaUrm of affinitive gases, no electro-chemical effects had been 
observed. Tfie analytical power of the voltaic pile was first 
actually demonstrated by Davy, who made memorable the year 
l8p6 by the electrolytic extraction of potassium from potash. 
To Faraday, who succeeded Davy, wc owe the discovery of the 
law of electrolytic conduction and the enunciation of the 
principles of the dynamo, As early os 184a magneto*electric 
current generators were employed in the Elkington factories at 
Birrhingnam, for electro-plating purposes; and comparatively 
within recent years the principle of electrotyping W been 
applied also to copper refining. It is estimated that one-third 
of all the refined copper required is now produced iriectro- 
lytically. Meial produced in this way is purer and has a hmhet 
conductivity than that produced by the older ntethod, which 
leaves an admixture of arsenic. The power required is relatively 
small, and the current density may vary within vcrvcouridetable 
limits without detriment to the product and with the gain of 
great rapidity of deposition, The conditions requlreii are to 
adapt the strength of the solution to the strength of the current^ 
and when the current density is high to effect a rapid ciroulation 
of the electrolyte. Mr. Swan referred Ida method deVtaed by 
himself for producing pure copper wire directly by dectrofytic 
action, so avoiding the slight loss of conductivity to .fiiRion 
and drawing. The process, however, was /ouad to ho 
costly for commercial use. 

i Alksirsot ef the preski«nda1 addrSM d«liv«rttd by Mo J; fiwoii; 
the Ia£ljudpu vf Bi«?triDal Bngitw«rsTVaSwy sZ 
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TKe electrolytic extraction of metals from tiieir ores is now 
employ^ on a Urge jtcalc, in the case of gol<;l. where it can be 
pimtably applied to the treatment of tailings and waste sludges ; 
of zinc, esMcially by the recent Hoepfner method of working 
from the chloride ; of aluminium, and of sodium. Aluminium 
made its first appearance as ii commercial product at the Paris 
Exhibition of lS55> Its price at the time was not far ofr that of 
silver. The cost is now equivalent to that of copper, whilst the 
production has mounted to 2000 tons per annum, and is rapidly 
increasing. Prof. Richards, well known aa the author of the 
most complete treatise on aluminium, predicts that it is bound 
to rank next to iron in its production and usefulness to man' 
kind. The principal methods of extraction at the present time 
are Plall’s process, consisting of an electrolytic bath of pot¬ 
assium fluoride, in which alumina produced from bauxite 
IS continuously dissolved; and Hcroult^s process, in which the 
solvent consists of cryolite, the double fluoride of aluminium 
and sodium. 

The manufacture of alkali has already undergone many 
changes the pa.st twenty-five years, one of which is the super- 
session of the 1.A! HI me process by the ammonia-soda process of 
Hemming and Solvay. The electrolytic 
treatment.of brine for the production of 
soda and chlorine now threatens to 
ilisplace all the older chemical processes, 
csf^ially since the introduction of the 
successful rocking apj>araius of Castner 
and Kellner, in which an end-to-end 
flow of mercury thn;>ugh three compart¬ 
ments prevents the mixing of the elec¬ 
trolyte, and eflocts I he seimration of the 
sodium and chlorine. A .similar industry 
is the manufacture of chlorate of potash 
by electrolysis, in a tank divided by a 
jxirous jiartition, with very thin iridio- 
piatinum anodes ami iron kathodes. 

The electrolyte is usually a solution of 
chloride of potassium maintained at a 
temperature of 45“ to 50** C. The action 
of inis cell results in the formation at 
the anode of hypochlorite, which is 
immediately decoinixjsed, with the for¬ 
mation of chloriLic and chlorate of 
potassium. In Switzerland and in 
Sweden this process is worked with 
great commercial success by the aid of 
power derived from water. 

Amongst the class of electro-chemical 
processes depending on dissociation and 
combination at extremely high temper¬ 
atures, Mr. Swan referred to the 
manufacture of phosphorus and of 
carborundum in the Acheson furnace. 

To the same cat<^ory belongs the pro¬ 
duction of calcium carbide and a 
number of analogous products obtained 
by Moissan. Calcium carbide, for the 
production of acetylene gas, U now 
being manufactured at the rate of 20,000 
tons per annum. 

The production of ozone, lyith its ^ 

secondary derivatives, vahillih and 
heliotraplne, is dependent on. ahother Variety of electrical 
action, in ^hich interipittetit or alternating currents of high 
tension are employed. By the AndreoH and other pri^ical 
processes,, ozone is now being commercially produced and 
applied to nnmerous Industries* such as the oxi^tion of oils, 
the seasoning of linoleum, and the purifleittion of brewers’ 
casks* 

Suefr 4re a few of the principal uses to which Volta’s dis¬ 
covery qj Uie gMyanic current is being applied. It remains to 
beseinhpw tHe electrMytfe and other electrical processes 
wiR suj^fentthboldier chemical processes as time goes on. Wn 
are present only on’the edge of the freM that remains 

to be exf^dred.^ Mt/Swwi^ advice to the numerous young 
eleoukdans.)iriib:an» in life, k that some of them 

shrmld inrii lM rich possibilities await 

We often hear that the profession of 
riecMo^ .Here at least k a 

woridflu^s^riB^ 

‘ ■:''»iOv::l473,'VpL. 37 ] 


r//£ BRIGHrON MUNICIPAL SCHOOL OF 
SCIENCE AND TECHNOLOGY. 

'T'llK accompanying illustration shows the external features 
of the new School of Science and Technology opened at 
Brighton by the Duchess of Fife a few days ago. The 
V)uilding was designed by Mr. F. }. C. May, the Borough 
Engineer and Surveyor. ^ „ 

On the ground floor is a large vestibule with mosaic 
flooring, from which a wide marble staircase leads to the top of 
the building. A second staircase gives access to the three floors. 
On each of the floors there is a corridor extending from tjie 
front to the back of the Imilding, for a depth of 162 feet, aind 
from these corridors the workshops, class-rooms, lecluie 
theatres, and laboratories open out on each side, with a master’s 
private room for each department. In the basement are situated 
the boilers and engines for the electric lighting of the building, 
and for the supply of hot water and steam for the laboratories; 
here also is a smithy with forges, electrical workshop, carpenter¬ 
ing, plumbing, and brickwork and masonry shops, and a dynamo 
room. 













On the ground floor leading from the vestibule are rooms 
for the Ihrincipal, Secretary, Committee, and office ; on either 
side of tbe corridor are an engineering drawing hall, an engineer¬ 
ing wor^pp, engineering laboratoiy, metallurgical mrnace 
room, t3^p4mphy Aop, and various class-rooms. The workshop 
U fitted k Tsngye’s gas engine, lathes, planing, slotting and 
dialling ibifehines, &c. 

The fttti floor is devoted nuunty to chemistry and physics. 
The lep^lk theatres in both departments are fine halls, ca|>able 
of seatit^ and lao respectively. The chemical laboratory is 
fitted fey^W-eight students working at one time, and is fully 
equipped. Berides class and preparation 'rooms for each de- 
pattmoi^v^ accommodation on this floor comprises, among 
others,'rddnia fer photometry, and adimnced physics, chemiciu 
resear^ baknoe room* and photographic dark room. 

The setipiHl itoor contains a lecture theatre and laboratory for 
the nati|ml :iiidetices, and lecture and class rooms for dressmaking 
and cookery. 
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The clay school is a technical college, and providcH extended 
courses in mechanical and electrical enmneering, chemistry^ 
natural sciences, and for the Arts and Science degrees of 
London University. The evening school provides courses in all 
science subjects, with practical trade classes in building, engineer- 
printing and chemical trades; languages, commercial 
subjects, and women’s work. The staff of the school is com¬ 
posed as follows:—Principal, C. H. Dr^r, B.A., U.Sc. ; 
chemistry, M. C. Clutter buck, B.Sc., Ph.D.; natural science, 
H. Edmonds, B.Sc. ; enmneering, G. Armstrong, M.Sc. The 
total cost of buildings and equipment will be about 25,000/. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambriimie.—M r. W. Ridgeway has been re-elected Disney 
Professor of Arcbteology. 

Mr. V'ulc Oldham, University Lecturer in Geography, lec¬ 
tures this term on the Geography of Central Europe, and on 
Physical Geography, on Mondays and Thursdays respectively. 
He is also giving an extension course in the town on the Great 
Explorers, which is largely attended. 

Sir Ernest Clarke, .dllbey Lecturer, gives his secemd aeries of 
lectures on Agricultural History and ^onomics on Thursdays 
during February, at noon, in St. John’s College. 

Mr. Osbert Salvin, F.R.S., and Mr. Ainger, Master of the 
Temple, have been elected to Honorary Fellowships at Trinity 
Hall. 


Mr.'John D. Rockekelirr has just given the Chicago 
University 200,000 dols.. this being in addition to many pre¬ 
vious gifts. 

The following are among recent appointments s-^Dr. Julius 
latvinffy to be professor of botanyat KJausenburg; Dr. Alex¬ 
ander SlAgdcsy-Diclz to be assistant professor of botany at 
Buda(>est; and Prof. Dr. Zacharias to be director of the 
Botanic Garden at Hamburg. 

The Finance Committee of the Corporation have recently 
reported on the application of the Council of the City and Guilds 
of London Institute for a renewal of the grant from the Cor¬ 
poration to the funds of the institute. They state from inquiry 
that the work of the institute has been successfully and 
ecunomically managed, and the results achieved are fully com¬ 
mensurate with the expenditure involved. The Corporation 
have, in consequence of this report, voted 400/. in re.specr of 
last year towards the funds of the institute, to be devoted to the 
Finwury Technical College. 

A COPY of the Calendar of the University College of Sheffield 
has been received. It will be remembered that the present 
College was conslituted by Royal pharter last May, and tiyas 
fornned 1^ the amalgamation of three, pre-existing institutions-- 
the Firth College, the ShefBeld Technical School, and the 
Sheffield School of Medicine. These instiiutions had previously 
worked hand in hand, although under Independent goventihg 
^bjddiea. By the charter they were meinged into one corporation 
with a single Court of Governors. The new Calendar tituma 
that the Colle^ is doing valuable work by providing the people 
of Sheffield and the district with the means of higher scientmc 
and literary education by University methods of teaching. 

At a meeting of Convocation of the University of London oh 
Monday, the report of the special committee aj^pointed to con¬ 
sider the Commission Bill was adopted. Afler a discua^^ion the 
following resolution, recommended by the special committ^ 
and moved by Dr. J. B. .Benson, was carried, an amendment ttJ 
it being rejected by seventy-six votes to forty-two : ** I'hat tlijb 
House accepts the scheme embodied in the London Uni verity 
Commission Bill, 1897*'' The special feature of the resolutfpo 
adopted rests upon the fact that it was supported by one of the ; 
secoohs that had always hitherto opposca the Cowper sch^e. 
The opponents belong to two classes : the no change—th^ Is, 1 
twp Universities section, v^ho are still irreconcileable) and 
the lection which favoured procedure by charter, and not by 
Btafutoiy commission. It was this sectitm that was main^'^- 
spcmsibfe for the compromise embodied in the fiUl of last 
a cdihpromise which has been accepted by all the bodies ddn- : 
c^neo, and which Convocation has now approved. 
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The annual general meeiingof the Incorporated Association 
,pr Head Masters was held on Thursday last, Resolutions were 
passed referring to the new regulations of the matciculatian 
examination of the University of London, the dates of Kholat- 
shtp examinations at Oxford and Cambridge, and the training of 
teachers. At the second day’s meeting of the Association, this 
year’s president, the Rev. A. R. Vardy, Head Master of King 
Edward’s School, Birmingham, delivered an address in whion 
he referred to some of the more important educational work 
accomplished by the Association during the past year. The 
Rev. R. D. Swallow, in moving " Thm this Association ap¬ 
proves the steps taken by its representatives at the Delimitation 
Conference held at the Education Department, and hereby 
adopts the joint memorandum as agreed to at the conference/’ 
remarked that the conference, though uuder the chairmanship 
of Sir G. Kekewich, was unofficial. It was understood by all 
that State aid would be needed by secondary schools if they 
were to take their proper place. The great aim recognised in 
the memorandum was that the object of secondary schools was 
to form character in its fullest sense. As to application of prin¬ 
ciples, the masters of higher grade schools hod acknowledged 
that there must be diffierenciation. The higher grade schciols 
accepted a place as definitely higher primary schools. These 
schools had also accepted the assignment of scholarships to 
primaiy and secondar)' schools, and claimed no exclusive use of 

C ublic funds. The Association also accepted the position that, 
eing primary, these higher grade schools should also be free. 
There was also a common agreement as to a central authority. 
After some discussion, the resolution was adopted. A resolution 
WAS also carried to the effect that Parliamentary assistance was 
needed both for the cost of annual maintenance and the pro¬ 
vision and equipment of adequate buildings for secondary 
education. 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, December 16, 1897.—On the Thermal 
Conductivities of Single and Mixed Solids and Liquids, and their 
Variation with Temperature.” hy Dr. Charles H. Lees, As¬ 
sistant Lecturer in Physics in the Owens College. 

These experiments were undertaken with a view to deter¬ 
mining the effect of temperature on thermal conductivities, and 
the rehuion between the conductivity of a mixture and the con- 
duotivities of its constituents. Al>out thirty solids, liquids, sub¬ 
stances near their melting points, and mixtures of liquids, were 
tasted between temperatures of 15® and 50'’C., and the following 
' statements embody the results 

(t) Solids not very good conductors of heal in general de¬ 
crease in conductivity with increase of temperature in the neigh¬ 
bourhood of 40* C. Glass is an exception to this rule. 

Liquids follow the same law in the neighbourhood of 

(3) The conductivity of a substance docs not invariably 
change abruptly at the melting point. 

(4) The thermal comUtctivity of a mixture lies between the 
conductivities of its constituents, but is not a linear function of 
lu composhion. 

<5) Mixtures of liquids decrease in conductivity with ineixase 
of temperature in the neighbourhood of 30* C., at about the 
same rate as their constituents. 

, '”<i)n the Biology of kirsutnmt F|.'* By H- Marshall 

Ward, Sc.D.* F.R.S., Professor of Botany in the Univeriity bf 

Cambridge. 

The authbr has cultivated the mycelium of this fungus ob- 
tSdned hom spoves, on steriUied wood, and after sevcMl months 
the cultures develoijed yellow bosses which proved to be the 
hymeoophorca beariag the basidia. iGiis &ngns has not 
Wtherto been made to produce spores In cultures^ and Bsisi-' 
diomi^etes generally have rarely been tnade tb d6 so* Ine 
actions of the mycelium on the wood pf 
QMrcm, amid i^ilrsr are also examined, and this Jei ^ jsf as 
known, the time this has been doitf with odltur^ : 

fNaihematierd Safety, JaDtiaiw r3;^iof. EUh^ . 

Freaident, in the efildr.-^the Brei^dent ihfbmod 4 lie Meirteiii 
of the recent dfkiease of Signor Btlombi;e 
the Boeiety; ga^ a sketoh of some wf hts vvW 

upon the loss occasioned by his tbath to the 
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wolrld. He then read a letter drawing attention to what was j MM. 3 riU 6 and Girard. I'he Fourneyron Prize, on the 
proposed to be done in founding a **Sylvester-Menioriatmedal, | theory of the motion of bicycles, was not awarded. In 
U) be awarded triennially hy the Royal Society.—Mr. Love, Astronomy, the l^lande Prize to M. Perrine for his dia- 
F.R.Sm contmunicated a paper, by Mr. B. Hopkinson, on dia- coveries of comets; the Damoiseau Prize to M. Hermann 
continuous fluid motion j ana Mr. S. H. Burbury, F.R.S., gave Struve; and the Valz Prize to M. Louis Fabry. In 
a sketch of his paper on the general theory of stationary motion Physics, the La Gaze Prize to M. Ph. Lenard for his re¬ 
in a system of molecules.—The following papers were briefly j searches on the kathode ray. In Statistics, a Montyon Prize is 
communicated from the chair :—Note on a proi>erly of Pfaffians, divided between M. Gustave Bienaym^ and MM. Vincent and 
Mr. H. F. Baker; on the intersections of two comes of a given ! Burot; a very honourable mention beine accorded to M. 
type, and on the intersections of two cubics, Mr. H. M. Taylor; j Lepage and an honourable mention to M. Baudran* In 
on the continuous group defined by any given group of finite i Chemistry, the La Gaze Prize to M. Sabatier for his researches 
order, Prof. W. Burnside, F.R.S. ; on those transformations of i on the sulphides of the alkalis and alkaline earths, of boron 
coordinates which lead to new solutions of Laplace’s equation, j and of silicon' on the thermochemistry of the hydrated metallic 
Prof. Forsyth, F.R.S.—Mr. G. B. Mathews, F.R-S., exhibited ! chlorides, on metaphosphoric and nitrosodiauipbonic acids,"and 
copies of a figure connected with Prof. F*. Morley's paper (on j on the action of the o)ddes of nitrogen upon metals; the 
the Poncelet polygons of a Lima9on, November 11, 1597). ' jeeker prize to M. Haller for his researches in organic 

"chemistry, especially on the derivatives of camphor. In 
Edinburgh. Mineralogy and Geology, the Grand Prize for the Physical 

Royal Society, December 30, 1897-—The lion. Lord Sciences to M. Joseph Vallot for his researches on the meteor• 
McLaren in the chair.—Dr, C. G. Knott read an obituary ology and geology of the High Alps and Pyrenees ; the Bordin 
notice of the Rev, John Wilson,—Dr. Noel Paton communicated Prize to M. G. Pruvot for his works on the depth and fauna 
the result of a series of investigations on the life-history of salmon of the Gulf of Lyons, and the Delesse Prize to M. CEhlert for 
in fresh water. The work was carried on in the Research his paleontological work. In Botany, the Desmazieres Prize to 
Laboratop^ of the Royal College of Surgeons, Edinburgh, for ; .M. Jacob Eriksson for his researche.s on the mode of life and 
the Scottish Fishery Board, and the results will be embodied in j propagation of the numerous forms of blight which attack 
a report to that Society. The following are the names of those | culiivated graminaceous plants; the Montagne Prize to M. 
resi>onsible for the mfFerent parts of the investigation : Drs. | Bourquelot for his work on the physiology of fungi, and the 
F. D. Boyd, J. C. Dunlop, A, L. Gillespie, E. D. W. Greig, j Thore Prize Ixjlween M. Louis Bordas and M. Sappin-Trouffy. 
(r. L. Cutlana, Mr. S. C. Mahalanobis, Miss M. J, Newbigin, i In Anatomy and Zoolc^y, the Savignyiyid the Da Gama Machado 
and Dr. Noel Paton. The objects of inquiry were ; To deler- i Prizes are not awarded, but honourable mention is accorded to 
mine whether salmon feed in fresh water; to investigate the j the work of Mdme. la Comtesse dc Linden. In Medicine and 
factors causing the migrations of the salmon from sea to river, Surgery, Montyon Prizes are awarded to M. Gaucher for his 
and river to sea ; to study the cause of the migrations, and to memoirs on the pathogeny of nephritis and on the diseases of 
investigate the chemical changes of the salmon in fresh water, the skin; to M- Zambaco for his work on leprosy in Con- 
\Vith regard to the first question—Do salmon feed in fresh water? sianlinople ; to MM. R^my and Contremoulins for their Atlas 
—it is shown that, in fish which have been in fresh water, of Radiophotography ; and to MM. Marie and Kil>out for their 
changes occur in the mucous membrane of the alimentary canal, radiographic work. Mentions are accorded to M. Fabre- 
the cells undpgoing degeneration, and tlesquamation. The I)(»mergue, .MM. Bose and Vedel, and a third mention to 
digestive activity is feeble ; there is a greater number of micro- 1 M. Lapique; the Barbicr Prize is given to M. de Rochebrune 
organisms found in the stomach and intestines, and the pro- for his treatise on African toxicology, and a mention to M. 
portion of putrefactive organisms is greater. Tins last may be Lucet for his memoire on Asfif.ri'illus fm?t.igatus in domestic 
accounted /or by the absence of acid connected with the low animals and in incubating eggs; the Brcanl Prize to MM. Burot 
digestive power. As to the sectmd and third points of inquiry— and Legrand f(ir ilieir works on marine epidemics and on mor- 
the cause and course of migration—the changes in the weight | laliiy in the Colonial army; the Godard Prize to MM, Beau- 
and condition of salmon, from the estuaries and upper reaches, | regard and Boulari for iheir researches on the genito-urinary 
have been studied during the season. There is evidence that I organs of the Cetacea; the Parkin Prize to Dr. Augustus 
migration is not caused by the nistix generations but by the Waller for his studies relating to the action of carbonic 
state of nutrition. ‘The chemical changes which take place in acid and other gases upon the negative variation of excited 
salmon are interesting. There is a disappearance of solids from nerves; the Bellion Prize between M. Auguste Pettit for his 
the mu^les, which is far more than sufficient to yield the solids researches on the suprarenal capsules, and M. Pfcron for his 
required by the crowing ovaries and testes, and the disappear- anatomical and experimental researches on the tuberculosis of 
ance pf fet from the muscles is more than suflficient to yield the the pleura ; the Mege Prize lo M. Ph. Tissi^ ; the Lallcmand 

fat of the ovaries. The muscles do not undergo fatty degenera- prize between M, Henri Meunicr for his study of the part 

tion, but fkt is stored between the fibres and in the fibres, and played by the nervous system in infection of the pulmonary 
afterwards discharged or used up. The fats arc the most im- api)afatus and M. Gustave Durante for his work on secondary 
porunt source of the energy of muscular work. The ** curd ” is degenerations of the nervous system. Honourable mentions are 
due to an excess of soluble protcids, which diminish in the .Ticcorded to M. Voiain, MM. Onuf and Collins, and to M. A. 
muscles as the season advances. The proteid lost from the Mercier. The Baron Lair^y Prize is awarded to M. AufTret 
muscle is far more than sufficient to yield the jiroteidof the ovary for hia monographs on the help to be given to the w ounded 
and tesris. The phosphorus stored in the muscles Is just suffi- and shlpwxeckcd in maritime war. In PhysioloCT, the Montyon 
cient to yield the phosphorus of the growing ovary, but the iron Prize for experimental physiology is given lo M, Delzenne ^ 
stored ip the muscle is not sufficient to yield the iron of the his wprl^ pn the ct>agulation of the blood, the La Gaze Prize 
ovaries. Changjn in the food value of the. fish, and the nature to M.yRbQtgen for the discovery of a new and powerful instru- 
of the pigments in the flesh and ovary are also subjects of inves’ ment of physiological and therapeutical research ; the Puurat 
tigation^^A note on the passage of water and other substances prize tp M. Kaufmann ; the Martin Damourette Prize M, L. 

throughindia-rub^r films, by Dt. R. A. Lundie, was communi- GuinA/d fi^r his memoirs on the physiological effects of some of 

cated oy Prof, Toit. ' theo^umnlkaloids, and on Uic causes of certain accidents in anaes- 

Pams. thesis^ and the Philipeaux Prize to MM. Courtade and Guyon. 

AtttdemF of Selencoa, January to.—M- A, Chatin In Phy^eal Geography, the Gay Prize is accorded to M. 
ddivered the presidential address, in which, After some remarks GluirR^..Flahault lor his memoir on the study of the French 
on botanical cSassification, he gave brief accounts of the work of Med^lrritfiean region from the point of view of the geccraphical 
membeid and toodates lost by death dttrihg the past year, MM, distrihdt^bn of plants. Of the General Prizes, the Montyon 
l^'AblkiAA, eWueSux, and Schfltaehbezger, The prizes for Prue (unheAlthy trades) is not awarded this year, but mentions 
the year .ijw were aarard^ as foUowiFrancceur prize, for ere ruleomd to MM. Masure, Arnaud, and Mwtoi. The 
Geo 4 |^ri^, ^tO G. Robin t the Pbncelet Prise, to M. K. Cuvler'frite Is given to Prof. Marsh for his ^logical work m 
liaumk w'hw mat^ennuici and medianics* In the Urikhd Btates ; the Triftnont Prize tn M. Frimont; the 

^ thousand francs, Gegdev l^e to M. Paul Serret | the Petit D'Ormoy Prizes to 
bais^eeh. ttocahV?, and; Cwkon; the IHsSera^ (MaihematicalSfeiences); and M. Gosselot 

Bitiache ; (Nat^P^^swl*®/J the Tchiatebeff Prise to M- Obrutsc^w; 
tod! of the mmey Prfac to the yiWdh IlAhrt to M. Andrd Blondel; the Cahonrs 
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Pme between MM. l^ieau, VIebert, ThsmIIv, and Thomas ; 
the Saintour Pri/,e to M. G. Andr^ ; the Prize founded by 
Mdme. La Marquise De Laplace to M. Crussard, and the Prize 
founded by M. Frli)£ Rivot to MNL Crussard, Gourgucchop^ 
Bertrand, and Brptteaii. 

New South Wales. 

Royal Society, November 3, 1897. —The President, Henry 
Deane, in the chair,—The effect of temperature on the tensile 
and compressive properties of doppcr, by Prof. Warren and Mr. 

S. H. Barraclough. This investigation was carried out on some 
fifty copper test pieces. The temperature range attained was 
from 2 y K. to 535^ K., the temi^atures being measured by 
certified mercurial thermometers, The chief conclusions arrivea 
at were : (a) The relation between the ultimate tensile strength 
and the temperature may be very closely represented by the 
equation /= 32,000 - 21 where / is the tensile strength 
expressed in ]:)<iunds per square inch, and f is the temperature 
expressed in degrees F. (i) Temperature does not affect the 
elongation or contraction of area in any regular manner : and at 
any one temperature the variation in these two quantities is so 
variable for different specimens that no particular percentage 
could be included in a specification for the supply of copper, 
(r) The elastic limit in tension occurs at about 5400 ll^s. per 
square inch: this limit probably decreases rapidly with increase 
of temperature, but the differences in the behaviour of individual 
specimens are so great as to prevent the determination of the 
relationship between the two quantities, (if) The elastic limit 
in compression occurs at about 3200 lbs, per square inch : it 
decreases with increase of temperature, the relationship between 
the two being more regular than in the tensile tests, (f) The 
rate of permanent extension and compression increases rapidly 
with increase of temperature.—Aurora Australis, by H. Cf. 
Russell, C.M.G., F'.R.S. This paper contained a list of 
auroral displays in the southern hemisphere during 1897, ^ 

detailed account of one which was observed by the captain and 
-officers of the R.M on April 20, 1897, when the 

■ship was in long. 96' W, and lat. 47^“ S.—The base^ of 
Bathurst and the neighbouring districts, by W. J. Clttnie* 
Rcms. In this paper the character of the basalt occurring in the 
neighbourhood of Bathurst, on the Bald HilU, and other hills 
tn the vicinity, was described. Specimens from various hxuilities j 
have been obtained, microscopic sections cut front them, and i 
chemical analysis made. It has been found that there are some 
differences in the microscopic struclure of the rocks from hills ! 
close together, but the chemical analysis show.s them to be all 
-closely related. The silica was found to be about 47 per cent., 
but reached 50 per cent, on Mount Pleasant. The alumina, oxide 
of iron, lime, and magnesia were also determined. For com¬ 
parison with the Bathurst basalt, which no doubt originally 
flowed as a lava from some centre 0/ volcanic activity, and in 
order to trace the source from which it came, specimens were 
examined from all the places within forty miles of Bathurst, 
where basalts are liinown to occur. 
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THE HOPE DEPARTMENT AT OXFORD, 

The Hope Reports, Val. i., 1893-97. Edited by Edward 
B. Poutton, M.A., Hope Professor of Zoology 

in the University of Oxford. (Printed for private 
circula^oflk) 

1 NC£ the death of Prof. Westwood and the appoint¬ 
ment of his successor, the editor of the volume of 
Reports under consideration, the Hope Museum has 
gradually been undergoing expansion and regeneration. 
The collections are being overhauled and reclassified ; 
the types are being identified as far as possible and 
carefully labelled^ and the special British collections are 
being Rearranged; so as to preserve their hisuorical 
interest. This development of the departinent under 
the care of Prof Poulton has been noted v^ith satisfaction 
by those specialists who from time to time visit Oxford : 
and although the endowment, both for curatorship and 
equipment, is very limited, it must be conceded that the 
present Professor is doing his best to carry out the ob> 
jects for which a museum of this kind exists, viz. to 
preserve specimens in such a way as to enable them to 
be available for use by students with the confidence 
which attaches to auth^tic records of date, locality and 
captor. This, at least, the ideal which the Professor 1 
has set before himself, and it is only a matter of profound 
regret that the advanced years and declining health of I 
the late distinguished occupant of the Rev. F W. Hope’s 
foundation should have thrown upon his successor such 
an immense amount of purely mechanical labour. A 1 
good beginning has been made with the Lepidoptera | 
with the co-operation of Colonel Swinhoe, Dr. F. A. j 
Dixey, Prof. Sidgwick, and others ; but many years must I 
elapse before the other and less favoured groups are * 
reduced to anything like the same degree of order. 

The conditions attaching to such an endowment as j 
that of Mr, and Mrs. Hope have with the advancement j 
of science and the increase in the number of private col¬ 
lections undergone complete modification. Although as 
a collection of insects of all orders the museum as it 
exists is second only in rank to the National Collection, 
the means provided are barely sufficient for its main¬ 
tenance and j»ave very little for its increase. With such 
competing forces as the BHtish Museum, Mr. Walter 
Rothschild’s museum at Tring, and the wealth of many 
other priv^e collectors, it is hopeless to look for any 
substantial additions to the Oxford collections excepting 
through individual benefactors. It is very encouraging, 
therefore, to find in the two official reports of the Pro 
fessor on the work of hiS department, that many valuable 
conb^bbtions have been made by ontomologists since he 
citmt iiito office, and moreparticulariymay be msmtioned 
the nt^igeent addition to the butterflies presented by 
and Sidvin, which is characterised as 
the department during recent 
^ by a decree of 

a further deeme 
the donors 
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The foregoing remarks relate to the work accomplished 
in the development of the museum as a museum; but 
there is another side to the work of the Hope Depart¬ 
ment which must not be lost sight of, and of this side we 
are reminded by the volume of Reports. This volume is 
most appropriately prefaced by the portraits of the 
makers of the department, Mr. and Mt^. Hope and the 
late Prof. Westwood. In his prefatory remarks the 
editor says :— 

“In the present state of zoological science, it is^im- 
possible to make use of existing knowledge in the careful 
study of a large amount of material wimout adding to 
that knowledge. Research after the various kinds of 
knowledge which have been prized by mankind during 
successive ages was of old the prominent function of the 
University; and although obscured during the recent 
generations by excessive devotion to the examination 
system, may still be claimed as an academic duty and 
high privilege second to no other in importance.’* 

With this statement every science worker in this 
country will agree, and the signs of activity displayed 
in this new departure on the part of the Hope Professor 
will be cordially welcomed. The papers composing this 
volume are sixteen in number, and are reprints of pap>ers 
which have already appeared in the publications of 
various societies. For the most part these papers em- 
bodj^ •* researches ” as distinguished from purely descrip¬ 
tive systematic work, and that is why we consider the 
issue of the volume to mark a new departure. The con¬ 
tents of the various papers are already before the scien¬ 
tific public, and need only be mentioned here. Prof. 
Poulton’s contributions consist of his address to the 
Zoological Section of the British Association at Liver¬ 
pool on the age of the earth, his address on “ Theories 
of Evolution ” to the Boston Society of Natural History, 
his paper on Dr. Prichard’s anticipation of modem 
views of evolution, from Science Progress^ papers on 
the courtship of European Acridiidse, and on the sexes 
of larvae emerging from successively laid eggs of 
SmmHnthus populi from the Transactions of the Ento¬ 
mological Society of London, and a paper on the colours 
of Lepidoptcrous larvae derived from plant pigments, 
from the Proceedings of the Royal Society. Dr. F. A. 
Dixey also presents us with most encouraging signs of 
scientific activity from the department. Five papers re¬ 
lating respectively to mimicry, to the phylogeny of the 
Piei$nft^, and to the interpretation of Mr. Merrifidd’s ex- 
pertfoedfa on temperature variation in Lepidoptera are 
contributed by him. Another set of contributions are 
froii^ the pen of Mr. Garstang, who writes on the habits 
and respi#|itory mechanism of Corystes^ on the function of 
the aiiifeei^foteral dentieolations of the carapace in sand- 
burrow^ Crabs, and 011 the morphology of the Mollusca. 
Mr^G^rstaiig’s papers on Crustacea should be read by 
all ^re interested in the question of the utility of 
spe^c characters. The only paper approaching sys- 
tematjatp is by Mr. Schaus, who gives a list of Mr. 
WaQitti's American types of Uepidoptera in the museum, 
andf tc^ this lepidopterists on both sides of the Atlantic 
will be gratefol. 

It be gathered from this notice that the Hope 
Prolfo^r. has rendered a good account of his office 
aince^ifitppQmCinent. The plan of issuing such Rq>orts, 
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which has been adopted from the example set by the 
Li nacre Professor, is excellent one, and cannot but 
help to keep alive the public interest in the work of the 
department. With the lapse of time and the arra,hg^ 
ment and coordination of the collections we may 
for further contributions from Prof. Poulton himself jit 
those branches of insect bionomics with which his name 
is 90 widely connected. R. M, 


WEAPONS OF EARLY MAN IN BRITAIN. 
The Ancient Stom Implements^ Weaponsy and Ornaments 
of Great Britain, Ry Sir John Evans, K.C.B, Second., 
edition. Pp. xviii+ 747. (London: Longmans, Green, 
and Co., 1897.) 

OR some years past it has been felt by students of 
anthropology that the liniits of their science were 
being pushed so far in every direction by various 
enthusiastic workers in almost every country of the 
inhabited world, that it was high time for some com¬ 
petent hand to gather together the facts which lay 
scattered broadcast in the publications of learned 
societies and private students, so that they might be 
available for general use in a collected form. It se^ns 
that this idea also filled the mind of one, at least, of our 
veteran teachers, and the result of its existence is the j 
second edition of Sir John Evans’ famous work on the j 
“ Ancient Stone Implements, Weapons, and Ornaments { 
of Great Britain." It is now some twenty-five years i 
since the first edition of this valuable book saw the 
light, and the accuracy and plain statement of facts, 
which were its chief characteristics, secured for it at j 
once a place of high authority. In those early days of j 
the history nf British stone-lore scientific collectors df j 
facts were few, and men like the late Sir Wolla^on 
Franks, the Rev. William Greenwell, and Mr, J. Anderson 
of Edinburgh, who attempted to arrange thqir specimens 
with a proper regard to hard facts, were looked upon j 
with suspicion by a large mass of collectors and “ anti- | 
quaries” whose chief interest in antiquities lay not in j 
the objects themselves, but in the wonderful stories j 
which they could tell about them. A visit to certain | 
local museums not many scores of miles from London 
will to this day show what measure of learning was. 
possessed by those who labelled and arranged them 
about thirty years ago, and we make bold to say that 
general ignorance and specific blunders in such matters 
can only be cleared away by the publication of ghOd 
works, such as that before us, written in plain language ! 
and published at a reasonable price. 

Sir John Evans’ book is so well known that it woulil be 
a waste of the reader’s time to attempt to describe jt hei«, 
but it will not be out of place to note wherein the seeofid 
edition differs from the first. Many of the excellent ites- 
tration^ by Mr. Swain have been retained, but a number j 
of new ones have been added ; the text, which filled eixi 
hundred and tiVenty-two pages in the first edition, 
fills seven hundred and nine. The indexes, which for^d 
such a useful part of the first edition, are more ihilO 
double as lar^e, and many a reader will thank 
Hubbard, who is responsible for them, for lightening 
labours. In general form, size of type, Ac., both edttiWits 
are alike, 
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But in the quarter of a century which has passed 
since Sir John Evans Issued the first edition of his 
work, many striking discoveries of stone weapons and 
other objects have been nsade. Excavations which 
have resulted in finds" of great, value haye been ' 
carried on in many parts of England, whilst diggings in 
Egypt and elsewhere in the East have brought to light 
facts which in some cases have upset our niost cherished 
and most ancient convictions. With new^l^ts coming 
to hand continually^ Sir John Evans *}ias i^und it ' 
possible to generalise and to tnake deductidnji'such 
would, a few years ago, have been impossible; and a 
perusal of sOine:of the chapters of his book reveals the 
startling fact that the inhabitants of parts of Asia, Aft'ica, 
and Europe, situated at very remote distances from 
each dther, made their Weapons of the, same materials; 
in the same shape, and in the 9atn% w|iy^ Inde^id, it is 
very hard not to assume that either came 

from the same stock, or Imd sOfWfe communi¬ 

cation which until now has remained uhstispected. 

In addition to well-known collections such as those 
of the Revv W* Greenwell, General Pitt-Rivers, and 
certain public museums, Sir John Evans has drawn 
his fi^ts from the examination of other collections in 
this country and on the continent which, fortunately, 
he has had time amlf opportunity ^to visit; besides 
these, he has been ^mmunicatlon with scholars 
and students in many parts of the world who have 
forwarded him antiquities whf^ they have found or 
come across, and he has thus been in an e.xcellent 
position to read, mark, and note the results of his 
observations for the benefit of the readers of the second ! 
edition. For the collector pure and simple the sectioi^' 
of the book which ends on p. 639 will be more important 
than the rest, but for the general student who interests 
himself in the questions of the antiquity of man and tile 
date of his appearance upon earth, and in theories of 
river-drift and flood-deposit, the chapters which follow 
will prove the greatest attraction. In only a feyr 
small points, in obedience to the authority of new 
information, Sir John Evans has modified the views 
which he expressed in his first edition ; this fact, taken 
together with the number of discoveries made in the 
realm of British stone-lore during recent years, shows 
how carefully his work was conceived and executed. 
Our thanks are due to him for making available to each 
and all the stores of his mature learning and wide 
experience, and we can only hope that at some future 
period be may see his way to put on record aome pf 
deductions which he must have inade on tnany points, 
and the theories on difficult problems which he must 
have formed. Coming from him they would have a 
special value. 

CUM A TOLOG Y OF TBS OLOBM, r . = 
Htmdhwik der Kiimaiologie, Von Julius Hanti. Sedkid 
edition. 3 vols. Pp. 1360. (Stuttgart: Engothorii, 

HIS work, which befongs to dm eeiiM 
. gimphiseber 
wifi he welcomed hy eu ^ 

edition of M under the whe 
in iS83."Tlnn it has been entirely iww^ 
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iip^rs Icttm that while the original single volume 

contained 764 pages, the work has now grown to three 
voltinrtes* numbering, in al 4 pp- On reading it one 
cannot but be astonished at me extent of erudition and 
research which is disjdaye^ on every page. 

Naturally* in a work dealing with the climatology of 
the whole globe, we do not expect to find detailed tables 
of temperature or of rain for every country ; what we do 
find are caref^, exterpts of data from typical stations, 
illustrated ;by ltmquent extracts frons^^travels and other 
works dea(;^ing ]>crsonal experiences m distant re^fions. 
Thus* for Siberia we have copious citations from 
Middendorff and Adolph Erman, for ^iadostan from 
Blanford, for Java from Junghuhn, and so on. 

The first volume, 400 pp., deals w|iii the main factors 
of climate, and then passes on to general climatolog]^ It 
treats, of spier climate, that which would result 

from the" action ptViW sun aii^e; ani^ secondly^v^f 
physical clinrmte iibder^^^t^^ two beads of {a) Land and 
Sea Climate and (^) Mountain Climate. On the latter 
subject Dr. Hann is, admittedly, the highest living 
authority, and his remarks on the effect of ectpunteins, on 
such winds as the Scirocco, the Bora, and the Mistral, 
as well as on the various air movements, in dUfoaent 
directions in different countri^ which are all classed 
under the generic term of Fdhh winds, are well deserving 
of careful study. 

Ur^ Hann points out that every spot along the northern 
Mediterranean shores, which is famed for the mildness 
of Us winter climate, owes this entirely to the immunity 
from the access of cold winds afforded to it by a mountain 
range in close proximity. 

Vol. i. closes with a brief notice of the various theories 
of climatic changes, cyclical and otherwise, which have of 
late been pdt forward by Croll, Bruckner, and others. 

Vol. ii., with 384, pp., is devoted to the climatology of 
the tropics. This is necessarily treated in a more or less 
incomplete manner, for while the data for the interior of 
tropical Africa are fragmentary, next to none are attain¬ 
able for the entire tropical region of Brazil, and very little 
for the tropical Pacific Islands. 

To show what knowledge we have already gained of 
the climates of the east and west coasts of Africa, 
respectively, in low latitudes, we may say that the east 
and west coasts each occupy some fifty pages* while the 
interior is but briefiy discussed* 

Vol. Hi. is even fuller than its predecessors, mounting 
up to 572 pages. It deals with the meteorology of the 
tempcratte and frigid zones. For the former, at least, the 
litemw is far more abundant than that for the tropical 
countries a<iul a careful selection has been made. 

The sections on East Siberia and on the United States 
are especially Interesting, as showing how the difference 
in tt^ trend of the mountain chains affects the climate 
of eia^h The chain in the west of the two 

Amerjoae«Iios close to the coast, and sweeps westwards 
towa^s ^ Bering Straits, whereas in Europe the Nor¬ 
wegian line turns to the eastward. Accord- 

the influence of the Pacific 
ytp a tn^nimuim while in the Old that 

Siii^ with Eastern Asia, wc 
find of the States aie exposed to the ] 


visitation of icy northerly winds owing to the absence 
of cross^-mountain ranges of any considerable altitude. 
In Asia high mountains and tablelands effectually check 
the outflow of chilled air from the Siberian centre of 
cold, about the valley of the Lena. 

The bOrices of Chili, Argentina, and the whole southern 
part of South America are extremely interesting reading. 

The account of Arctic and Antarctic meteorologyvU 
very full, and as the data from all the expeditions of the 
years 1882*83 have been utilised, the information afforded 
is much more complete than any before presented' to 
the public. Dr. Hann expresses his regret that the only 
publication of the scientific results of the English ex¬ 
pedition of 1875-76, under Sir G. Nares, has been in a 
Blue-book, and is t;herefore almost inaccessible to men 
of science. 

The entire work is eminently what the Germans call 
** epoch-making,” and it is only to be regretted that, as 
it is in German, readers in England will be but few. 

Ol/R BOOK SHELF, 

Naiuriiche Sck^fungs-gesckickie; gemeinverstandliche 
wisseHscha/ilicne Vortrage iiber dte Entwick€lun^s- 
lekre. Von Ernst Haeckel. Ninth edition. Pp. Ixii+ 
831. Portrait and thirty plates. (Berlin : Georg 
Keimer, 1898.) 

This well-known book has now reached its ninth edition. 
The original form is retained, but many corrections have 
been made, and the phylogenies have been brought up 
to date according to Prof. Haeckers interpretation of 
newly-ascertained facts. 

The author’s aim is to simplify the enormous mass of 
observations, reasonings and theories which we call 
biology, and to show that it can all be explained by a 
relatively few general principles. The worker at any 
special group of plants or animals will often, perhaps 
usually, find it impossible to satisfy other specialists as to 
the systematic relations of all the forms on which he has 
been engaged, or to clear up those vestiges of remote 
history which some of them may present. Haeckel, 
however, does not hesitate to deal with the whole animal 
and vegetable kingdoms, placing and deriving all the 
chief groups. Most philosophical naturalists find it 
hard to explain any fact of nature adequately, and put 
forth their conclusions timidly, as those who look for a 
day of fuller knowledge. Haeckel offers us a theory of 
development, by which all the chief groups of biological 
phenomena can be mechanically explained and under¬ 
stood ” {p, 790). This cheerful conviction that we already 
hold the main clues to a philosophy of nature is very 
engaging to those who have no great sense of responsi¬ 
bility as teachers or writers; it rouses the most profound 
scepticism in those who have found by trial how little we 
can really explain. Haeckel’s “ Schopfungs-geschichte ” 
is base^ .^p^ wide knowledge; it has been corrected 
many is clear and persuasive. Nevertheless, 

there book of our own day of which we should 
more cbnipently predict that a uiture and not disunt 
gemeratiqn will find it grotesquely inconsistent with 
natural fliict There are books which after many gener¬ 
ations Mill seem modem; Malpighi and Swammerdam 
have vrtiliten such. There are also books which become 
antiqued in the life-time of the author* and to our mind 
the, 00^ );^ us is one. It wants altogether the 
reserve^ and modesty which were the safe¬ 

guards of Lyei| and Darwin wheh treating subjects of 
such udiMliimime complexity. 

A S|i4$#l4tudeiit, criticaUy examinii^ one of 
Haecke^^s phytogenies with which he is chiefly concerned, 
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would, we believe, find that it rests upon daring[ and 
gratuitous assumptions. The present writer distinctly 
affirms that this is true of the table of articulates on 
p. 575, and of the table of insects on p. 595. Ua/or- 
tunately, the criticism by which this opinion might be 
justified would be too technical, ana especially too 
lengthy, for the columns of Nature. L. C. M. 

Analytic Geometry for Technical Schooh and Colleges, 

By P. A. Lambert, MA. Crown 8vo. Pp. xii 4 * 216. 

(New York : The Macmillan Company. London : 

Macmillan and Co,, Ltd.). 

The great prominence given in the earlier chapters to 
curve-tracing, and the met that the plotting of both 
algebraic and transcendental curves takes precedence of 
more purely mathematical treatments of the line, circle, 
and conic, renders this text-book peculiarly ada^ed in 
many respects to the r^uirements of engineering and ; 
other students whose main object is to obtain a thorough ! 
drilling in graphic methods. Such a student would do 
well to be guided by a teacher, as some early sections 
and examples are rather hard for first reading. In the 
later chapters the author has attempted to give an ac¬ 
count of the properties usually treated in books on 
“Analytical Conics,” together with the graphic repre¬ 
sentation of imaginaries, and an introduction to analytical 
geometry of three dimensions. With this portion, he 
can hardly be said to have been so successful. His 
treatment of such matters as tangents, diameters, asym¬ 
ptotes, and poles and polars, is very incomplete, and not 
calculated to bring into prominence those general pro¬ 
perties which render such lines of importance in the 
geometry of conics ; indeed, we might go further and 
say that even where no actual inaccuracies exist in the 
text, it would require a previous knowledge of the sub* j 
iect in order to enable a student to read between the 
lines sufficiently to avoid falling into error. Moreover, 
100 little attempt is made at “ graduating ” the course, 
easy and difficult sections alternating with each othen and 
there being rather a lack of that sequence and arrange¬ 
ment which is so helpful to the beginner. Those AVno 
find life too short to learn conics up to examination 
standard will, however, be able, by the aid of the ex¬ 
amples and a little outside help, to obtain a very fair 
superficial knowledge of the subject. 

The Valley of Zermatt and the Matterhorn, A Guide. 

By Edward Whymper. With illustrations and maps. 

Pp. xvi + 212. (London ; John Murray, 1897.) 

This compact little volume in paper covers is designed 
on the same plan as the author's Guide to Chamonix, 
which was recently published. From so promineitt a 
mountaineer much may legitimately be expected ina jpiidc 
to one of the greatest climbing-centres in the Alps, but it 
is almost a surprise to find so very much which is avail¬ 
able for the tourist whose bent does riot incline towards 
feats of physical endurance. The first chapter is devoted 
to the early history and rise of Zermatt, then cOmes a 
history of the Matterhorn in four chapters, in which Mr. 
Whymper nerves himself to tell once more the terrible 
tragedy of his first ascent. The practical part of ^e 
Guide follows; hints as to the best way of readsing 
Zermatt, particulars regarding the valley epd the visage, 
and a carefully arranged series of excursions from ^at 
favourite centre. Excursions from the RifiTelalp aind 
other places are also described, and the opportunity is 
taken of sketching the mountaineering history of f^oute 
Rosa. This blending of historical associations and 
anecdotes with practical hints and instructions is perisaps 
the moit interesting feature pf the Guide. 

WHh the exception of some lists of altitudes of peaks 
a geological section of the Matt^horn 
wift m explanatory note in French by Sigrior F. 
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Giordano, there is no special attention bestowed on the 
scientific aspects of nature-study. 

The illustrations are examples of Mr. Whymperis own 
art, and no more requires 10 be said concerning them. 

Practical Forestry. By C. E, Curtis. Second edition ^ 
revised. Pp. viii 4 124. (London : Crosby Lock- 
wood and Son, 1898.) 

No doubt a forester might gain some ^vanUge from 
a perusal of this book, provided he read it with caution. 
But he would encounter several statemettts with which 
he would have a difficulty in agreeing^ instance, 
the author deliberately says, “To purchase li^s, or to 
plant by contract, are also means to ensure foilure.” If 
that were trne, it would be small wonder that the results 
of forestry are not in all cases satisfactory in England, 
where ejuite 90 per cent, of the plantations have been 
formed in the ways t^hat the book condemns. A most 
seriouf alip occurs ip the statement of the rule for as¬ 
certaining the cubical contents of a tree, where “ square 
of the girth ” appears instead Of “square of the quarter 
girth.” This would not mislead a fHWCtical man, but it 
might lead to most unpleasant consequences in the case 
of a student lyho made use of the book in preparing for 
an examination. 

Agriculture in some of its Relations with Chefnisiry, 
HyF* H. Storer, Professor of Agricultural Chemistry 
in Harvard University. 3 vols. Pp. iv -I- 6ao, iv 4 
602, and vi 4 679. (London ; Sampson Low and Co., 
Ltd., 1897.) 

When a book has passed through seven editions In ten 
years, and has grown from two to three volumes, there 
can be no doubt that it hat^ been appreciated. This 
bulky work deals in a discursive way with the subjects 
of soil, manures, and crops, and with many things con¬ 
nected with the management of land ; the feeding erf 
animals is not discussed. A great deal of information is 
brought together: one admires the extent of the author’s 
reading; but after a lengthy perusal of his ^ifTuse state¬ 
ments we rise with the leohng that we have not gained 
any really scientific grasp of the sul^jeci. Tbe.i?tatter 
placed before the reader has, in fact, not been 
or the experimental results correlate ; d)te bbo|^ js a 
miscellany bjy a very well-infonnetl man. Qtn^'gaod 
feature of the book is its practical character 
intelligent farmer will probably enjoy it better then the 
man of science. 

Glimpses into Plant’Life* An Easy Guide t& the SHtdy 
of Botany, By Mrs. Brightwem F.E.S. 

(London ; T. Fisher Unwin, 1897^) 

This is a pleasant little book, and will be read 
by many who enjoy a countiy lambktir 
naturalist’s point m view. The authoress displays a drst- 
hand acquaintance with the plants concerning which she 
discourses ; and if there are occasional slips when she 
deals with mattei^s physiological, they wUi bn readily 
pardoned for the sake of the generally excellent charnaer 
of the book. There are some errors, however, which, 
might easily have been avoided, eg, aeroid for on 
p. 02. Some of the pbotograplu of trees and baric ate 
decidedly good. 

PrtnuUufe Burial: Fact or FicEm f By Ur. Bavid 
Wallah. Pp. 49. (London : BaiBihre, Tindall, imd C^^ 

, , 'M'.Vr; 

So mdch news is published with the ide^ of p 

senaatioat that Dr. Walsh's 

of the stories of premature buries it '1^ 

general cbochtflon arrived at i| ihsd Oie 0^ 
quent premsdure burial is unsupporidd % 

In other yridrfia it oexupiest^ 

belief' or ", V.-■ 
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LETTERS. TO THE EDITOR 
[ Tht Efiitcr do 0 s AM A$mteiy respcnfi^U fir ^pinims $x^ 
prtsM Ay Ah ccrrEspornknis. ^EttkEr cm he undertake 
U return^ er U correspond with the Ufriters ef^ rejected 
manutcTfpu intended fir this or any other part of Nature, 
No notice is taken'of anonymous communications*^ 

A Piafrmm of Heredity. 

Tmb Uw of heredity which was formulated by myself 
in a memoir ernkfed ** The average Contribution of each 
several Ancestor to the total Fleritage of the Offspring ** {/toy, 
Soc.t June 5, 1897, and Nature, July 8, 1897), and which, as 
I am exceedinglv gratified to learn, is now strongly corroborated 
by an indeMndent investigation, has recently bwn illustrated 
by A useful diogntm^ This was devised by Mt* A. J. Meston, of 
Allen Farm, Pittsburg, Mass,, U.S.A,, and communicated by 
him to the Horsemaei (Chicago, December aS), the leading 
American newspaper on horsebreedini^tcM^ether with a popular 
esplanation of the law in question, l^lteving, as I and I' 
am not now alone in the opinion, that the law^ a real advance 
in hereditary science, I think that Mr. Meston’s diagram deaerves 
a place in your columns, as conveying in a very intell4d^e 
form the chief ^tures of the law. 

These are that the total heritage of the offspring is derived as 
follows. The two parents between them contribute on the 
averafe one half of each inherited faculty, each of them con¬ 
tributing one quarter of it. The four grandparents contribute j 
between them one quarter, or each of them one sixteenth ; and I 



so on, thtlsum of the series 4 + J + 1/8 + i/i6 + d:c. being 
equal co I, as it should be. It Is a property of this infinite 
that each term is equal to the sum of all those that 
follow : thus 4 « 4 + */8 + -b dec.; 1 » 1/8 + 1/16 + 
&C.; and 16 on. The prepotencies subp^encies of particular 
ancester^ in any given pedigree, iWe elknitiated by a law 
that 'deaM only with averi^ conii^Uons, and the varying 
prepotencies of sex in respect to di&tefit qualities, are also pre¬ 
sumably ^ctimiiiated* Corrections for these can of course be 
mi^ in any particular pedigree, talcing care that the corrected 
sew ^iMiioants to 1 exactly. 

It should 3bc borne In mind that the word ** Heritage ’* has a 
morolihdtcd mea^ than ** Nature/’ or the sum of the inborn 
qu^itijfA^ Herii^e is con^n^d to il»t which is inherited, 
while Kiktirg th^ individual variations that are 

hereikiy, and which act before Hrth. 
NoWvkniisidn^ i^ainatiqin in a race have a 

OcuOMmotive effect. Consequently its 
dne^ W and disappear 

represents the total heritage 
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of any particular form or faculty that is bequeathed to any 
particular individual. It is divided into subsidiary squares, 
each bearing distinctive numbers, which severally refer to dif¬ 
ferent ancestors. The sise of these subsidiary ^uares shows 
the average proportion of the total heritage derived from the 
correspondi^ ancestors. The distinctive numbers are the same 
as those whiA I employed many years ago in connection with 
the *' Family Records with whiim I was at that time engaged : 
they were found both then and subsequently to be very con¬ 
venient. The Subject of the pedigree is numbered t. Thence¬ 
forward whatever be the distinctive number of an ancestor, 
which we will call o, the number of Its sire is an, and that of its 
dam is 2 n + i. All male numbers in the pedigree are therefore 
even, and all female numbers are odd. To take an example— 
2 is the sire of i, and 3 is the dam of 1 j 6 is the sire of 3, and 
7 IS the dam of 3. Or, working backwards, 14 is a male who 
is mated to 15 ; their ofbprmg is 7, a female, who is mated to 
6; their ofispring is 3, a female, who is mated to 2, and their 
offspring is I, the Subject. The connection of all this with the 
binary system of notation is obvious, and need not be further 
alluded to. [In Mr. Meston's own diagram, the number t is 
assigned to the sire, and 2 to the dam, and so on. This detracts 
from the simplicity of the nomenclature, and therefore 1 do not 
adopt that part of his diagram.] The distinction between the 
male and the female squares is made still more conspicuous by 
colouring the latter; but, yielding to the exigencies of printing, 
I have replaced colour by printers* ink. So all male squares 
in my version of Mr. Meston’s diagram have white grounds and 
black numerals, and all female squares have black grounds and 
white numerals. 

The numbered squares could be continued indefinitely: in 
this small diagram they cease with the fourth generation, which 
contributes a 16th part of the total heritage, therefore the whole 
of the more distant ancestry, comprised in the blank column, 
contribute i/i6lh also. Francis Galton. 


*'8otne Unrecogniaed Laws of Nature.*’ 

Pressure of important business has prevented me from 
writing ere this to claim space in your columns to enter a pro¬ 
test against the misrepresentations, as well as the whole tone, of 
the review—which ap|>eared in your columns of the 9th ult.—of 
the above work, in which I have had the privilege of assisting 
during the past six years. Heretics have long learned not to 
expect mercy, or even to look for justice, at the hands of the 
orthodox. But from a reviewer who, oblivious of the proverb 
Qui slexctise s'acmse^ warned his readers that he at least was 

not one to regard lightly the dan^r of summarily r^ectinfr a 
germ of new discovery Wcause it happens to conflict with 
orthodox o^nnions,” we have a right to. expect something very 
diflerent from the venomous outpourings and direful warnings 
and threats that mi^ht flow quite naturally from an irate theo¬ 
logian when reviewing a work which strikes a blow at the very 
foundations of his dogmas and doxies. And this is the very 
head and front of our offending, that, heedless of authority, we 
regard the whole doctrine of ‘ energy,’ with all its astounding 
and contnidictory corollaries," as absurd ; as the product of 
the infiintile, and necessarily anthropomorphic, ima^nation of 
primitive man; and that we have attempt^ to show how 
phenomena may be accounted for without having recourse 
to such figments of the imagination. In this we may have 
succee46d or not ; the immediate verdict will largely, if not 
I entirely, depend on the mental Attitude of the jud^, and for 
the ultimate verdict we must be content to wait. But 
your i^evlBwer may find some comfort in the assurance that 
the nsett bf science, slowly accumulated through long ages, 
would not be affected, nor need the human race necessarily be 
pilung^ **once more into pre-Galilean ignorance/’ even if 
all the liuuuttiptlons, the metaphysical conceptions—of ethers, 
"dead” matter, "animating* energy, dec.—on which current 
explanations of these same facts are based, were summarily 
consigned to the Umbo of similar long-for^ten ** working 
hypom^beto/’ And it is these hypotheses we aM), not the facts. 

«Of hii criticisms of the fundamental principles, or rather 
principle, on which all our explanations are based, I need say 
nothing, for I can safely leave them to the jud^ent of all 
who toj^ th# trouble to read bur work. I may mention, how¬ 
ever, rdvfew is itself a strong a postMori verification of 

the of persistence in its application to psychological 
phenomena, Bnt I must protest iqpiinst the, conscious or un- 









294 


NATURE 


[January 27, i%8 


conscious, iriisrepresentation involved in taking certain apequla* 
tive conclmit^g—Which in the light of current conceptions We 
know and mint out must uf^ar absurd-^awa^from their Con¬ 
text, and ntdding them up to ridicule as if they had been 
advanced as wdl-ascertainea facts; and all these from a chapter 
the first words of which read—‘‘This chapter will be mmiy 
speculative.” 

In conclusion I would thank your reviewer for one useful 
piece of criticism in his eight-column notice—a notice, by the 
wa^, to say that the book » not worth noticing—in which he 
points Out a loosely and badly worded paragraph on page 77, 
the real purport of which, however, is quite clear from what 
immediately precedes it. Lewis H. Berens. 

nkley, January 15. 

Your reviewer regrets an appearance of antagonism between 
himself and any one who has been genuinely endeavouring to 
improve natuml knowledge, but he must point out that a great 
deal more study is necessary before a busy man like Mr. 
Berens can, adequately inform himself what the present con¬ 
dition of scientific knowledge really is. O. J. L. 



, TME TOTAL ECLIPSE OF THE SUN, 

Will be some time before the complete results of the 
observations of last Saturday’s eclipse can be made 
known, but it is extremely satisfactory that all the ex¬ 
peditions to India from this and other countries were 
favoured with perfect weather for the work. In places 
where the eclipse could only be partial the weather was | 
not so favourable, for a telegram from Odessa (to the I 
Standard) states that the observations of the solar eclipse I 
in Southern Russia were not very successful owing to un¬ 
favourable weather. Only a few good photographs were 
obtained. 

From a telegram received at Greenwich from Sohag- 
poor we learn that one of the official parties sent out by 
a joint Committee of the Royal Society and Royal Aftro* 
nomical Society, consisting of the Astronomer Royal, 
Mr. W, H. M. Christie, and Prof. Turner, of Oxford, who 
were stationed at that place, were favoured with a per¬ 
fectly clear sky, and were thus able to carry out com¬ 
pletely the programme they had arranged ; the satne 
may be said of another official party, under the charge of 
Mr. Newall, of Cambridge, and Captain Hills, R.E., who 
were at l^^gaon, near Wardha. The plates ha# not 
bech developed, so it is impossible to say as yet how 
good the results are. Of Dr. Copeland, of Edinburgh, 
there is at present no news. As his station lay between 
those of the observers previously mentioned, it may be 
presumed that he also experienced a clear sky, and was, 
doubtless, equally successful. 

A later telegram from Sir Norman Lockyer, who was 
at Viziadurg, on the West Coast, gives the results after < 
developing the plates. It states; Weather excellent, ; 
and all instruments satisfactorilyemployed with very goOd ' 
results except the integrating spectroscope. The tempera¬ 
ture fell about 3° C. during tne eclipse. It was riot a 
dark eclipse, and very fow stars were seen.” 

This news is expressed in fuller detail in the subjoined j 
cablegram from Sir Norman Lockyer to the Ma^ng \ 

j 

“The total eclipse of the sun was successfully ; 
^rved at Our Viziadurg station in the most pmect j 
weather yesterday. 

“At our station we had the invaluable assistance of 
one hundred and twenty< 4 ve officers, petty ofHcerSf ghd 
men from her Majestys ship the observers 

being divided into twenty^one parties. 

“As inany as sixty pboto^pba of the spectrum were 
taknnvindttding four sets of instatvtaiieous exposures ! 
at the beginning and at the end of the total phase. I 

^ SofoceM' these have been already deveki^, and 
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found to exhibit changes in the aspect of the chromo- 
‘ sphere second by second at each of the four contacts. 

“The corona was a very majestic spectacle, and it 
resembled that of 1896. 

“ As had been expect^ with so many sun-spots, there 
was no equatorial eidension of the luminosity. 

“ A few stars were seen, but the darkness was not of 
sufficient intensity to necessitate the use of lamps. 

“The longest streamer was a polar one, and had a 
length equal to four apparent diameterk of the moon. 

“ This streamer was altogether a most exquisite 
structure. ^ 

“Mr. Eliot, the Meteorological Reporter to the Indian 
Government, and Mr. Pedler, of the Calcutta University, 
were members of our party. 

“ Mr. Pedler observed arc lines of iron in the lower 
corona. 

“ Lord Graham’s cinematograph work has proved 
quite successful. 

“The shadow of the moon on the eanh was hardly 
seen in Consequence of our atmosphere being too pure. 

“The Collector at Ratnagiri and the officials of the 
Public Works Department attended, and rendered us 
every possible assistance.” 

The observations made at Tairti by Mr. E. W. 
Maunder and Mr. C. Thwaites appear to nave been very 
successful. The sky was beautifully clear. The light 
during the middle of totality was equal to full moon. The 
following is a statement of the results reported to have 
been obtained by th^' observers. The general shape of 
the sun's corona wds like j^hat seen in the eclipses of 
1886 and 1896. The corona extended over two diameters 
from the sun, and its greatekt extent was along the sun’s 
equator. Photographs Of Ibe corona were obtained by 
Mrs. Maunder on a scale {four-fifths of an inch to the 
sun’s diameter, and also m a scale of one-tenth of an 
inch, to get cdtpual C^CUthi^ons. The spectrum of the 
corona, chromosphere prominences was successfully 
observed an fitted with a direct-vision 

prism in one of the eyje-pitbe% 
was not seen on one limb 

considerable Height af the spedtrutn 

was seen botS at tiM begi|#i^ of totaiit) . 

Three the 

Thwaites 4 scale of lpi m ^ 

sun’s Mr. Thwm^li^ phptograpi^s 

of the corona on b scete 

sun’s diarhetet; liifoodwere 
tained by fo havf 

pbotograpbpd tlfo with a pn^ 

malic cAoretp*'; , ; ' * ^ 

Observations ^ ^ a 

from the College of Science, Poona, under the direcUon 
of Prof K. D. Naegamvala, and by a party at Jeur, from 
the Lick Observatory, Mount Hamilton, U.S. A, undbt 
the direction of Prof W. D. Campbell, It is repOrfod 
the sky was extremely clear, and that the obaervati^ 
were very successful. The light during the middle of 
totality IB said to have beep greater than that of 
moon. The general shape of the corema was similar to 
that observed in 1886 ana 1896. The corona extended to 
a diitisice of nearly two diameters from the sun, aPdviis 
gteafokt: extension was observed along die $un% equalcm 

A telegram ikom Dumroon stems lliat thepbooara 
observamns ihade by the survs^ party there wetp 
successihl.'' ■ ’ . ■ 

.good pictures of the corona were 
during'toiaUty; 

The foUowing telegram was received firatta pm; 
J. M. Bkxmi was In chftrge of the^ 
imnnoal Asaoe^lllbn jmrt^ ; 

'<VOn ihe'':Gi«vu 
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factory all round/^ Mr* Bacon appears to have taken a 
successful series of photographs with the cinematograph. 

Other information received 7 .>$d New York indicates 
that the spectroscopic work of Prof. Campbell was also 
successful. 

With such perfect weather, and the numerous powerful 
instruments utilised, the results of this eclipse expedition 
will form a unique record. A short account of some of the i 
larger instruments should, therefore, be of interest. 

For photographing the corona the Astronomer Royal 
was provided with a telescope having an object-glass of 
eight inches diameter, presented to tjje Royal Observ¬ 
atory some years ago by Sir Henry Thompson. This 
instrument gave an image of the sun’s disc tnree inches 
in diameter on a large-sized photographic plate; the 
plates employed were such as would be most likely to 
show the delicate detail of the cloud-like structure close 
to the sun’s limb. 

Besides the photographs of the corona, Mr. Christie’s 


ways. By drawing out the spectrum into a band of twice 
the length the accuracy of measurement will be greatly 
increas^. Further, remembering that the sky was 
slightly hazy in 1893, when eight coronal rings were 
photographed, and that the use of a still greater dis¬ 
persion, by spre^ing out the continuous spectrum of 
the corona, will increase the chances,, of registering the 
fainter coronal rings, it is not too much to hope that 
the photographs taken during the eclipse will add 
much to our knowledge of the chemical nature of the 
corona. 

A 9-inch prismatic camera, in charge of Dr. W. 
J. S. Lockyer, although of larger aperture than the 
6-inch prismatic camera, had only one prism of 45^ 
giving a slightly greater dispersion than the 6-inch 
with one prism. 

Each of these prismatic cameras was used in con¬ 
junction with a siderostat, and pointed to the reflecting 
mirror in such a way that the arcs of the chromospheric 



photegfaphs pf the sun and moon, before and after spectrum at the beginning and end of totality were at 
totality, will, no doubt, be of much value to the theory of right angles to the dispersion. The accompanying illus- 
the lunar motion* Oration (rig. 2) shows the 9-inch prismatic camera in this 

Another laice telescope for p^tographing the corona position* 
was t)r. 40^foot CPronegraph^ fixed up on Beaidds the prismatic cameras the eclipse camp at 

trest^s and directed to the sun, the required movement .ViziadUi^ was equipped with other instruments for 
duriqg toi^ty being secured by a correct motion of the making a complete set of observations, and by the help 
plai;e. diameter of the sun's image given by this of the ofiicers, petty officers^ and men from H.M.S. 
telesc^ is 4 inches. the whole of the instruments, including the 

For fneotyoscopic observations, the prismatic cameras conmag^ph, with coelostat^ integrating spectroscope, and 
with Sir Nnrman Lockyeris party were the most powerful, other spectroscopes for visual work, have been used. 
Neyef during an ecUpse have M^ectroscopes with Having previously been trained for all kinds of observ- 
so^Urga it&ai^foh and apertu been used, llse6^iiich ation% these efficient volunteers have also made disc 
by Mr. Fowler had two large obseri^^tbss and drawings of the corona, and observed 
Priau^ <me prism tvith which the the ef the eclipse on temperature, wind, landscape, 

teshMW were oh^iped^ the disperri bemg ^Us and oO# natural phenomena, 

nea 4 p)itMSM(F%* l)k Thitf added The Jrreat interest taken in the eclipse in India 
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paved the way for all parties to make their observations 
and erect their instruments with almost as much ease 
and facility as if they had been at home. The following 
letter from Sir Norman Lockycr to the Morning Post^KiKi 
the “ Preparations for the Expedition,” shows that the 
Government of India rendered very valuable assistance 
to all the eclipse parties ; and astronomers may well con¬ 
gratulate themselves upon the interest thus officially 
manifested in their work. 

Preparations for the Expeditjon. 

On arriving at Port Said I received an important 
letter and enclosure from Mr. John Eliot, F.R.S., 

the Meteorological Reporter to the Government of India, 
who has been unceasing in his labours to further the 
coming observations. From these documents the final 
arrangements made by the Government of India may be 
gathered, and it must be acknowledged that they have 
been most admirably thought out, and are altogether 
such as should give the greatest amount of satisfaction 
to the world of science. 

“ The long thin line of totality, extending from 
Vltiadurg to the Himalayas, will have, it appears, at least 
seveirparties coming from England extended along it; 
three official parties and four parties consisting of mem¬ 
bers of the British Astronomical Association. The local 
assistance rendered by the Government of India will 
take the following shapes : 

**( I) Accommodation for the observers and their as¬ 
sistants. If bungalows are not available, tents and huts 
will be erected, and will be available at once on arrival 
of the parties. 

(2) Messing arrangements, which will also be made 
before the arrival of the parties. 

“ (3) Ample supply of materials — bricks, Portland 
cement, planks, huts, &c.—for the erection of stands, 
platforms. &c., for the instruments, and of the sheds, 
which will probably be found necessary for the protec- 
tion of the instruments, The materials will be arranged 
for beforehand, but the actual work will have to be done 
under the superintendence of the heads of the observing 
parties. Hence a Public Works Department subordinate, 
with a sufficient number of masons and carpenters, will 
be deputed for the purpose. 

“(4) Portable dark rooms with supply of ordinary 
photographic materials for developing plates, &c. 

(5) Arrangements for protecting the instruments, &c., 
and also the observers from the intrusion of natives. 

“ (6) As many of the arrangements will have to be 
made beforehand, a E uropean officer of sufficient stand¬ 
ing will be appointed to carry out all that is required, 
and will be given full authority to make the necessary 
arrangements with the district officers, and be authorisea 
to obtain the services (i) of a Public Works Department 
subordinate and workmen, (2) of a sufficient number of 
guards or policemen.” 

The latter clause of Mr, Eliot’s letter appears to 
have been taken advantage of at most of the eclipse 
stations, so that in no instance have the observations 
suffered from the natives, either by the lighting of 
fires, thereby causing clouds of smoke, or any other 
interference. 

With such a list of successes we may safely say that 
this eclipse, as befitting the lost one of the ccntmVi has 
surpassed all previous records ; but unlike many eclipses 
at the beginning of the century, it cannot be truly atud 
that the event of Saturday was over at the end of thet^o 
minutes of totality. To many the eclipse has yet to 
begin, and will last for many months, during which tiine 
each line in the spectrum, each streamer of the coecma> 
each prominence on the sun, will be analysed, little by 
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little, to discover if we have similar streamers in other 
coronas, or identical lines in our laboratories. It may be 
confidently expected that the results obtained on Saturday 
will enable us to solve some of the enigmas of solar 
phenomena and constitution. 


THE FORTHCOMING BRISTOL MEETING 
OF THE BRITISH ASSOCIATION 

A SUCCESSFj^UL conversazione was given on Thurs¬ 
day last, in the Victoria Rooms, Clifton, by the 
Mayor and Mayoress of Bristol (Sir Robert and Lady 
Symes) and the Local Executive Committee, with the 
object of stimulating interest in the approaching meet¬ 
ing of the British Association, on Septemoer 7, in Bristol. 
A programme of music by the Koval Artillery (Mounted) 
Band was arranged and admirably carried out, The 
Mayor, in a short and clfective speech, bade a hearty 
welcome to his guests, among whom were the President¬ 
elect (Sir William Crookes, F.R.S.), the Mayors of 
Bath, Gloucester, Wells, and the Bishop of Bristol, 
together with many of the most infiueniial Bristol 
citizens. 

The local secretaries (Mr. Arthur Lee and Dr. Bertram 
Rogers), together with the local treasurer (Mr. J, W. 
Arrowsmith), aided by an influential and representative 
Executive Committee, have been for some time active 
in making preliminary arrangements for the meeting. 
The Victoria Rooms, Clifton, will be secured for the 
reception rooms and offices, the public lectures will be 
given in the large Colston Hall, and rooms for sectional 
meetings have been placed at the disposal of the Com¬ 
mittee by the Museum Committee of the Corporation, 
the Council of University College, the Society of Mer¬ 
chant Venturers, the Charity Trustees, and the Bishop 
of Clifton. Other suitable rooms will be secured. It is 
proposed to arrange an exhibition of pictures in the 
Drill Hall, where a military band will play during the 
afternoons after the sectional meetings. Arrangements 
are also in progress for a biological exhibit at the Zoo- 
lo^cal Gardens in Clifton, in which Mr, E. J. Lowe, 
F,K.S.j Dr. Harrison and Prof Lloyd-Morgan are taking 
an active interest. It is hoped that the authorities of 
the Marine Biological Association will be able to show 
living marine Organisms from their station at Ply¬ 
mouth. A fuller account of these arrangements will 
be communicated to NATURE when they are further 
advanced. 

The excursions promise to be both varied and interest¬ 
ing. As at present projected, they include Bath, where 
the Mayor and citiiens will Mtertain the visitors; Tort- 
worth, Where Lord Ducic will entertain a small party 
of geologists, and afford them special opportunities of 
examining the Silurian beds in that neighbourhood; 
Aust Clim ils fine exposure of Keuper, Rhsetic, and 
the lowest beds of the Lias; Btanton Dreiy, with its 
megalithic remains, the Cheddar Cliffii and Caves, the 
sources of the Bristol water supply, the Severn Tunnel, 
Cadbury Camp, Swindon, Avonmouth, Wells and Clas*' 
tonbury, where the Mayor of Wells, the Dean and 
Chapter, and residents will entertain the visitors to 
lunch, and the Mayor of Glastonbury will provide tea 
in the old AbboPs Kitchen. Other excursions to d)>dis- 
bury and Stonehenge, NaiUworth and Stroud, tohgdeat, 
and Raglan Castle are under diacusrion. 

The handbook is in active preparation, and its lieveral 
sections have been placed in the hands cf lochl autho¬ 
rities on the various subjects with which it ddW^ 

It wou^ seom, therefor that the ineerihf 
bids to be ah interesting onei and 
wBlheni^detorehdetitalsoasdccessffd^ ■ 
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T 8 B REORGAmSATION OF THE 
VNIVERSITY OF LONDON. 

T he influentifj deputation which was received by the 
Duke of Devonshire at the Privy Council Office 
on Monday will serve to remind the Government that 
the scheme for the reconstruction of the University of 
London as a ^aching body has the support of the 
leaders in all branches of learning. The deputation was 
thoroughly representative, and its constitution shows the 
strength the plea for a measure of educational reform 
of pressing importance. 

The deputation was introiiu<%d by the Vice* Chancellor 
of the University of London (Sir H. E. Roscoc), and 
included Prof. Michael Foster (representing science), the 
President of the Royal College of Physicians (Sir Samuel 
Wilks), the President of the Royal College of Surgeons (Sir 
William MacCortnac), Dr Frederick Taylor (chairman of 
the delegates of medical schools), Lord Reay^ Principal 
Rendall (of Liverpool University College), Ur. Crosby 
(City Corporation), Mr, Sidney Webb (chairman of the 
Technical Education Committee of the London County 
Council), Mr. Ralph Palmer (City Guilds), Mr. Warren 
(President of Magdalen), Sir Wolfe Barry (President of 
the Institute of Civil Engineers), Mr. Cozens-Hardy, 
M.P. (chairman of the General Council of the Bar), Sir 
A. Rollit, M.P., Sir, Joshua Filch, Mr. Anstey, Mr. 
Haldane, M.P., Mr. Frank Heath (Assistant Registrar 
of the University of London), and others. 

The Duke of Devonshire’s sympathy with the objects 
of the deputation is known to all who are interested in 
higher eaucation in London ; and though the reply he 
gave to the deputation was cautiously expressed, it is 
sufficient to justify us in believing that the Govern¬ 
ment will give prominence in the next Session to 
the scheme for the reorganisation of the University. 
The Duke of Devonshire pointed out that the Govern¬ 
ment did not need to be convinced as to the importance 
of the question, and that there are no political obstacles 
in the way; but the effect of the meeting on Monday 
will be to furnish the Ministry with additional force in 
urging upon Parliament the expediency of giving such 
moderate provision of time as may be necessary to over¬ 
come the small amount of opposition which still exists 
to the Bill for the reconstruction of the University. 

With regard to the question wbiether the Senate of the 
University of London should ^sk for a new charter, 
which would carryout the objects required without the 
interposition of Parliament, or the appointment of a 
Royd Commission, the consensus of opinion is distinctly 
in mvour of proceeding by statutory commission rather 
than by new charter. It was, perhaps, just as well that 
the question was raised, for it enabled the deputation 
to es^ress the conviction of those who are directly in¬ 
terested in the development of the University, that the 
only practicable solution of the problem lies in pro¬ 
cedure by a Statutory Commission Bill. For the sake 
of learning and the advancement of science; it is devoutly 
to ho hoped that such a Bill will soon pass through both 
Hdoaes of Parliament, That there are grounds for 
eatehahiing the opinion that &i\s desirable settlement 
of the problem is in sight may be gathered from the 
sid>jjoiiied report abridged from the Ttfms 


fSh Henry Roscoe btroduced the deputation, and Prof. 
Mtehaet Fosum Sir S. WUks, Sir William MacCormac, Dr. F. 
Tigdotf Lord Reay, Dr, R^all, tha Ftesident of l^dalen, 
Mr. Bldn^ Mr. Ralph Palmer, and Sir 

of interesia, spoke in sup^ 
ol^t In me (xmrte of his reply, the I>uke of 

, m the Rist Tilflkie, to express to yon, gentlemen, my 
yon have taken in coming 
„ j me perppte of mm confirming the representa- 

i vwfiodS other ways,, already 
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made as to your sense of the great importance of a reconstitution 
of the Ijondon University upon such lines and principles as will 
render it, not, perhaps, a teaching University of exactly the 
same character as the older Universities, but as an institution 
which will be recognised by all who are competent to form an 
opinion, and all who hold a leading position in scientific know- 
ledge, as a real and genuine teaching University. The asabtanoe 
whmh you have rendered to me in cotnfng in such strength to 
repeat and confinn these representations will be very great. 
This deputation was not necessary, so far as the Government 
was concerned, in order to convince them of the importance of 
the subject. The fact that the Government has already in two 
Sessions brought forward a Bill to give effect to the recommenda¬ 
tions of the Cowper Commission, has shown that they, at all 
events, have been convinced by that report of the necessity of 
such a measure. Neither was the deputation required in order 
to remove any political obstacles to the passing of such a 
measure. Politics, I am happy to say, political differences have 
never entered into this question at all, and a great many 
members of the present Opposition are as fully committed to the 
principle of this Bill as the members of the Government them¬ 
selves. The value of this deputation in my opinion consists in 
the support which it will give to me in urging uj^n my colleagues, 
and which it will give to them in urging upon Parliament, the 
importance which is attached to the question by almost the 
whole of those in any way connected with any of the teaching 
institutions of this great metropolis, and in urging Uprm them 
the expediency and the necessity of making such moderate pro¬ 
vision of Parliamentary time as may l>e necessary to remove or 
overcome the small amount of opposition which still exists as 
regards the measure. 1 have, however, little doubt that the 
more fully I can convince my colleagues of your resolute and 
determined attitude upon this question, the smaller will be the 
actual sacrifice of Parliamentary time which will be demanded 
from them. Much, gentlemen, as the delay which has occurred 
in dealing with this question is to be regretted, it has, I think, 
been accompanied by one compensating advantage. It is that 
the discussion and consideration which have been given to the 
subject during this period of delay have tended in the direction 
of removing almost the whole of the serious opposition w^hich 
has ever been entertained to it. This delay has enabled certain 
concessions to be made by the advocates of the proposal 
and a compromise to be arrived at, which has, 1 believe, 
substantially removed, as I have said, any serious oppo¬ 
sition which had to be encountered. The measure as now 
proposed cannot be regarded as a triumph of any section 
of opinion or of interests, but will be, 1 think, properly and 
rightly regarded as a fair and just compromise of every shade 
91 opinion upon the University question. Due regard has been 
paid to the strong and conscientious objections—will not say 
whether well-founded objections or not—which were felt by a 
certain number of gentlemen who undertook the defence of the 
character and reputation of the woik which had already been 
performed by the existing London University, and the gentle¬ 
men who undertook the defence of what they considered to be 
the interest of external students and those who undertook the 
defence of independent teaching and the rights of the Con¬ 
vocation of the University. So far has the process of com¬ 
promise and reconciliation of opinion been carried out, that I 
have heard that it is possible that the view may be urged that 
such g:eneral agreement has been arrived at that the appoint¬ 
ment of a statutory commission is dp longer required, and that 
it would be in the power of the Senate of the University of 
London itself now to frame such a scheme and ask for the grant 
of such a charter as would carry out all the objects desired 
WiMut the interposition of Parliament or the appointmem of a 
Royal Commission. That, perhaps, is a suggestion which has 
dot come under the attention of gentlemen present. I observe 
Hlat it has received no attention or observation to-day. I am 
apt sufficiently acquainted with the details which will be 
Mtettary in order to carry out the report of the Cow]>er Com- 
{aiit|on to say whether such a suggestion is possible or not. 
But It would to some extent strei^hen my hands in putting 
kside a course which may possibly be recommended with some 
if, before this deputation Kparates, I could receive 
tlte ic^nion of some gentlemen 'who arc present. 1 am under 
*010 unpreasion that, although upon Vital points practical 
idtehimAy has to a great exteht been arrived at, the details 
require to be elaborated are probably such that 
Obstacles would be found to arise in any course except 
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that recommended by the Commission. I should like, however, 
to receive an expression of opinion that notwithstanding the 
progress made towards unanimity in this matter, the course 
recommended by the Commission—the appointment of a 
statutory commission to frame the future statutes and to re- 
eonatitute the University—is the only one to insure the scheme 
froti^ hirther delay and perhaps ultimate failure. 

Sir H, Roscoe said that the matter had not been formally 
brought before the Senate, but he should be expressing the view 
of his colleagues if he said that the question whether this re- 
organisatiop was to take place by charter, or, under the re- 
Ihe Cowper Commission, by a statutory com* 
mission engaged their attention for many years, and that 
they had come to the conclusion that in cons^uence of the 
■complexity of the question the difficulty of drawing up in black 
and white any statement in the form of a charter would be ex¬ 
tremely great. The suggestion that the Senate might act under 
powers as a statutory commission had not been brought before 
them, and he could say nothing about it. But as between 
a new charter and a statutory commission the consensus of 
opinion was in favour of the commission rather than the charter, 

Mr. Anstey, as a long-standing member of the Senate and a 
member of the Cowper Commission, thought that a statutory 
commission was absolutely essential. The matter had never been 
presented to the Senate, but the difficulties were insuperable in 
dealing with the details,' 

The Duke of Devonshire: The suggestion which may still 
probably be made is that legislation has become unnecesary 
when the approach to unanimity is so nearly complete that 
everything which is required might be done by charter on the 
motion of the Senate and not under statutory powers. London 
University under its existing charter possesses powers to alter its 
statutes and regulations sul^ecc to the approval of Convocation, 
and the suggestion which I understand might be made was that 
that course might be adopted with a reasonable prospect of suc¬ 
cess. I understand, however, that Mr. Anstey has expressed 
the unanimous, or almost unanimous, opinion of those present 
that that is not the case, and that nothing short of a body armed 
with statutory powers, such as the proposed commission, would 
be sufficient. 

Sir Joshua Fitch said the question had been amply discussed 
by the Royal Commission, and their deliverances were unanimous 
and unanswerable. The difficulty of submitting such a cliarter 
to a scattered body like Convocation was too serious for the 
attempt to be piSicticable. 

Mr. Anstey explained that the unanimity was only on the point 
that there should be a statutory commission. 

After thanking the Duke of Devonshire for his reception of 
the deputation, the members of it withdrew. 


T/fd FORTHCOMING INTERNATIONAL 
' CONGliESS OF ZOOLOGY. 

E nglish zoologists ought to leam with satisfaction 
that the International Congress^ which has already met 
in Fri^ce, Russia, and Holland, will meet in this country 
next August. The first Congress look place in Paris 
at the time of the International Exhibition in 1889. For 
«ome reason—perhapj# . the cholera—the second meeting, 
held in Moscow in 18^ was not largely attended. The 
third meeting at Ley<l<&, in 1895, was attended by 1^3 
zoologists with their wives and other members of their 
families. 

It is to be hoped and expected that the meeting at 
Cambridge will 1 ^ still more largely attended, and there 
is every reason to hope that the German element, which 
has pot been conspicuous at previous meetings, will be 
better represented in this country. 

We have already stated that, unfortunately, owing to 
the condition of his health and his numerous and arduous 
official duties, Sir William Flower, K.C.B., F.RS., who 
was naturally elected President for the fourth Congress at 
the meetiha in Leyden, has felt constrained to resign his 
post* To the general satisfaction of zoologists the Right 
Hon. Sir John Lubbock, Bart, F,R.S., was appointed ih 
his place; At pambridge a strong Committee has be^ I 
formed, which is now actively engaged making the 
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necessary preparations for the coming together of zoo^ 
logi^h nnd for their suitable reception a^n entertain¬ 
ment. 

It may be mentioned by the way-'iliat August 23 and 
the town of Cambridge arc the date and place of meet¬ 
ing, not only of zoologists, but also of physiologists, who 
intend to hold a Congress in the same erpek. 

The Executive Committee of the Congress, selected 
from the General Committee, has s^ill^iewbat varied the 
mode of invitation which obtained at ptevious Congresses. 
The invitation to the Congress is signed solely by English 
zoologists, and, on the whole, the list may be ^d to be 
a representative one, althpe^ it is to be legretted that 
Mr. A. K. Wallace and FroC/^lman have felt the weight 
of years too heavy to justs^ them in taldng, any part in 
this Congress. Our fellow' zoologists ip- the Colonies 
and India have been invited to join the General Com¬ 
mittee, and steps are being taken to invit# the Indian 
and Colonial Governments to send delegates to the Con¬ 
gress. The more eminent foreign zoomgists have been 
invited to form the Committee of Patronage which is 
always established at these Congresses, and we are glad 
to hear that already mme than sixty have agreed to 
become members of this Committee, and a number 
have declared their intention of being present at the 
meeting if they possibly can. Among these may be men¬ 
tioned Prof.»Milne-Edwards (of Paris;, Prof, Hubrecht (of 
Utrecht), and Prof. Kowalevsky (of St. Petersburg). 

Visitors to earlier Congresses always brought away an 
account of generous hospitality, and there can be no 
doubt that our foreign friends will be charmed at meeting 
in a place so strange and interesting to them as an 
English University town. If English zoologists are to 
keep up the high standard of previous Congresses, from 
the point of view of hospitality, it will be necessary for 
them to contribute handsomely to the funds of the Con¬ 
gress. It may be mentioned that Mr. P, L. Sdater, 
F.R.S., and Prof. Hickson, F.R.S,are the Treasurers 
for this meeting. 

The Zoological Society has placed its house at the dis¬ 
posal of the Executive Committee, and all letters to the 
Treasurers or the Secretaries should be addressed to 
them at No. 3 Hanover Square. 

We arc requested by the Secretaries to toy that they 
have taken every la^ns in their power to send 4u- 
vftations and all zoologists whom they have 

been able to reach | > 1 |w Secretaries are not infalHbf& 4 itd 
the Post Office itsstf has been known to fail in its duties 
before now. Any zoologist therefore, y/hether foreign or 
English, who has not yet received notices with ream to 
the Congress, should put himself into communication 
with the Secretaries at the above address. 


MODERN VIEWS OF THE RAINBOW^ 

D ESCARTES'S theory of the rainbow, which is still 
found in all optical text-books, is hardly evsm a 
rough approximation to the true theory. It does iwrt 
fully cx^n the ordinary bows, and fails entin^ as 
regards the “spurious bows,” improperly so called/ Am 
dose observer will, under favourable conditions, notice 
certain colours on the inside edge of the pdmaty hbw 
which are not consistent with the simple toniie bf 
spectrum colours demanded by the venerate theory 
which may be said to mark the birth of modem sciotiuef 
These additional colours, chiefly red and green, 
the colours seen in Newton's tings at some msmnqe iMtoi 
the centre, and at; once a simifer odfiria; 

ittpmon ^the hitensity oTUW^ iteigbbSufr 
a caustic ” GwaA 

Aity hes laid ^e foundation of an adequhto 
rainbow whichis gradually being 
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a amount of patience, Mr J. M. Pemter 

hat calcimm the tints and the angular deviatioae Of the 
rainbow colours various sises ^ rain-drops, and has 
devised expeiilMm in support of his deductions. A 
parallel beam of sunlight after reflection and refraction 
m a spherical rain-drap does not emerge as a parallel 
beam, or as, a. bunch of parallel beams of various 
colours, but a|i:i| Series of caustics of a somewhat com¬ 
plicated naturOt which the divergence of the colours, 
and hence thmr distinctness, separation, or coincidence 
depend upop the ratio of the radius of the drop to the 
wavelength of the light. The influence of size is very 
formidamp in the smalW id^s, say of o'oi mm. radius. 
This would a verv fine Spray. The actual size of 
rain-drops is Opposed to vstry between o*i mm. and 2 6 
mm., but the heavy drops of tropical rains are said to 
attain diathSAffrl'O^ 3*4 mtn. Their size may be estimated 
by catching tip and weighing a definite number, or by 
the more difficult meth<^ of diffraction. The tables 
drawn up by Pemter consider drops of twelve different 
sizes between 0*005 ^ radius. In order to deter¬ 

mine the resulting colours, Pemter selects eight of Max¬ 
well’s twenty-two colour equations, which number he finds 
sufficiently accurate. The first set of his tables state, for 
a point source of light, the sequence of colours, their 
composition in terms of red, green, and violet, the 
relative intensity (admixture of white, after Abney) and 
position on the colour triangle of each shade for various 
deviations between 42” 20' and 36^. These tables are then 
verified by experiments with cylindrical streams of drops, 
according to Babinet’s method. With 1 mm. drops, 
Pemter observed red, orange-yellow, green, violet, blue* 
Second violet, and then twenty-four secondaries or 
spurious colours, chiefly pinkish-violet and green or 
blue; after the twelfth violet came a whitish band, 
and then a reversal in the sequence of the colours. 
The 0*5 mm. drops gave 11 bows with 40 shades. The 
outer bow and its secondaries were also observed. Veri¬ 
fications in nature are hardly possible, as we cannot 
measure simultaneously the angles and the size of the 
drops producing the bow ; it is striking, however, that so 
ve^few angular measures are extant. 

The white or pale rainbows (fog or mist bows) around 
moon and Sun may appear pale owing to (i) the feeble 
intensity of the light, (2) the un^en size of the drops, 
and (3) the mixture of colouri^ The first cause is 
probably a real one ] the second $|Bmter is inclined to 
reject^ since the accompanying, often Vrell-defined features 
such as ** glories,^’ Brocken sp^tra, &c,and also his own 
tei^ require heunogeneous conditions. As regards the 
third, Abney has proved that all colours of any shade 
difappear on being diluted with 75 parts of white, and 
Felder’s tables show that such cases may well occur. 

Airy^s theory renders white bands possible for all 
sizes of drops, and necessa]7 for radii below 25 p. As a 
stream of water of such fineness cannot be maintained, 
Fetntar produced m mist speay by fixing a 0*5 mm. glass 
m a lead p^e connected with the Innsbruck water 
maipa (pressure 5 atmospheres), and directing the jet 
a metallic plate ^ the size of drops was derived 
Iheasurements of dift^iiction rings. Drops of 
gave a yellow margin at 41^^ 59 '* white 
and 27', awi then blue to 37*^41'; 
were mm dffificnlt to manage. From 
ibaacjpeaiii^^ fog-bows on Ben Nevis, J. McConnell 
ifi9o alie^ sIms of the respective 

acwoMftviof ^tliqie ot a red 

KiPtlfKflj looked in vaim and 

his pot indicate J Crailheim- 

W Po|e expedition, xfifla) also 

W as ef behre cohmr. The dasstcal 

i (1744) nmd oC Stwesby (rfiai), 

iiatt Jwthio tlw at ali^ atMl were 

as ttw obieri^ tem^^ to ice^edlea 
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The general conclusions are interesting to meteoro¬ 
logists. The greater the drops, the more secondaries 
fspurious bows). A chief bow of intense pink and green 
(hardly any blue) indicates drops of diameters ranging 
irom r to 2 mm.; intense red always speaks for big 
drops. Secondaries of green and violet (the hAoe is 
masked by contrast) without yellow^^ immediately Jbmtng, 
the chief bow, correspond to drops of 0*5 mm., while 
five and more secondaries without white and without 
breaks mark drops of O'l mm. A partly white bow is 
produced by drops of 0*06 mm., and when the ^ops are 
still smaller, a real white bow with orange^ybllow and 
blue margins is the result. The net result of these 
elaborate investigations will be to add a new interest to a 
natural phenomenon already endowed with many as¬ 
sociations of magic and beauty. 


EDUARD LINDEMANN AND OSCAR 
STUM PE, 

'T'HE last days of the old year witnessed the removal 
^ by death of two astronomers who have rendered 
valuable services in the respective positions in which 
they were situated, though not occupying prominent 
places in the history of the science. Both are mentioned 
oy the authorities under whom they served with the 
utmost respect, and their loss is acknowledged with 
profound regret. 

Dr. Eduatd Lindemann, who died suddenly on 
December 21, was born in Nishni-Novgorod in 1842, and 
pursued his scientific studies in the Universities of 
Kasan and Dorpat. The latter University he left in 
1868 to enter tl^ observatory of Pulkova, wherein he 
filled the office of scientific secretary. In this capacity 
he had the management of the library, and the prepara¬ 
tion of the second part of the “ Librorum in Bibliotheca 
Specuke Pulkovcnsis contentorum Catalogus systera- 
aticus’’ was entrusted to him, and very admirably did 
he fulfil the trust. The duties of his office did not 
permit him to take a great part in dw astronomical 
observations there carried on; but his ta^fes led him to* 
take great interest in the Zollner photometer, and the 
series of careful measures which he made with that in¬ 
strument have led to his being regarded as an authority 
in its use. His paper on the ** Brilliancy 4 >f Bessel’s- 
Stars in the Pleiades,” published in tome X3pdi. of the 
Mtm. de TAcad, Imp, des Sci, de S, Petersbadrgy is well 
known, and he has further used his measures to de¬ 
termine the scale of magnitude employed in the Bonn 
Durtffimusterung. 

The second astronomer whose death (at the early age 
of thirty-five) we have regretfully to mention is Dr- 
Oscar Stumpe, well known for his contribution, on the 
motion of tne solar system. Dr. Stumpe’s early life 
appears to have been one of great hardship and a 
se^igie struggle against adverse ^iHcircumstances. When 
ten years old he lost his father, but, in face of all diffi¬ 
culties, he determined to win bis way to the Berlin 
UidversipF as a student of science. This he accom- 
piii^ed in 1883, though he had had occarionally in 
previous years to interchange the parts of student and 
UNiebor^ in order to obtain a livelihood and be enabled 
toVeOntinue his career. Even at Berlin, his studies of 
matheaiBtics and astronomy were interrupted by his 
diatieh as a shorthand writer in the Government and 
From Berlin he wept to Bonn, and became, 
a tdh^her in a private institution. Here he appears to 
.hf^e prepared the heavy calculations which he after- 
wAm Incorporated in his ipaiigural dissertation On 
Motion. In this worky Dr. Stumpe based hie * 
obliiamtions on 1054 staf% whose annual proper motion^ 
in the axe of afsreat cirde. The pecuHar 
feasutain the treatment was the introduction of a term 
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depending upon n supMsed orbital motion of tho 
in the puuie of the Milky Way. This term did not J 
appear, however, to have a real existence. The stars ] 
were divided into four groups depending upon the 
ahiount of the annual proper motion, and the four solu¬ 
tions gave very accordant results in R.A. for the position i 
of the apex of the solar system. The declination ap¬ 
peared less certain, but great confidence has been 
attached to the results of this particular investigation. 
Dr. Stumpe’s talents as a com{;iUter have been generally 
recognised. He took some share in the calculations of 
the star places in the Bonn Zone Catalogue under Prof. 
Deichmuller, and afterwards, on repairing to Berlin in 
1891, he was engaged in the preparation of the Zone 
Catalogue 13°—20° declination. Since that time he has 
assisted Dr. Auwers in the many researches with which 
that astronomer has been connected, and who loses in 
him an able co-operator and a devoted assistant. 


NOTES. 

Ar (he ordinary meeting of the Royal Society last week, 
Sir Nathaniel Lindley, Mkster of the Rolls, was balloted for 
and elected a Fellow under the special clause in the statutes 
which permits the admission of members of the Privy Council; 
and similarly, to-day it is proposed to ballot for Sir Herbert £. 
Maxwell. It may be recalled that Sir N. Lindley is a son of 
the late Dr. John Lindley, the famous botanist. 

ThB original lists of the subscribers to the Indian Section of 
the Pasteur International Memorial (British Division) have just 
been received from Surgeon* Major-General Cteghorn. On 
glancing down the columns where the profession of the donor is 
given, the first thing which strikes us is the very varied character 
of the generous contributors to this fund. We find, for example, 
memb^s of the Indian Civil Service, the Indian Medical 
Service, officials in the opium department, in the salt depart¬ 
ment, forest officers and a number of native forest students, 
members of the legal profession (including a number of native 
pleaders), merchllbts (one of whom mentions having been a 
patient of Pasteur^s), chaplains, medical and other missionaries, 
numbers of jailors and warders, an indigo planter, locomotive 
superintendents and assistants, the principal of a theological 
seminary at Insein in Burma, the superintendent of a Govern¬ 
ment lunatic asylum, civil apothecaries, bankers, revenue clerks, 
collectors and magistrates, numbers of “ private gentlemen ” 
(Indian), th^ Goyeriior of Madras, the head-master of a 
missionary school, &c. ; vrhilst the Asmy in India has also 
furnished a large contingent of subscribers. In one district we 
find a note saying that the inhabitants “are not willing to sub- 
scribe to the Pasteur Memorial, but will willingly subscribe 
towards the Pasteur Institute/’ The manner in which the fund 
has been supported in India not only reflects the greatest credit 
upon the subscribers, but allk) Upon those who*have so efficiently 
organised its collection. 

At the Royal Institution last week, Prof. K Kay Lankester, 
F.R.S., in commencing his course of eleven lectures on “The 
Simplest Living Things,” remarked that though of late years it 
had become the custom to use the term physiology as meaning 
the study of the chemical and ^ physical properties of living 
things in contradistinction to the study of their structure, yet 
fifty years years ago it denoted their general study, and the 
Fuileriatt Ptofessor^ip of Physiology—the chair to which Prof, 
Lankester has just been appointed—was intended for the further¬ 
ance of physiology in the broad sense now given to the term 
biology. It is proposed in a subsequent cou^ to continue the . : 
consideration of the simplest living things "by a detailed 
examination Of the structure and activities of the diflerenc kinds 
of qaeteria, and to give an outline of the science of bacteriology. 
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Mk. Cornbuus N. HoAGuaNP has given to the ^oegland 
Biological Laboratory Of Brooklyn a mortgage for a4,0Ql^dollars. 

ELBCTRicrTY is to be wbstituted for iteiw as the motive 
power of the elevated railroad system of New York CUy. 
Cooiracts for the new equipment have just been signed. 

M. J. O. £. PekRiBR, member of the secHcm of anatomy and 
zoology of the Paris Academy of Sciences, been elected 
mtmbre litre of the Academy of Medicine, in succession to Dr> 
Magitot. 

The Council of the Sanitary Iiutitute have accepted an in¬ 
vitation from the Lord Mayor aii 4 City Council of Birmingham 
to hold its seventeenth congress and exhibition tn that city in 
September next. 

After sixteen years as professor of geogia|ihy at the Royal 
University of Turin, Prof. Guido Cora has resigned his charge, 
in order to devote himself entirely to scientific researches in 
geography and related sciences. He has transferred his re¬ 
sidence (and the direction of his periodical Cosmot) to Rome 
(Via Goitu, 2). 

The death is announced of M. Bazin, the French engineer 
whose “ roller-boat ” has on several occasions been referred to 
in these columns. 

The unpublished manuscripts of the late Prof. Julius Sachs, 
of WUrzburg, have, in accordance with his wish, b^n placed in 
the hands of Prof. Noll, of Brilnn. 

Prof. A. S. Kimball, for many years professor of physics in 
the Worcester Polytechnic Institute, and the author of a number 
of .important papers on the subject of friction between sliding 
surfaces, as well as of other original contrilxitions to physical 
science, died on December 2, 1897, after a long illness. 

Dr. Dawson Williams, assistant editor of the British 
Medical Journal^ who has been connected with the editorial 
department of the Journal for seventeen years, and has on 
many occasions discharged the duties of acting editor, has been 
appointed editor in succession to the late Mr. Ernest Hast Mr. 
i C. Louis Taylor, who has been sub editor for the last eleven 
years, has been appointed assistant editor. 

A CURIOUS incident in natural history is related by a corre¬ 
spondent of the Aberdeen Journal (January 2ak While ferret¬ 
ing rabbits on the bank of a small stream, Mr. J. Robson, a 
gamekeeper who has for about sixty years been out with rod 
and gun between the Derwent and the Thurso rivers, states 
that on the ferret coming out of a hole and rubi^ up 
the edge of the stream, a trout leaped out of the water and fell 
on the gravel in front of the ferret. The ferret attacked the 
fish, and after considerable difficulty succeeded in capturing it. 
Mr, Robson sententiously adds : “I then creeled them boti)/' 

TkB fifty^first annual general meeting of the InstUudon of 
Mechanical Engineers will be held in the rooms of the Institution 
of Civil Engineers, Westminster, on Thursday and Friday, 
February 10 and 11. The retiring president, Mr. E. Windsor 
Richards, will induct into the chair the prerident-eloct, Mr. 
$amuel W. Johnson; The paper on ** Mechanical Featurbs of 
Electric Tiaetkm/' by Mr. Philip Dawson, read at kst 
meeting, will be further discussed, and the fotiowing fiapeta wilt 
bo read and discuss^, as for as time permiu :-^F1nit Keptiirf to 
tbeGos Engine Research Committee : description of 
knd methods and preUminary resuRst, by trot F. W. teursfoil I 
steam laundry iwfohineiy, by Mtr Sidney Tebbtttt. 1 

Tre death is ahoounced from HsUe of Ihr. 

Tatohenbeig, well known as an eptomofogiit. 

he Was appointed in 1^6 Director oif the>Zoolittgjic 4 '':fl^ 

I HaUe. His studies, be^n after' 
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with the M^u«am» were devoted at first to the hymenopteroua 
fauna of Middle Europe, on which hU chief work was ** Die 
Hymertoptdrea Deutschbuidi’* <tS66). Th^ wridogt were 
largely eompendluQifi of exUting information, and hit chief 
claim to recollection rests on the production of several valuable 
handbooks on the injurious insects of Gennany, such as his 
** Entomtdogie ftir Giirtner und Gartenfireunde’* (1871); 
** Forstwkthsohaftliche Insektenkunde(1874); ^'Praktische 
Insektenkunde*' {1879-80); and **Die Ins^ten naoh Ihrem 
Schaden und Nuteen *’ His “ Fraktische Insekten- 

kunde,*Mn particular, published in five parts, is an excellent 
account of the characters, bionomics end economy of all the 
more important injurious insects of Middle Europe, arranged 
according to systematic position, and not, as is generally the 
case, in relation to the nature of the damage they occasion. In 
the absence of any satisfactory general text-book on the subject 
published in this country, this work is indispensable to any 
serious study of injurious insects in (>reat Britain, as well aS in 
< Germany. Save for a single paper on Hymenoptera, which 
appeared in 1891, Dr. Taschenberg published nothing on 
entomology during the past fifteen years. 

For scMue time past the weather has been unusually mild for 
the time of year, and the returns received by the Meteorological 
Office show that higher temperatures have occuned in parts of 
the British Islands during the past week than in any January 
during the last twency<five years at least. At Wick a tempera¬ 
ture of 60** was recorded on the 19th, which is 3** higher than 
any previous record in this month, and in other parts of Scot¬ 
land almost equally high readings were observed. The WMkfy 
Wtather Repitrt of the 22nd inst. showed that the temperature 
was 7* or 8* above the mean in all districts except the north of 
Scotland, where it was 5* above the average. 

The current*intensity of a lightning flash is difficult to deter¬ 
mine, since we cannot well send it through a galvanometer and 
determine the magnetic field produced by it. But there are 
other lines along which we can approach the problem, as has 
recently been indicated by F. Pockels in the jubilee number of 
XVUdUdHamCs AwiaUft. It has been noticed that some rocks 
found on the surface of the earth exhibit a magnetisation which 
is quite out of keeping with the earth^s ordinary magnetism. 
The probability is at once stiggested that their magnetisation 
may due to lightning discharges in the neighbourhood. Herr 
Pockels cut some rods out of the basalt of the Winterbergin 
Saxony which showed such irregular magnetism, and found on 
testing them that the permanent magnetism they possessed 
could only be imparted to them by a current of at least 2900 
amperes passing along the surfoce of the rock. If the discharge 
did not pass there, it must have been a good deal stronger, so 
that this is only a minimum value. Later on, he cut some basalt 
in the neighborhood of a tree which had been damaged by 
lightnii^i a cifoumstanoe which gave him some clue to the dis¬ 
tance at which the current passed. The value then obtained 
for the cuifent stretch of the lightning was 6500 amperes. 

M. Arm AND Vi»A qontributes to4he ^4^rdh des \ 

SeUnctf for December 30, a Highly interesting paper on subter- j 
raneait which he h^ made the subject of extended study, 
both in the citaoombs of Paris and in the large caves of the 
fora, the ^^ehees, and the central plateau of France. A 
number of fBostrations are given of the cswad forms of arthro¬ 
pods and ^multoeea discovered by M. Vird, several of which 
have bifon deeevlbed as new ^frecies, though the author has 
endeavoured to them to eaigring forms which have be- 
coma iiipdliSkd ^ rnivironment. Most of these cave inhabitants 
are by the Catraordim^ development of their 

and even thtir 
wiA fine hairs h%hly sensirive to the 
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slightest ^iiiiludildiic^ In searching for transitional types, M. 
Vird has twiet #ith a foir measqre of success. In the ease of 
both normal and subterranean forms 
the iatt^' presenting marked differences in their antehnul^ 
The author considers that the subterranean genus of beetles, 
Anophikaimus^ is probably referable to Tnehm^ and that the 
new species, NipK^rgut virti^ is possibly a modified form of 
Gammmw^ Finally, M. Virtf suggests the dtsirabiiity of an 
extended series of experiments on these transitional fonns, with 
a view of ascertaining how far they tend to revert to the normal 
types on being fMored to light. 

The transformation of Rbntgen rays by metals forms the sub¬ 
ject of a note contributed to the Soci^t^ Fran^aise de Physique, 
by M. G. Sagnac No. lod). When such rays are in¬ 

cident on a metal surface they are not perceptibly reflected, but 
the superficial layer transforms them into secondary rays capable 
of preducing photographic impressions, of exciting fluorescent 
screens, or of discharging electrification. These secondary rays 
differ from ordinary Rontgen rays in that they are freely ab¬ 
sorbed by aluminium, the absorption giving rise to a further 
kind of tertiary rays, still more readily absorbed by aluminium. 
M. Sagnac suggests that the secondary and tertiary rays may be 
intermediate between true Rontgen and L^nard rays. 

An important memoir on the magnetic properties of tempered 
steel has been communicated to the Soci^td d^Kneouragement 
pour ITndustrie Nationale, for publication in their BuHtiin^ 
The authoress, Madame Sklodowska Curie, discusses which are 
the l>est kinds of steel for the construction of permanent 
magnets. In the first scries of experiments, bars and occasion¬ 
ally rings of steel were heated in an electric furnace the spiral 
current of which at the same time furnished the magnetic field. 
It was found that steel does not take the temper unless heated 
to a temperature superior to that at which its magnetic properties 
change. Among various steels, those containing i ‘2 per cent, of 
carbon were found best suited for the construction of permanent 
magnets. Madame Sklodowska Curie has also considered the 
presence of different metals in steeU While these do not usually 
modify the residual magnetisation, they often considerably 
ncrease the coercitive field, the field required to cause de¬ 
magnetisation ; the addition of tungsten or molybdenum furnish¬ 
ing the best steel for magnets. The paper concludes with an 
examination of the stability of magnetisation in bars, the effect 
of blows and of variations of temperature being specially con¬ 
sidered. The greater the coercitive field the less is the effect of 
blows; heating to 200“ considerably affects gO{>d magnetic 
steel, even a temperature of 100'* is detrimental, while the best 
permanent magnets are made by heating the stwl to only 60"“ 
and partially demagnetising it after having magnetised it to 
the point of saturation. 

TW Jcwnal de Pkysiqiu for January contains, in addition 
to abslracU, papers by M. A. Leduc, on the densities, molecular 
volumes, compressibility, and dilatation of gases at different 
temperatures and at mean pressures; by M. H. Pellat, on the 
variation Of energy in isothermal transformations considered with 
special reference to electric energy; by MM. Pellat and 
^erdotC,- on contact phenomena; and by M. G. Sagnac, on 
diffraction ol plane waves by slits and gratings* 

An atlas of the currents of the Pacific Ocean has just been 
published by the Hydrographer of the Admiralty from inform¬ 
ation 00^^ and prepared in the Meteorological Office. This 
is the tl^ volume of current charts for dm great oceans that 
has -repeiiitly been issued in the same way, with the view of 
providing the navigator with the best available information. 
The beiktes firom which the observations were obtained 
being received in the Meteorological Office, mainly 

from riiR Mercantile Marine, from 1854-96; (a) logs and 
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remark books of ships from i830-$4. Although charts 
for each month havo been prepared) it has been thought advis» 
able to publish four only, viz. for the representative/.^months 
January, April) July and October^ as the amount of Inform¬ 
ation is still deficient in many places unfrequented by ships. 
The charts show the average direction of the currents and 
maximum and minimum velocity which may be expected. In 
the case of die Japan Stream, which runs almost uninterruptedly 
to the north-eastward, the velocity sometimes reaches from 
seventy to seventy-five mifos a day. It is seen that there is 
generally a south-easterly current down the west coast of North 
America, and a northerly current along the coast of South 
America, and that these two streams are deflected near the 
equator to form the equatorial current. 

We have just received the general report of the operations of 
the Survey of India Department for the year ending September 
30, 1896. The report states that the most interesting and 
important feature of the year’s work is the completion of the 
telegraphic determination of the difference of longitude between 
(Ireenwich and Karachi, undertaken with the view of obtaining 
a definite value for the longitude of Madras (see p. 2S4). The 
tidal observations appear to have been regularly and successfully 
prosecuted. Self-registering gauges are maintained at thirteen 
stations, and during the year a new tidal observatory was erected 
at Suez, while preliminary surveys have been made at Perini, 
Tort Albert Victor, and Porbandar, with the view of adding 
these places to the list of stations. The error of predicted time 
of high and low water at those open coast stations which are 
provided with self-registering gauges did not exceed fifteen 
minutes in about 65 per cent, of the observed tides, white on 
almut 95 per cent, the predicted height did not differ from the 
observed by more than eight inches. At the riverain stations, 
the same amount of accuracy in both time and height was 
reached in 57 and 60 per cent, respectively, but the time of low 
water was much less certain than that of high. The bulk of the 
volume is taken up with details concerning the progress of the 
various surveys, and the preparation of the results for public 
use. These surveys, of various kinds, extend over a wide area, 
and bring home to us the immense amount of work accomplished 
by the department. Here one may read some details of the 
dethhUathm of the frontier between British territory and A%ban, 
and h few pages further on trace the work of demarcation of the 
Burma-Siam boundary. The interests of the department are' 
wide enough to embrace, and the machinery sufficiently elastic 
to produce, either a series of sun pictures or illustrations of the 
action of cobra poison on the blood 

Thb remarkable shark, Chlamydostt^hus whose 

tricuspid teeth and other structural peculiarities render it unique 
among recent fishes, has been so rarely obtained that the dis¬ 
covery of a specimen in the Varanger PJord is a matter of con¬ 
siderable interest. Up Co the year 1S89 only thirteen speciniens 
of this reanimated. Devonian fosfiU had been secured by 
naturalists, and all of these came from Japanese waters—the huit 
abode of so many primitive oceanic types. In 1889, hovreyer, 
the Prince of Monaco captured a small Chlamyd^s 6 lachUt,<M 
Madeira, and now Mr. K. Cbllett provides a description of an 
unusually fine and complete specimen caught off the coast of 
Norway rather more than a year ago. His memoir contaiiM a 
history of aU previous records, and is illustrated by an exoaUent 
photograph of the fish taken BQoa after ks capture. 

'VliB reason why spiial jgrowths in nature should sometiffihi 
direction and sometimes another, is often difficult to 
dtfterm^ Mr. George Wherry recently described a few of these 
pozzies in nature growth before the Cambridge Medical 
Reforvfog to shells he pointed out that the ancient whelk, now 
in form tmHquus) is usually left<*!ian<led, whbp 4a 

the presettt generation of common whelks the shell is iMayi 
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right-handed. Nevertheless, among the right-handed sheila 
there is occarionatly found a specimen of a modem whelk of 
the ancestral type going a contrary curve. What was there At 
work in the whelk when the toft young cr^tuie began life tb 
give it the twist to left or right ? and why are the ancient whelks 
found going the '‘wrong” way? Similar questkms may be 
asked of other natural torsions. For instance, spiral gro>^h 
in plant-life is a subject of bewildering interest, and though 
worked at by so many great observers, from John Hunter 
to the Darwins and De Candolle and the modem Germans, 
there are still many phenomena wholly unexplaitied. The 
hop and honeysuckle take the form of a left-handed screw ; 
the majority of twining plants, however, twine like a right- 
handed screw—f.f. from the left below to the right above when 
the plant and its support ate looked at from the exterior. A 
twining plant will make its spiral curves without a support if 
the terminal be merely steadied by a thread and weight over a 
pulley so that the apex of the shoot is drawn vertically upwards, 
but a free horizontally sweeping shoot will make no spiral turns 
at all. There are also other spiral growths which present 
many points of interest, and sometimes the value of a twist in a 
particular direction can be easily understood. Mr. Wherry 
points out that the horns of the koodoo, for example, are twisted 
in a right-handed spiral on the left side and a left-handed 
spiral on the right side. The result is that when the animal 
rushes through the bush the horns thrown back act as a wedge 
and drive aside the branches as the koodoo dashes through the 
thicket. With regard to hoofs and nails, it is astonishing under 
the influence of moisture and absence of friction how these 
organs will curve and grow spirally. 

Thb cause of death by electric shocks has been experimentally 
investigated by J’rof. T. Oliver and Dr. R. A. Bolam, who 
describe their methods and results in the British Medical TournaU 
The increasing employment of electricity within the last few 
years has demonstrated, by the accidents to workmen engaged 
in Its generation and distribution, that danger is involved. Two 
Opinions are held as to the cause of death in such cases, viz.: 
(i) that death is due to failure of the respiratory centre (d’Ar- 
sonval); {%) that it is due to sudden arrest of the heart's action. 
From the appearance presented by the internal organs after 
death, some physiologisu have maintained that death is due to 
asphyxia. But other evidence suggests that death is not due to 
failure of the respiratory centre. In the experiments carried 
out by Prof. Oliver and Dr. Bolam, an alternating eurrenf' 
was used, and death appears to have resulted from heart rather 
than respiratory foilure. Whilst in some of the experiments death 
seemed to be due to contemporaneous cessation of the tes^ta- 
tion and heart’s action, yet in most there was ample demonstm- 
tion that the organ first to be arrested was tWe heart, ftv 
berthing was observed to continue rhythmically jfbr a brief 
period, and then irregularly and feebly before sto^ng. There 
*1$ reason to believe that only in the case of very high vnUagea 
with currents consMerably al^ve the potential usually required 
to kill the animal is there rimultaneotts stoppage Of henrt and 
respiration. Primary cessation of Uie heart's beat is, withoOt 
doubt, the general rule, while under do circumstances dM ^the 
authors succeed in causing primary arrest of respImtkHilc^Qwad 
by firilure of the heart. It follows ftom thU tlWA fosuspita^ 
apparent death ftesn electric shock is made much more - 

than if the foSal remit were fasoughtabmit fay vesfficatiMy 
With reference to these experiments, Dtji Lswta JoaeS" calls 
attention, in the ^kciric^l to a simtlar hiv!ssdgatimi 

carried ont fay him in i8p5» imfog a oopthmotMi currmkr 

Thb rint volume U aimouimed ortim new 
Pyfoneea,*^ fay tfari lam P. Bitbaoi> edited by 
Oenoa. It Is fay Ol 
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An amusing instance of the want of observation of the 
commonast phenomena of nature has come under our notice in 
a schedule of the **language of Flowers” issued by a wcU- 
knowti firm of perfumers. The symbol for ** assiduous to 
please” is ‘'sprig of ivy with tendrils” 1 

Dft. A. Waonkr, of Neuhaus am Ztm, Bavaria, issues a list 
of fifty mierpphotographs at t m. and 1 on* 50 each, a re¬ 
duction on a quantity. The subjects are entirely botanical, and 
include sections and microscopic organs of Phanerogams and 
Cryptogams. 

DuKtxa February the following science lectures will be given 
at the Royal Victoria Hall:—February i, ** Insects in a London 
Rack Garden,” Mr, F. Enoch. February 8, The Problem of 
(he Great African Lakes,” Mr. J, E. S. Moore. February 15, 

Brains,” Mr. Hugh de Havlland. 

Mu. S. B. J. Skertchly has a note, in the ^'Geological 
Survey of Queensland,” on a plant which he calls the •' copper 
plant,” Pcfycarpc^a spirostyUs^ belonging to the Cnryophyllacese. 
He finds it always associated with copper lodes, and thinks it 
may be of use, on this account, from a practical point of view. 
Analysis shows the ash to contain an appreciable amount of 
copper. 

Dr. C. K. Bessky republishes, in a separate form, his 
address as retiring president of the Botanical Society of America, 
entitled " The Phylogeny and Taxonomy of Angiosperms.” A 
modification, to a not very large extent, is proposed of the 
systems of De Candolle and of Eichler and Pranll, by which it 
is thought that the phylogenetic relationships of the orders of 
Monocotyledons and Dicotyledons are more completely indicated. 

We have received the first three numbers of a new 
serial, the Circular of the Royal Botanic Ciardens, Ceylon, in¬ 
tended to deal with agricultural, horticultural, and botanical 
topics, with special reference to the work carried on in 
the Botanic Garden. The chief subject treated in these 
numbers is the caqker of the cacao tree, its cause, and the pos¬ 
sible remedies, including a correspondence on the subject with 
the authorities at Kew. 

Mr, J, H. Hart, the Superintendent of the Royal Botanic 
Gardi^' Trinidad, has commenced, in the BulUtin of Mis- 
cellm(^H 5 InformcUiaHt the publication of a monograph of the 
Ferns of the British West Indies and Guiana, prepared by Mr. 
G. S. Jenman. Vol. Iv. part 5 of the BuUttin^ ixyx January 
r^8, is entirely occupied by the two genera Hyrnernphyllum 
and Tfichomarus^ twenty-nine species being described of the 
former, and forty-two of the Utter genus. 

A leaflet on The Advantages of Boiling Drinking Water 
and Milk” has just been published by the National Health 
Society* It is written by Mrs. Percy Fmnkland, and is in¬ 
tended fbr distribution amongst both rich and poor. It con¬ 
tains a brief account of the dangers which may attend the use 
of contaminaied water and milk, and a few simple instructions 
are given for ensurirq; the removal of any noxious germs which 
may be present by the efSefont boiling of these liquids. Copies 
for dlstriburipn may be obtained of the* Secretary of the Society, 
53 Berners Street, London, W* 

’nfit ftddBfohS to the Zoological Sodetj^s Gardens during the 
past include a Mosatnbiqae Monkey [Cercapith^us 

Irom Sonth-Ea|t Africa, presented by Miss 
Kogert i'a (Ceim fftanacJkui) from 

BottthHreaiMiVBiftrit, presents Mr. W. Jay; a Chinese 
froih Chino; proeented by the Rev. E. 
j ^ Cassowary (Camarius ^ccarU) from New 

Mr, Dodgeon, the #ords ^^symbolically 
be; inserted btfore "the 

studyfinitoM 
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OUR ASTROi'^OMICAL COLUMN. 

Astronomical Occurrences in February t— 

P'eb. 3^ i8h. 43m. to iph. lom. 5 Geminorum (mag* 37) 
occulted by the moon. 

^ tyh. 34m. Near approach of Cancri to the moon* 

6* tUlUs 1“ N. of T EridanL 

9. loh. 13m. Minimum of 3 Persei (Algol). 

II. 6h. Mercury i' N. of Mars. 

11. lyh. 26m. to lyh, 54m. 89 VirginlS (mag. 5*9) oc¬ 

culted by the moon. 

12. yh. am. Minimum of 3 Persei (Algol). 

13. tph* to aoh. 37m. b Scorpii (mag. 4'8) occulted 

by the moon. 

14. loh. 23m. Moon in conjunction with a Scorpii 

(Antares). 

14. Illuminated portion of Venus =:^ I'ooo. 

M »* Mars = 0*981. 

14. lyh. Saturn in conjunction with moon. Saturn 

5 ’ 30' N. 

15. Venus ij'’ S. of the sun. 

23. 8h. 52m. to 9h. iim. Jupiter with only one visible 

satellite. 

Theory of Periodic Comets. —We have already called 
attention in this column (September 16, p. 473) to the recent 
work of M. Callandreau on the subject of ^saggregaiion of 
conietary matter, and pointed out the lines he has followed in 
his research. In the Antiales de VObsertHtieire de Paris^ 
Memetires^ t. xxiii., he has collected the results of his recent 
work, and examined to what extent the theory is supported by 
recent observations. The circumstances favourable for disrup¬ 
tion are—close approach to Jupiter, small relative velocity, and 
small excentricity of orbit. The question is, therefore, to what 
extent do the elements of comets which have given evidence of 
disintegration exhibit these peculiarities. It must be remem- 
l>ered, that it is only since the comet of 1882 was seen to be 
accompanied by faint nebulous matter that the neighbourhood 
of a comet has been regularly explored to detect the presence of 
companions. The most typical case yet noticed is that of the 
comet of 1889 V., which was very numerously attended, and of 
which it has been established that the orbit of at least one of 
the companions cuts the orbit of the principal comet near its 
aphelion. Since this comet, as Chandler has shown, made an 
approach to Jupiter in 1886, it seems likely that the disruption 
took place then, owing to the influence of that planet, since the 
conditions indicated as favourable to the theory are all present 
in this instance. The existence of the two distinct comets of 
Wolf and Barnard (1892 V.) can with probability be traced to 
the action of Jupiter, but the cpc«h at which the approach to 
the planet occurred cannot be decided. 

The famous instance of Biela is inconclusive. A general in¬ 
vestigation of the distance between the two nuclei shows that 
this is greatest about perihelion, and least at, or near, aphelion. 
The dimcnlty of identifying the two nuclei led Prot. Hubbard 
to make two hypotheses in his calculations, and he preferred that 
which gave the minimum distance between the two nuclei. But 
M. Callandreau shows that adopting the second hypothesis, 
which, though rejected by Hubbard, Is by no means excluded 
Ijy the result of his researches, the division of the comet into 
two parts would take place in Heliocentric Xxmgitude 266®, while 
the lot^tude of the point of closest approach of the orbit of 
Jupiter and the comet is 268^ 

The suggestion that a family of comets with aphelia near the 
orbit of Jupiter and with perit^ approximately half that of the 
planeti fiipttld be introduced into the solar syrtem by the action 
of Jupit^, Is not without its objections, bas^ on the theory of 
probabBiUee ; but the mulUplication of comets by disruption is 
tree from 'this objection, and would also tend to explain the 
faiptimA is a feature of this class cd* comets. 

PHDl^ltAPHtc Maonitudes.— In Circular No. 22, issued 
from ^^vard College Observatory by Prof, Pickering, the 
quesdim of photographic magnitudes of stam is considered. It 
is pdmd but that it is a matter of great importance to know 
how rim relative brightness of sto^ images wilt vary on 

diflprtK)tbi|tes, or on different porti^ of the same plate* It 
is espd^ Imptirtont to determfoe the amount of this error, 
rince if ^ easily eliminated arid hat beeh supposed to be 
large sbirfe ffersohs not fkmBkfr With stellar pnotograifos. 
A nmmiwrs of phem^phs of the same portion 

of the shotvs that this •oarou of circbr is small, so small 
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that it is not readily determined by direct meaBuremeot. The 
uniformity of different portions of the film is shown by allow¬ 
ing the stars tb trail over the plate. A much more deHbate 
test was found in the discussion of a series of measures of the 
variables discovered by Prof. Bailey in the Cluster Messier 5. 
Sixty-three of these variables were compared on 41 plates by 
Argelander*8 method, with a se<]uence of comparison stars. 
Estimates were made of the difference in grades of each variable 
from the next brighter and the next fainter star of the sequence. 
The sum of these differences gives the interval between the 
comparison stars, and combining all the results gives, in general, 
several measures of each interval on each plate. Ea^ com¬ 
parison star in turn may then be re^rded as a variable, and 
Its changes in light determined from the next brighter and next 
fainter star of the sequence. Comparatively few measures were 
made of the six brightest and the three faintest stars of thd 
sequence. The five intermediate stars were measured on 4I, 
39, 3S, 30 and 30 photographs respectively. On the average, 
therefore, five stars were measured on 35 plates, which mve a 
range of 0 ‘I 2 magnitudes and an average deviation cu OY )2 
magnitudes. The average deviation 0'02 includes: (i) the 
errors of observation ; (2) errors due to neglecting hundredths 
of a magnitude ; (3) errors due to irregularities in the film 
which enter with their full value into the result. Since the 
combined effect of -these three sources of error is only ± 0*02, 
it is evident that neither of them can be large. The errors due 
to the film are in fact so small, that there is no evidence that 
they exist, and more delicate methods of measurements are 
requiieil to render them perceptible. 


THE COMPARATIVE PHYSIOLOGY OF THE 
SUPRARENAL CAPSULES} 

PJR. SWALE VINCENT has in previous communications 
^ given certain experimental evidence in favour of the view 
that the paired suprarenal bodies and the inter-renal gland of 
Elasmobranch fishes correspond respectively to the medulla and 
the cortex of the suprarenal capsules of the higher Vertebraia. 
This evidence consisted in the utilisation of the discovery of 
Oliver and Schafer that the medulla of mammalian suprarenal 
contained a substance which, when injected into the circulation, 
produced an enormous rise of blood-pressure. Dr. Vincent 
ound that the paired bodies of Elasmobranchs contained this 
active substance, while the inter-renal gland in the same order of 
fishes and the known suprarenals of Teleosts did not. Thus it 
appeared that the meaullary portion of the suprarenal was 
aosent in Teleosts, the suprarenal bodies in this order of fishes 
conneting solely of cortex. 

Since performing the above experiments his attention has 
been mven to the general physiological effects of extracts ob- 
tainea from suprarenal capsules. The extracts were made sepu- 
raiely from criftex and medulla, and injected subcutaneously 
into various mammals. It was. noted that the injection of 
medullary material was invarhcbly fatal if a sufficiently latge 
dose were administered, while the cortical extracts produced no 
appreciable physiological effects. The mode of preparing the 
extracts was usually by boiling for a short time in water or 
normal saline, and carefully filtering, as it had been found that 
boiling, if not too prolonged, did not destroy the active 
materud. The symptoms usually observed were a characteriaric 
prt^ressive paralysis, with occasionally convulsions. Death 
protably occurred by respiratory paralyms. 

Since these effects were only pranced bymedullary substance, 
there appeared now to be afforded a still further means of testing 
the above views concerning the homologies of the two kind$ m 
suprarenal in Elasmobran^ and the corpuscles of Stanaiua In 
Teleosts with the two portions of the suprarenal capsules of the 
higher Vertebrata. Accordingly, in the present communication 
the hypothesis has been established on a still firmer basis by 
testing the effects of the two kinds of gland in Elasmol^enehs 
and of the cortical suprarenals of Teleosts, where extracts of 
them are injected subcutaneously into small mammals. Natttnilly 
only very small quantities of material have been availaj^e for 
this purpose, but the effects upon mice have been quite d^Wt*. 
Material firom Gadus tnorrAua produced no effects whatever. 
The paired bodies from ScyiHum amicuki and Ra^a 
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produced characteristic symptoms and a ra|ridly &ta1 result. 
Again, the tnte^ renal from these genera was found to be inactive. 
One of the mice certainly which was inketed with an inter-renal 
extract was found dead on the following day, but Dr. Vincent 
thinks this result can reasonably be attributed to contamination 
with the paired bodies, and is analogous to the effect one some¬ 
times obtains upon the blood-pressure'when inter-renal extract 
is injected intravenously. The /^mptoms noted in the mice as 
the result of injection of the a<^ve material were quickened 
respiration at first, which afferwards became slower and slower, 
and piralysis commencing in the hind-limbs, and finally affect¬ 
ing the whole body. In one case there were convulsions. In 
fact, the results were tyjucally those of poisoning by suprarenal 
medulla. 

These experiments afford further positive evidence of the 
homology of the paired bodies of Elasmobranchs with the 
medulla of the mammalian suprarenal. The direct evidence 
in favour of the homology of the inter-renal with the cortex of 
the suprarenal is mostly morphological and histological, and 
this the author has detailed elsewhere. * 


MIMICRY IN INSECTS} 

CHARING in the perplexity avowedly felt by many of my 
predecessors in this chair as to the choice of a subject for the 
annual address—perplexity arising rather from the redundancy 
than from the scarcity of entomological matter—I have been 
led to think, considering the wide-reaching importance of the 
questions involved and the unmistakeable interest shown in the 
recent discussion at two of our meetings, that some account of 
the mimetic relations existing among insects might not be out 
of place. Having for a considerable period devoted some 
attention to the matter, I propose to pass in review what has 
been placed on record ; and if, in so doing, I traverse ground 
very familiar to most of us, my excuse must be the fascinating 
interest which attaches to the whole subject. 


Earj.y Contributions to Mimicry. 

The application by Henry Walter Bates, our lamented Presi¬ 
dent, of the great principle of natural selection in elucidation of 
the mimicries found among insects is too well known to require 
any detailed reiietition hcie. It is sufficient to recall that, as 
the result of many years’ experience in tropical South America, 
Bates established the facts that (i) among the abundant and 
conspicuous butterfles of the groups Danainx, Heliconiinse, 
Aerseinse, and some Papilioninx were found very much rarer 
mimicing forma, chiefly of the group Pierinse but partly belong¬ 
ing to other groups and some even to die Het^rocera, which, 
departing very widely from the aspect of their respective allies, 
imitated with more or less exactness the abundant species in 
question ; (2) the numerous and showy Danaime, &c., although 
^ slow flight, did not appear to be molested by the usual insect¬ 
ivorous foes; and (3) the members of these unassaHed tribes 
possessed malodorous juices not found in the mimicking forms or 
their alHea. From these data he argued that the explanation of 
these extraordina^ resemblances was to be found ui the great 
advantage it would be to species undefended by offensive secre¬ 
tions, a^ therefore palatable and much hunted down, to find 
escape in the disguise of species recognised mid avoided as un¬ 
palatable ; and traced the mimicries to the long-coAtinued action 
of natural selection, perpetually weeding out by Insectivorous 
agencies every occurring variation not in me direenon of likeness 
to the protected forms, but as perpetually preserving, and so 
aiding the development byheremty of, every variation favour¬ 
able to the attainment of the protective mimicry. 

This tmeUnu application of the Darwinian theory in solution 
of one of the most difficult and baffling Of the problems pre¬ 
sented to xoolo^sts, was of the greatest service atm encoutige- 
in^t to all students of evolution. I retain to-day Um UveUest 
veoolleetion of the delight 1 experienced in the perm of aeopy 
of BateS'S memoir received from himself; for ma wqrk was not 
that of the meit cabinet systematUt, but camp iVlth m) the fuice 
of face^to-fike commune vrith the abounding life of dia htdpics* 

Before two years had passed, Bteues^s explahatif^ of 
was confirmed by his former compaxucm m 
Russel WaWacp, who, woik% vrith equ^ 
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MnUyan tslandst had observed and vtas able to adduce a strictly 
analogous series of mimetic resemblances among Oriental butter* 
fliesi and gave his unreserved acceptance of the Batesian inter¬ 
pretation. Such support from the co-founder with Darwin of the 
theory of natural selection, and from a naturalist of the widest 
experience in both Western and Eastern tropics, was of the 
greatest weight with evolutionists generally. 

My own contribution to the subject was read to the Linnean 
Society in Match 1^8. In the previous year I had made an 
entomological tour in Natal, and had enjoyed sonic precious 
opportunities of observing in nature several cases of mimicry 
between species not inhabiting the Cape Colony. There was no 
claim to originality in my paper; it simply rounded off the case 
by a^ing from Africa, the third great tropical region of the 
globe, a series of instances and observed facts confirmatory of 
those brought forward by Bates from the Neotropical, and by 
Wallace- from the Oriental region. Of course I had had nothing 
like the extended field experiences of those great naturalists, and 
the African material then available was but scanty; but it so 
happened that perhaps the most striking and elaborate of all 
recorded cases of mimicry—that exhibited by the females of the 
Afare^-inoup of Papiiio —had come under niy personal obserya^ 
lion K! South Africa, and I was thus in a position to describe 
satisfactorily a wonderful illustration of the Batesian theory,* 

It will be remembered that Bates, in his memorable paper, 
also brought to notice the very close resemblances, or apparent 
mimicries, which unquestionably exist between species belonging 
to different groups or subfamilies of protected distasteful butter¬ 
flies themselves; but neither he nor Wallace felt able to give 
any explanation of these instances, which obviously differed very 
materially from the cases of mimicry of an unpalatable protected 
species by a palatable unprotected one. Not until 1879 was there 
any elucidation of this side of the matter, but in May of that year 
speared in A^swas^ Friu Muller's notable paper on **//«waaml 
Tkyridiay' which was translated by Prof. Meldola, and printed 
in our PnKeidings for the same year (p. xx.). In this memoir, 
Muller made the valuable suggestion that the advantage derivable 
from these resemblances between protected forms was the division 
between two species of the percentage of victims to the in¬ 
experience of young insectivorous enemies which every separate 
spates, however well protected by dislastefulness, must pay. 

Prof. Meldola not only brought forward and supported, with 
all his wonted grasp and acumen, F. Muller’s daring interpreta¬ 
tion of this phenomenon, but in 1882, in a paper discussing the 
objections brought against Muller’s view, made a distinct advance 
by showing how that view could justly lie extended to explain 
the characteristic and peculiar prevalence of one type of colour¬ 
ing and marking throughout large numbers of species in pro¬ 
tected groupS'-BO especially noticeable in the sub-famiUcs 
Danaime, HeUconiinae, and Acreoinse. 

In 1S87 was published Prof. Poulton’s most interesting 
memoir entilled “ T^e Experimental Proof of the Protective 
Value of Colours and Markings in Insects in reference to their 
Vertebrate Enemies,” which dealt in great detail with the actual 
results of numerous experiments conducted by himself and other 
naturalists with the object of ascertaining to what extent highly 
conspicuous (almost always distasteful) larvse and perfect insects 
are tejected or eaten by Urds, lixards and frogs. The conclu¬ 
sions given at the close of this paper cover a wide range in con¬ 
nects with the subiect of warning coloration, and among them 
I would call special attention to No. 5, in which the author 
points out that In the various species in which a conspicuous 
appearance is produced by colour and marking, the same colours 
and patterns appear a^n and again repeat^,” and adds that 
In this way tne vertebrate enenrinA ure only compelled to learn 
a few Q^pes of appearance, and tht types themselves are of a kind 
which stfcb enemies most easily learn.” This generalisation 
certiilnly had the merit of first <fetecting a great additional ad- 
vanfege derivable from the common aspect exhibited by si • 
nhmwdf protected forms in the extended ** MtHlerlan” aaso- 
oliTtfoiie inoicated by Prof. Meldtda; and it was applied by 
WitQaoe to the case of the HeliconiidW in the comprehensive 
warning eolovaticn and mimicry generally given in 
We are further indebted to Prof. Poulton for 
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the discussion and summary of all extant data up to 1890 in his 

Colours of Animals a work which abounds in pregnant 
su^estion, and indicates with justice and clearness how far the 
evidence forthcoming was valid, and in what directions evidence 
still lacking should sought. 

Wallace well observed that *‘to set forth adequately the 
varied and surprising facts of mimicry would need a large and 
copiously illustrated volume ; and no more interesting subject 
could be taken up by a naturalist who has access to our great 
collections and can devote the necessary time to search out the 
many examples of mimicry that lie hidden in our museums.” 
A work ostensibly of this character was issued in 1892-93, in 
two parts, from the pen of the late Dr. Erich Haase, under the 
title of ** Untersuebungen Uber die Mimicry auf Grundlage eines 
natUrlichen Systems der Papilioniden ” ; and last year an English 
translation of the second part was published, and has quite 
recently been reviewed by rrof, Poulton (Nature, November 
4 and II, 1897). 

Recent Contributions to the Subject, 

Among recent contributions to the subject, we shall, 1 think, 
all agree in assigning a high place to the memoirs with which 
Dr. F. A. Oixey has enriched our Transactiom. In 1894 he 
read before the Society his elal>orate paper “ On the Phylogeny 
of the Pierinte, as illustrated by their Wing-markings and 
Geographical Distribution,” and look occasion to discuss the 
wide divergence from the primitive or typical pattern of the 
group caused by mimicry in such»genera as EuUrpf.y Ptreuie^ 
Dismorphiat ^kc. Adopting the Mullerian interpretation as 
expanded by Meldola, he proceeded to offer the original sug¬ 
gestion that, in the acquisition of closer resemblance between 
two or more protected forms, it was not necessary that in every 
instance the process of adaptation should He solely in the 
imitation of one particular form as model, but that there might 
very well exist mutual convergence of the forms concerned, 
thus accelerating the attainment of the common beneficial 
resemblance. This “reciprocal mimicry” the author further 
explained in a paper read in 1896 “ On the Relation of Mimetic 
Patterns to the Original Form ” (pp. 72-75), by a consideration 
of certain mimetic sets of Heliconii, Pierinae, and Papilioninse 
which present features and relations of pattern and colouring 
explicable apparently in no other way than by the hypothesis 
in question. This paper also gave a lucid demonstration, tracetl 
through corresponding series of existing forms of both mimetic 
and non-mirnetic Pierinsc, of “ the successive steps through 
which a complicated and practically perfect mimetic pattern 
could be evolved in simple and easy stages from a form present¬ 
ing merely the ordinary aspect of its own genus,” and further 
adduced reasons for holding that “ it is not necessary that , the 
forms between which mimicry originates should possess consider¬ 
able initial resemblance.” In his latest memoir, “Mimetic 
Attraction,” read on May 5 last, Dr. Dixey expanded a sug¬ 
gestion he had previously (1896) made respecting divergent 
members of an inedible group to point oot—stiU from evidence 
in the Pierine subfamily to which he has devoted so much 
fruitful study—“ how the process of gradual assimilation starting 
from one given point may take not one direction only but 
several divergent ^ths at the same time,” with the result that 
a more or less intimate mimetic relation was brought about with 
several protected forms of quite different affinities, though each 
connect^ in their colouring and aspect with some group of 
distasteful associates. He further set forth very fully the dis- 
tinctkai which exists between the mimicry of inedible by edible 
forms, whidi could only be in one direct ion and was of a<1 vantage 
to the mimicker alone, and the assimilation among inedible forms 
themselves, where the mimetic attraction acts reciprocally, to 
(he a^vant^e of all participators. 

^Bother of our Fellows, Colonel C. Swinhoe, distinguished 
fmr hfe wide and intimate knowledge of Oriental Lepidoptera, 
read b^ore ,the Linnean Society, in 1895, a most interesting 
paper ''On Mimicry in Butterflies of the genus HypoHmnas,"' 
to. this memoir, as the author points out, a small group of wide- 
rm^Air mimetic insects is followed throughout its gc^raphical 
di^ffeiutbn \ and the process of mimetic modification is traced 
theoalEh fhe female, from the araaxing instability of that sex of 
JSf, (local form) in the Fiji Islands, where the male is 

stiiUe and of the normal ancestral'pattern and colouring, to the 
q|)|[^ito extreme in Africa, where (with the exception of H, 

both sexes of the known allied forms of the genus 
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are equally mimetic.^ The sitijfular contrast l>etAveen the 
numerous modifications of the female of the Bylina type, and 
the absolutely constant imitation of Danais cAfysippus alone by 
the 9 is well brought out, and the different cotirses 

thus pursued by the respective females are shown to depend on 
the range, variation, and abundance of the model that is 
mimicked. Colonel Swinhoe had previously (1887) published a 
good account of mimicry in Indian butterflies, and in it mode 
special reference to the remarkable series of close likenesses 
l>etweeii species belonging to different subgenera of the great 
protected genus Euplfxa. 

Mimicry in Various Ordkrs ok Insects. 

So much prominence has naturally been given to the very 
conspicuous development of mimicry among the Lepidoptera, 
that It is not uncommon to hear the matter spoken of as if 
limited to butter Acs and moths, and even entomologists neetl 
to be reminded of the prevalence of the phenomenon among 
other orders of insects. The stinging Hymenoptera furnish the 
most numerous models to members of other orders, being closely 
mimicked by numerous Diptera, by many heterocerous Lepi¬ 
doptera, by various Carabid, Heteromerous, and Longicom 
Colcoptcra, and by some Hemiptera; while certain ants are 
well imitated by spiders. As rerards CoUoptera^ mimicry is 
mainly found within .the limits of the order itself—Cicin- 
delids by Heteromera and Longicorns, Carablds by HeteT* 
omera, Malacoderms by Longicorns, and Rhynchophora by 
Longicorns ; but certain Cleindelid and Rhynchophorous beetles 
are closely copied by Orthoptera, belonging respectively to the 
genera Condylodeira and Scepastus. lepidoptera do not seem 
to And mimickers beyond their own order, unless the case 
quoted by Haase from K. Hartert, of the resemblance of a large 
Cicada to the Indian ThaummUis aliris (Morphime) be one of 
actual mimicry. Nor do Diptera appear to be models for 
imitation, except in the case of the lumting spiders, which 
mimic the Musddse they chase ; although the neuropterous 
Bittacus certainty bears a strong likeness to Tipula, and may 
possibly find the advantage of that harmless aspect in approach¬ 
ing its prey. It cannot be denied that some ot the inter-ordinal 
mimicries are even more impressive and striking than those so 
notable among butterflies, the excellence of the superficial dis- 
guii^e of general outline, proportion of parts, colouring, and 
markings being so great os to throw into obscurity the really 
vast structural discrepancies. Such cases as the imitation of the 
South American wasps of the genera Fotybia and Synmea by 
moths of the genera Sphecosmna and Myrmecopsis, of the 
Bornean sand-wasp My^mmia avicutuSf by the beetle CoU- 
hoiy^hombus fasciatipennis^ or of the Philippine tiger*beetle 
TricondyM, by the cricket Cofidyiodeira, arc absolute marvels 
of deception, all belonging to that special phase of mimicry 
where the obvious advantage to the unarmed mimic lies in being 
mistaken for the armed and formidable model. 

Returning to |he general aspects of the subject, it is of im<> 
portance to consider more closely how the evidence stands in 
relation to (o) persecution by insectivorous foes, (^) possession of 
malodorous and distasteful juices by certain groups of insects, (r) 
rejection or avoidance by foes of the insects provided with offensive 
juices, and {d) loss occasioned to distasteful species by the attacks 
of young and inexperieiiced enemies ; for it is admittedly on the 
co-operation of these foctors that the theory of mimicry depends. 

{a) Persecution by Insectivorous Foes. 

As regards the first point, the brood fact of insects generally 
constituting the food of countless devourerS, vertebrate and in^ 
vertebrate, is b^ond dispute ^ immense and Incessant persecu¬ 
tion is universally at work. But when we proceed to examine 
this world-wide persecution more in detail, and to ask in what 
special directions it works, or what groups or species are the 
particular prey of certain groups or species of enemies, we very • 
soon discover how little is exactly known. Birds,* for insunce, 
are such notorious and apparently indiscriminate insect-eateiEi ^ 
and some of them are so active and demonstrative in their ^ 
hunting, that It seems but reasonable to regard them as the chief ' 

I h thoold be noted that in the African H. and the ,Malafaiy 

//. dexithsa the eexet are alike and non-mimetic, and that therefore ; 
ftpedes prdbably most closely approximate to primitive appearance ef 
the gemui 

s See Prm, TVwiw. Mnt* Sec., tSfts, p. 369, pi. a., who in the tome c, 

S laoe alio Bgures another most striking case frinn. Berm, in which the 
ymemipteimis Trwelta pairicialh is mimicked by me lepldoptcrous 
Scetiemima e 

NO. 1474, VOL. 57] 


pursuers on the wing Of the abundant and defenceless butterflies. 
Vet in the discussion which followed the reading of Dr. Dixey’s 
last paper already referred to nothing was more noticeable than 
the very scanty testimony to such persecution on the part of 
Hrds that could be brought forward by the very competent well- 
travelled entomologists present. In met, thejpoverty of observed 
cases of such attack has induced the opinion among some 
entomologists that birds very rarely chase butterflies at aU, and 
the (Htblished expression of this view by Fryer, Skertchley, 
Piepers, and other experienced collectors cannot be overlooked. 
But t am persuaded that in this instance, as in so many others 
where the life-history of animals is concerned, the dearth of 
evidence is due to the neglect of well-directed and sustained 
observation. Little can be gained Ivy merely noting such cases 
as happen to force themselves on the collector's attention; the 
' .collector must resolutely set himself to search out and keep 
watch upon what really takes place. Considering that there is 
no record of any naturalist’s having seriously taken up the in¬ 
vestigation of this matter in the field* I think that very much 
positive evidence could hardly be expected, and that wnat has 
been published goes far in the direction of proving that birds 
must still be reckoned among the principal enemies of 
butterflies. 

(b) Possession ok Malodokovh and Distasteful Juices 
BY certain iNSECT^i. 

The presence of malodorous juices in many insects is a matter 
of common observation, and is a protective property possessed 
by several entire groups, especially among the Lepidoptera and 
Cfoleoptera. There is abundant evidence as to the prevalence of 
these secretions, and among the Lepidoptera they are particularly 
developed in the butterflies of the groups Danainic, lieotropinw, 
Aerxinx, and Heliconina:, and also in some Papilionime, 
as well as in many moths of the groups Agaristithe, Chalcoriidic, 
Arctiidai, Lithosiidx, &c. The strength of the disagreeable 
odour emitted is in some species very great; Seits, for instance, 
mentioning that the smell of the South-American Heliemius 
bes<kei and Eueides aliphera extends over a radius of several 
paces, and Woodmason and De Nlc^villc te.stifying to the same 
effect as regards the Indian Papilio pkiloxenus and allied forms. 
When molested many of these offensively-smelting species 
exude drops of a yellow or whitish fluid which leave on any¬ 
thing they touch a stain and odour difficult to remove, as I 
have experienced in the ca.se of the Mauritian Euplcea euphme, 
the South-African Danaino; and Acrseioai, and various South- 
African A^aristidee, Glaucopidee, and Arctlidre. 

The origin and manner of acquisition of these unsavoury 
secretions have yet to be discovered ; the suggestion (so much 
insisted on by Haase) that these Juices are directly derived from 
those of similar quality in the food-plants of the larvie arising 
from the long-known circumstance that some of the food-plants 
of species in the protected groups are of an acrid or p^sonous 
character, such as {e.g.) Asclepiads in the case of many Danainae, 
and Aristolochla in that of the inedible forms of PapilioninGe. 
No doubts too, the fact that the unpleasant qualities are very 
often fully developed tn the larvm of the distasteful species—as 
1 have found with Dancdschrysippus and various Aeradnee—lends 
some weight to the suggestion; but at present nothing ap¬ 
proaching sufficient data can be brought forward respecting 
the actual food plants to which the protected groups, in contrast 
to the unprotected, are thought to be restricted, it cannot be 
^Dsaid, as Prof. Poulton has pointed out (Avr. IM* 
Lond.y 1887, pp. 198, &c., and Nature, November 4, rSgy, 
p. t), that the food-plants of many of the dUta&tefol &tope^ 
nuHns do not belong to any poisonous or acrid category; and 
his own and Mr. Latter’s papers on Duramura alone 

amply demonstrate what powerful acids can be elsJbprated by a 
larya which finds its food in such innocuous fflants as poplar m 
willow. The supposed direct: derivation of the nauseous jttfoM 
from the plants consumed is thus pUinly 4 matter tfod aaml^ 

[ investigation ftom both biological and chemical standpoints. 

<(*) Avoidance or Rr/eotion of, Insects 8v ' ^ 
iNSfCTtVORDUa ANIHAta# ' ^ ^ 

The avoidance or rde^tion as food by fosecUvorotfs aoh^^ 
of the insects pos#SBti« malodorous or dittastjifafl"||4^ 
longer rests merefo On Ihe negative eVidtmeb 
Wallacsv Belt, atm otho: competent obiwr^, 
in nature such distasteful forms ate hal4tua% 
unmolested; the^ is now fouCh 
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9$ to the manifest avoid&nce or di^u&t with which such species 
ire left untouched, or thrown asi<w after tasting, when offered 
to domesticated or captive vertebrate animals that devour 
ordinary insects with avidity. The numerous experiments 
of this kind recorded by Butler, Jenner Weir, weismann, 
Poutton, and Llo;^-Morgan, as regards both larvse and images 
of European species, are Supported by a few made by Belt with 
Heticoniitue in Central America, by I)*Url>an and myself with 
Danafnae and Acr^nse in Sooth Africa, and by Haase with 
DanalnEC in Singapore. 

It is manifest, of course, that even the most distasteful forms 
cannot enjoy complete immunity from persecution ; in ordinary 
circumstances they are doubtless mainly kept down by parasitic 
insects, and during any scarcity of more palatable prey it is cer¬ 
tain that they will be devoured fau/e de mieux by vertebrates 
and invertebrates alike. 

(d) Losses due to Inexperience of Enemies. 

As regards the important point whether the protected forms 
have to suffer a certain percentage of loss from the ^ attacks of 
young and inexpcriencea birds and other animals, it must be 
admitted that the evidence at present forthcoming is exceedingly 
scanty ; and I have long felt considerable doubt as to the 
sufHciency of this factor to account for the mimetic resemblances, 
often remarkably close, between members of associated pro¬ 
tective groups. But on reviewing carefully the recorded observa¬ 
tions which appear to hear on the question, I have found reason 
to think that there is enough support to justify the provisional 
acceptance of the Mullerian explanation. We have in the hrst 
place Fritz Muller's own capture of Heliconii and Acneime with 
a notched piece bitten out of the wings, and Distant’s (/.f., p, 65) 
of a jyanaix ckrysippm whose wings had been bitten unsym- 
mctrically, apparently by a bird. Then there is the significant 
record of Skertchley, who, among twenty-three species of 
Bornean butterBies taken with both nindwings mutilated in the 
saute manner, notes no less than four Danainie, viz. Ilestia 
lynctus^ H. lenconoct Idtopsis daos^ and Eupla'a pftidamus. 
Jforcover, it is very remarkable that several of those ento¬ 
mologists who have specially emphasised the small i>art played 
by birds in attacking outterUies mention, among the few cases of 
such attack as they witnessed, instances of protected forms being 
assailed. Sir G. Hamjwon remarking that in South India the 
Kuplceo; and Danaids were caught as often as any others, and 
M. Piepers that in two of the four cases which he had seen in 
Sumatra and Java, the species seized were Euplieac. 

The question underlying this is manifestly whether insect- 
eating animals have an insnnctive inherited discernment of what 
^cies are unfit for food, or whether, on the contrary, each 
individual has to i^uire this necessary knowledge by personal 
experience, aided in some vertebrate groups by parental guid¬ 
ance. So numerous and so marvellous are the instinctive or 
congenital activities of animals---e5pecially in the insect world, 
where past experience or parental instruction is almost always 
nouHncistent—that there has been a very general disposition on 
the part of naturaUsts to incline to the former view in a matter 
^ all-important os suitable food. Yet, as far as experiment has 
hitherto gone in this direction, there seems good ground for 
holding tnat^at any rate in such specially insectivorous verte¬ 
brate groups as birds, lizards, and frogs-^the young possess no 
such hereditary faculty of diseximination, but have to discover 
indMdnally wnal to avoid. This appears not only from Mi. 
Jenner Weir's and especially Prof. Pouhon's careful and often- 
reputed experiments with Usards and frogs, but also from Prof. 

' Ii<^*Mot|^n*s study of aew1y?batohed bTt^ of different orders, 
whm m^cates clearly with what oou^ete want of discriuiina- 
tbnevei^ of suitaMe sice is at fim pedeed at and tasted, 
but how aoon experience (oHi and it acted upon. Prof. Lloyd- 
Mo^jhii^lMiade special trial of these young btids with' many dif-' 
ahd their larvte, and states in .conclusion that he 
md hbiffad u single instimce of insdnetive avoidance, but that 
thefesuli pfhisobservatioitt is that ^>tn the absence of parental 
g|fk|a^0%v^ yot»^ have to leam ftxr themselves what is 
^ nhd have no instinctive 

I fad, to he a very Incomplffte outline of 
jiM w brand) of soolcugical 

f the grafi^Udh I 

hf M 'the" 'm the lhves%ttions 

'thepsliae' iem the 

, Sodety.^ 'It. is work' on 
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which we may with justice be oongratulated, and which should 
encourage perseverance in the same and kindred lines of 
inquiry. 

Need of Observations of Livino Organisms. 

Here, as in many other biological researches, it cannot be too 
strongly insisted on that no result of lasting value can be hoped 
for without resort to the living animals'* among aft the natural 
conditions and surroundings. It was not a stay-at-home theorist, 
fantlliar only with the dried specimens of the cabinet, that 
detected the meaning of mimicry and gave to science a rational 
explanation of the mystery, but an ardent explorer and Naturalist, 
who devoted many of the bdst years of his life to (ield-work in 
tropical lands. I am the last to undervalue the knowledge of the 
systematist, which is absolutely indispensable to all intelligible 
record, and I fully recogniM that no naturalist can be pro]>erly 
equipped for his work without a fair amount of systematic 
training; but philosophical discovery in any direction such as 
we are now considering can never be truly advanced without 
unflagging observation and experiment among organisms living 
in their natural environment. How but by the closest and most 
exact attention to the entire life-history of animals in their native 
haunts can we expect to deal satisfactorily with such questions as 
this of mimicry, of protective resemblances generally, of seasonal 
dimorphism, sexual selection, local variation, and the like? 
Admitting gratefully the good work of this kind which has been 
carried on in Europe, and esj^ecially in our own country, one 
cannot but regret that from tropical regions, where alone the 
abundance, complexity, and inceasant activity of life afford full 
prospect of the adequate reward of such research, we have little 
more than isolated notes and unconnected and incomplete 
observations, mere indications—precious as they are—of the 
rich harvest that lies unreaped for lack of resident workers 
devoted to the task. 

It is on this account that I earnestly renew the plea put 
forward from this chair on May 5 last, for the establishmont, in 
tropical countries, of biological stations for the study of the 
terrestrial fauna ; where, as in the existing marine biological 
stations, naturalists could follow, during a succession of seasons, 
special lines of observation and experiment under favourable 
conditions of laboratory and other equipment, free from the 
hindrances and distractions of ordinary collecting travel, and 
with all the advantages of mutual help and encouragement. 
The living expenses, for men of the simple tastes of the naturalist, 
would not be great; and I feel certain that, with the increasing 
facilities for swift transport, it would not be long before many 
students of biology would embrace the opportunity so provided 
for the effectual prosecution of researches of the utmost value to 
science. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford. —The usual courses in the Scientific and Medical 
Departments are being continued this term. Prof, Ray Lan- 
kester is lecturing on the “ Structure and Classification of 
Fishes,” and Prof. E. B. Poult on on the “ Natural History and 
Classitotion of Insects.” Prof. Tylor purposes to lecture on 
** Ancient and Barbaric Stages of Culture compared with 
Advanced Civilisation.” The Regius Professor of Medicine 
(Ptbf. J. Burdon-Sanderson) proposes to continue his Patho¬ 
logical Lectures of last term by discussing the Nature and 
CXuM of Tuberculosis.” 

’niie i^mination for the RadcUffe Travelling P'cllowship will 
on March 1. Candidates must have passed all the ex- 
amjtiirttdns for B.A. and B.M. in the University, and must 
eitneil'isave been placed in one of the First Class in one of the 
Fl^ Honour &hools, or have taken some University prize 
open td all. 

Mr. K. H. Biffen, of Caius, has been appointed 
D&icw^tor of Botany; Mr. F» C. fC^mpson, also of 
Caltis; D^obstrator of Anatomy; atid Mr. H. W. Pearson, of 
Chds^ Assistant Curator of the Herbarium. 

Imarary degree of M.As. has been conferred on Dr. 
:{^cs« Piwe^ of Chinese, and on Dr. W. H. R. Rivers, 
lecturer in Expeirimental Psychology. 

BMtleworth, SchoUMips in Botany and Comparative 
Aafttbtn^ M awarded at iJUus College in March. Candi- 
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dates must be medical students of not less than eif^bt terms' 
standing. The value of the scholarships is 55/. a year for tv^o 
or three years. Applications are to be made to the tutors by 
March i. 


M. Geknkz^ maUre dc amfercnces at the Paris Normal 
School, has been nominated director of the chemical research 
laboratory, in succession to the late M. Joly. 

Prof. Frank Clowes has been elected Emeritus Professor 
of Chemistry in the University College, Nottingham, on accept¬ 
ing the position of chief chemist and chemical adviser to the 
London County Council. He will thus retain his professorial 
title and status, though no longer performing professorial duties. 
The following is the resolution of the College Committee:— 
** Resolved that in recognition of the valuable services rendered 
to the College by Prof. Clowes, 6rst in organising the Chemical 
Department, and afterwards for sixteen years discharging the 
duties of Chemical Professor, and for three years the duties of 
Princiiial, an honorary position of Emeritus Professor of this 
College he conferred upon him.” 

The Somerset County Education Committee assists technical 
education in the county in a number of ways, but no branch 
of its work is likely to prove of more permanent value than 
the system of aids to public secondary schools, for the pur¬ 
poses of securing efficient teaching of scientific and technical 
Jiubjects. These grants usually take the form of capitation 
grants, with the provision that, if made at all, the minimum 
amount will be too/, per annum. Schools receiving the grants 
are open at all limes, without previous notice, to inspection 
by Mr, C. H. Bothamley—-the Director of Teclmical Instruc¬ 
tion—or other officer appointed for the purpose by the County 
Committee. It is satisfactory to find that the increased 
efficiency of the schools which has resulted from the aid and 
supervision of the County Committee has led in several in¬ 
stances to a marked increase in the number of pupils attend¬ 
ing them. In addition to annual grants the Committee has 
aided schools by grants for building and equipment. There 
are, however, still considerable areas of the county in which 
a supply of efficient secondary education is almost entirely 
wanting. But the report of the County Committee points 
-out that until local authorities receive the wider powers which 
it is hoped may be given to it by a Secondary Education Act, 
it will be almost impossible to provide fur boys and girls that 
ad^uale supply of secondary education of a modern type, 
which, it cannot be too often repeated, is the only foundation 
on which it is ]xissible to rear a system of higher technical 
education such as will bring the higher sections of the indus¬ 
trial community in this country up to the same level of know- 
ledge of their work as their competitors in foreign countries. 
It is also now becoming generally recognised that secondary 
education of the kiqd referred to is rajiidly becoming indis¬ 
pensable to every otic who desires to occupy a position of con¬ 
trol and responsibility in his particular calling in life, whether 
he afterwards endeavours to add any higher technical training 
to his general education or not. The Somerset Committee 
fully rect>gnise this educational principle, end their report 
shows that they act upon it so far as teey are able. 

Schools of Science carried on in connection with the De¬ 
partment of Science and Art arc schools in which systematic 
courses of instruction are followed. When these conditions are 
fulfilled, and a fair proportion of students take advanced 
courses, a special grant is made to the schools in addition to 
the ordinary grants. Recently, the Inspectors of the Depart¬ 
ment. were given instructions to report on all cases of Schools of 
Science where the students leaving at the end of the first year, 
or at the end of the second year, exceeded twenty-five per cent., 
the idea being that such schools had no claim to be recognised 
as true Schools of Science, for a sufficient proportion of the 
.students did not continue the systematic course of work laid 
down. This action of the Department has met with consider¬ 
able opposition from teachers and school authorities who wish 
to obtain the social grant without being qualified for lu 
Numerous schools which do not fulfil, and never expect to 
fulfil, one 0/ the essential conditions upon which the institution 
of a special g^tto Schools of Science was originally approved, 
are yet claiming the special grant for such schools instead of the 
ordinary grant. The Xlepartmcnt has now issued a second 
memorandum stating that it is foi desired to press unduly, by 
any hard and &st rule Of percent^, on those schools which 
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may, if time be allowed them, establish themselves as Schools 
of Science, when it is clear that there is a AmuS /Sde efifort to 
make them such. More than this cannot very well be conceded, 
for grants can be earned for instruction in any ordina^ science 
or art school or class, without the creation of a^hool of Science, 
in the same form as in a School of Science, f.e. <m aUend- 
ance. These grants are large, though not on to high a scale as 
in a School of Science. The Departmental Circular points out 
that the only justification of a ^ant higher than the ordinary 
one is that the school which receives it ^outd fulfil conditions 
which are not required from ordinary schools and classes. 
Whether the conditions required should be in any way modified 
can only be properly considered when the information called 
for by the Department has been obtained. 


SCIENTIFIC SERIALS. 

BnUetin of the American Mathematical SnUty^ December 
1897.—In accordance with the amended by-laws of the Society 
(May 29, 1897), by which it was arranged that four New York 
meetings annually should be held instead of eight, as previously, 
vix. on the last Saturdays of October, February and April, and 
an annual meeting in the last week of December, a meeting was 
held on October 30. The object of the change is to secure 
greater prominence and interest for each meeting, and to afford 
the members of the Society a better opportunity for scientific 
and social intercourse. Each meeting now extends through two 
sessions, held in the morning and afternoon. Forty-one persons 
(thirty-seven members) were present, and this after the recent 
successful meeting at Toronto. Nine jxipers were read, of 
which abstracts are given here. Some of the papers arc printed 
in the present number, and others wilt be published in journals 
whose titles are given.—Note on hyper-elliptic integrals, by 
Prof. A. S. Chessin, is one of the papers. If X,. is a polynomial 
in X of degree r ; and Q#,(jr)j . . . polynomials in x of 

degrees w, we know that the integration of 

j /[x, ./XAdx, 

where 

/l-'Wx,.) 

iii a rational function of x and Vx,., is reduced to the Integra- 
tion of 

where R(j:) is a rational function of a. Prof, Chessin gives a 
practical rule for the integration of (;j. — Certain classes ot point 
transformalKins in the plane, by Dr. E. O. I..ovett, was read at 
the May meeting, It is proposed to apply the transformations 
to plane curves (spirals) in a subsequent note. The properties 
discussed and the points of view differ sufficiently (in the 
author’s opinion) from the forms discussed by Laisant {Nowvelles 
Annates^ 1868, p, 318) to warrant iu publication. —Prof. li. B. 
Newson in a pa}>er, reafl at the April meeting, entitled “ Con¬ 
tinuous groups 01 circular transformations,” has for his object the 
presentation of the outlines of a fairly complete theory of the 
continuous groups of linear fractional transformations of one 
variable. His method difl'ers from the methods of lie—Dt. C. 
A, Scott, in her review of “Julius Pliicker’s Gesammelte Mathe- 
matische Abhandluogen ” (edited by A. SchoenAtet, 1895), gives 
a very interesting s^tch of this first volume, which contains 
thirty-nine memoirs by PlUcker and Clebsch’i “GedUcht- 
mssrede from the sixteenth volume of the Gottingen Ahhand* 
lungon. From the “ Notes” we learn that Prof. Newcomb, the 
president of the Society, had chosen the philosophy of hyper- 
spaOe as the subject of his address at the annual meeting 
(December 29, inp/j.—The valuable list of new publications 
covers a wide field of mathematical work. 

BulhtiH de lAtaMmu des Spences do SK F/iorshouog^ 1896 , 
Tome V. No. 3,—Report of the work of the Russian arch^ 
logical Institute at Constantinople, by Th. Quapensky, The^flief 
work of the Institute Is the collection and the itudV ahthfnUlni j 
excur^ons to Trehmonde, Samsun, Sint^ and Athen» 
oqtaoised for this purpoec. A tibraty and a im«U 
been open«d.-^The deerinatlons of fourteen stars 
observed at Pulkova ff>r the study of die vs^Udnnt tamw 
at Kaean, ^ A. Ivattot*—On trinihtfimnniylene ndd 





January 27, 1898] 


NATURE 


309 


tdmethytot!* byCi. Gustav^n.—Short report of a journey to 
Novaya Zemlya in 1896, for the observation of the eclipse of 
the tun» by Rrince Galitrine. The eclipse observations, as is | 
known, were made under fairly favourable conditions, through a 
light veil of cirrus clouds. After the eclipse, the expedition 
made an excursion inland in the high mountain region which 
covers the Island in the north east of Karmakuly. The excur¬ 
sion lasted only nine days. A glacier, two miles long, was dis¬ 
covered at the head of Karmakulka River ; very large neves are 
a characteristic feature of this part of the highlands. 

No. 4.—Study of the anatomy of Aeantko^lla peUdina^ by 
A. Kowalevsky (in French), with six engravings.—Report of 
O. Backlund on his journey to Paris and Odessa,.for the unification ' 
of the constants accepted in astronomical ephemerides.—On the 
testinp of glycerine and the analysis of wax, by F. Beilstein and 
R. Kmne (in German).—Note on a dry fog olierved in Samara, 


SOCIETIES AND ACADEMIES. 

Londo.n. 

Entomological Society, January 19.—Annual Meeting. 
—Mr. R. Trimen, F.R.S., President, in the chair.—The 
balance-sheet for the year, showing a balance in the 

Society's favour and an improvement in the financial position, 
was retul by Mr. A. H. Jones, one of the auditors. The Secre¬ 
tary then read the Report of the Council, from which it was 
seen that during 1897 the Society had lost 7 Fellows by death 
and 5 by resignation, and had elected 24, the total numl^r now 
on the list being 398. The Transaetions for the year contained 
19 memoirs, illustrated by 11 plates, and extending to 4^ pages. 
As a mark of rest>ect to the late Mr. J. W. Dunning, the Coun¬ 
cil had decided to [iresent his fiortrait as a frontispiece to the 
volume of Transaetions for 1897. It was announced that the 
following Fellows had been elected as Officers and Council fiir 
1898 President; Mr. R. Trimeu, F.R.vS. Treasurer: Mr. 
k. Mcl^ichlan, F. R.S. Secretaries ; Mr. W. K H. Bland- 
ford and Mr. F. Merrificld. Librarian ; Mr G. C. Champion. 
Other Members of Council: Mr. W. Bateson, F. R.S., Dr. T. 
A. Chapman, Sir G. K. Hampson, Bart., Mr. M. Jacoby, Mr. 
A. H. Jones, Dr. P. B. Mason. Mr. O. Salvin, F.R.S., Mr. J. 
W. Tutt. Mr. G. H. Verrall, and Mr. C. O. Waterhouse, The 
President nominated as Vice-Presidents Sir George Hampson, 
Mr. McLachlan, and Mr. Verrall, and his address was then 
read on his behalf by the Secretary. After briefly reviewing 
the i^ition of the Society, and referring to the losses sustained 
by deaths during the past year, especially those of Dr. Fritx 
Muller, Mr. J. W. Dunning, and Capuin E. Y. Watson, the 
President proceeded to review the subject of mimicry. (An 
abstract of Jiis address is printed in another part of this issue of 
Nature.) On the motion of Lord Walsingham, secon<led by 
Mr. F. D. (iodnmn, a vote of thanks to the President for his 
able and exhaustive summary of the subject, and for his services 
during the past year, was carried by acclamation. 

Oeological Society, January 5.—Dr. Henry Hicks, K.R.S., 
Pre^dent, in the cliair.—On the structure of the Davos Valley, 
Ijy A. Vaughan Jennings. Evidence was brought forward to 
show that the level area, about four miles in length, near Davos, 
is occupied by superficial deposits, and that the lateral talus-fans 
there Mve been cut through ol a relatively recent date since 
their accumulation ; that the northern end towards Wolfgang 
is blocked by moraine-material of great thickness, but for which 
the Davoser See would drain north to the Landquart, carrying 
with it the waters of the Fiuela and Dischma ; that the contour- 
line! suggest the former existence of a far larger lake stretching 
south, towards Prauenkirch, and thkt in that part there is proof 
of the previous existence of a gr^t detrital fan sufficient to 
acoi^t for the existence of the laTceinquesUoq.^Sections along 
the Lancashire, Derbyshire, and East Coast Railway between 
UnMu and Chesforfiehlf by C. Fox-Strangways. The portion 
of the Uhe considered in thb paper occupies a distance ot about 
fony and run^ nearly at rMt angles to the strike of all 
the beds from the I^s to the Coal Measures. 

Itoyal ; l$€teoi«10|rio«t - Aociaty, January i 9 .^Mr. E. 
MawM, PeMent, in the ehair.^The Secretaty read the report 

COtmeilfor yhar showing that there had been an 
inetese if ^e number of Peilows and that the finances were 
Mr. Edward Mawlev, then gave 
gd Infimoes on form and garden crops, in 
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which he pointed out the intimate connection between 
meteorology, agriculture and horticulture, lie explained the 
special characteristics of the climate of the British Isles as regards 
temperature, rainfall, &c. Of all the influences brought to bear 
on vegetable life by the atmosphere, he considered temperature 
to be the most powerful and lar reaching, and only second to 
this came rainfall. The leading effects of snow, wind and sun¬ 
shine, as well as of prolonged droughts, severe frosts and per¬ 
sistent rains, were also described. He 4 hcn dealt with the 
influence of different important weather changes on such form 
crops as wheat, roots, grass, &c., as well as on fruit trees, vege¬ 
tables, and flowering plants in the garden. In his concluding 
remarks he called attention to the great want of experijpncntat 
farmsin conjunction with meteorological stations being established 
in this and other countries in Europe. For it was only by the 
examination of meteorological observations, together with weekly 
records of the extent and character of the growth made by our 
leading crofis, that the close connection existing between weather 
changes and their influences pn such crops could lie clearly 
traced.—Mr, F. C. Bayard was elected President for the year. 

Zoological Society, January 18.—Dr. A 11 }ert GUnther, 
F.R,S., Vice-President, in the chair,—The Secretary exhibited, 
on behalf of Prof. R<>bert Collett, a specimen of a supposed 
hybrid between the Fieldfare {Turduspi/aris) and the Redwing 
( T. t7iaats).—Mx. W. E. de Winlon exhibited and made remarks 
on a skin of a r.cbra from British East Africa, belonging to a 
form described by Herr P. Matschie as Equus bnrcheJli bohmi^ 
obtained by Captain S. L. Htnde at Machakos.—Mr. L. W. 
Byrne read a paper on the general anatomy of the fishes of the 
order No/ocepna/i. The paper contained a brief account of the 
anatomy of the soft parts of CAinnera monstrosa and Caih^ 
rhynehus antaretkus^ and a comparison of them with a typicak 
Elasmobranch such as Scyllium. —Dr. W. G. Ridewood read a 
paper on the development of the hyobranchial skeleton of 
Afytes^ in which he showed that of the two axial cartilages 
present in the larval hyobranchial skeleton of this Batrachiaiv, 
the anterior one disappears completely, while the pt^terior, 
which is remarkable in extending back to the laryngeal sinus, 
persists a.s the central part of the broy of the hyoid,—Mr. F. O. 
Pickard-Cambridge read a paper on the Cteniform Spiders of 
Africa, Arabia, and Syria, whicn contained a list of the species 
already described from these countries, with notes on their 
identitfes, and descriptions of nine new species.—Mr. L. A. 
Borradaile gave an account of the Crustaceans of the order 
Stomatopoda represented in the collections made by Messrs, 

. S. Gardiner and Dr. A. Willey in several of the South Pacific 
stands. Ten species were enumerated, of which three, viz. 
Gonodactylus espinosnsy Pseudosquiila oxyrhynchay and Squiitck 
muHitubercuiatay were described as new. 

EniNBtlRCB. 

Royal Society, January 17.—Rev. Prof. Flint in the chair. 
—pt. Hugh Marshall re^ a note on the axes of symmetry 
which are crystallographically possible. In this paper the 
author gave a proof simpler than that of Gadolin (*‘ M^moire 
sur la deduction d*un seul principe de tous Ics systemes crystal- 
l<^raphiques avec leurs subdivisions ”), namely, that if the law 
01 rational indices lie assumed, only digoual, trigonal, and 
hexagonal axes are possible with crystals. The proof rests on- 
the assumptions, that an axis of symmetry is necessarily a 
possible edge or zone axis, and that there are possible edges 
perpendicular to any axis of symmetry, i.e. that the plane to^ 
which it U normal is a possible face. These assumptions are 
furipally proved, and then llie proposition that an axis of sym¬ 
metry of the z^th order is crystallographically possible only when 
cos asr/ii is rational, is proved generally. The value of n is 
limited by the laws of rational Indices to those cases where 
•cof S«/» is rational. Further, from the nature of an axis of 
^mmetry, ;i must be a whole number. It is shown by N. 
Boudaief, in the appendix to GadoHn's paper, that the only 
values of H which satisfy these two conditions are 2, 3, 4, and 
6. Consequently only digonal, trigonal, and hexagonal axes 
of svtnmetry are po^ble with crystals. —Prof. Geikie com- 
. mimkated a paper, by Mr. John S, Flett, on the Old Red 
Sfinefotone of the Orkneys*—Dr. R. H. Tmquair, F.R.S.,had 
on the fossil fishes of the Orcadian series of the Old 
Red l^dstone of Scotland. As many as fifty-eight species of 
fishes had been, up to ififiS, named and described from 
the Orcadian rocks of the Moray Firth area, of Caithness, and 
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of Orkney; but Dr. Traquuir showed that their ikomendature 
had iktlen into a state of chaos, principally by the unnecessary 
muIttpHcation of species upon deceptive characters, as well as, 
to Some extent^ by the confusion of forms which actually were 
distinct. The previous list was accordingly reduced from fifty- 
eight to twenty-four, while, during the past ten years, Dr. 
Trauuair has added nine new species, making the entire 
nupnoer up to thirty-three. Of these new species, three are 
described for the nrst time in the present paper, namely, 
Homocanthus crasnts and Asteroltpis orcadensis^ from Orkney; 
ChHr<eanthus striatus^ from Caithness. The rest of the paMr 
consisted of an enumeration of the genera and species of Or¬ 
cadian fossil 6shes, their synonymy, and the localities in which 
they ore found in the three areas—Moray Firth, Caithness, and 
Orkney. No fishes have been found as yet in the Orcadian 
beds of Shetland. Of the thirty-three species, twenty-seven 
occur in Caithness, twenty-four in Orkney, and seventeen in 
the Moray Firth beds, the small number in the last-named urea 
being apparently due to the absence of certain geological 
horizons, which ate represented both in Orkney and in Caith- 
neas. The paper was illustrated by limelight pictures of the 
principal forms of Orcadian fossil fishes, both as they occur in 
the rock and os restored hy the author. 

Mathematical Society, January 14.—Mr. J. B. Clark, 
President, in the chair.r—The trisection of a given angle, by 
Mr. Lawrence Crawford.—The centre of gravity of a circular 
arc, by Mr. G. E. Crawford.->-A demonstration of the apparatus 
used in practical skiagraphy by the Kbntgen rays was given by 
Dr. Harry Rainy. 

Paris. 

Academy of Sciences, January 17.—M. Wolf in the chair, 
—Notice of the life and works of M, d’Abbadie, by M, Hatt.— 
On some results relating to the phenomena discovered by M. 
Zeeman* byM. A, Cornu. Further improvements in the methods 
of observation give results not altogether agreeing with those 
of the original experiments. The action of the magnetic field 
upon the period ot vibration of the radiations from a luminous 
source appears to depend not only upon the chemical nature of 
the source, but also on the nature of the group of rays in the 
spectrum to which each radiation belongs, ftnd on its function 
in this group. If the direction of the &ld observed is normal 
to the lines of force, each ray becomes four, and not three as 
originally announced by Dr. Zeeman.—Remarks byM. Henri 
Becquerel on the preceding communication.—On the separation 
and estimation ot iodine, bromine, and chlorine, by M. Ad. 
Carnot. The separation is based upon the removal of iodine by 
carbon bisulphide after acting upon the mixture with nitr4)uB 
vitriol; the bromine is then set free by chromic acid at 100", 
and removed by the same stdvent. Fairly satisfactory analytical 
results arc appended.—On the decimal hour system, the 
divisions of the day and the circle, and the geographical table, 
by M, Henride Santauton.—OccuUation of Pleiades by the 
moon, January 3, 1^8, observed at the University of Paris, by 
M. G. Bigourdan,—Occultatiotn of the Pleiades group, observed 
at Lyons, by M. Ch. Andri.—On the four large planets, by 
M. Emile Anceaux. Certain simple numerical relations have 
been found to exist between the masses and major axes of orbits 
of Jupiter, Neptune, Saturn, and Uranus.—On the representa¬ 
tion of uniform analytical functions, by M. Paul Painlev^.^On 
the convergence of series rraresenting the integrals of differ¬ 
ential equations, by M. Paul Staeckel—-On the irregular 
integrals of linear differential equations, by M. J, Horn.—On 
the existence of integrals of a partial system, determined 
certain initial condiuons, by M. Riquicr.—On the systems of 
triply orthogonal sur&ces where the surfaces of a famil^r 
admit of the same spherical representation of their lines 
of curvature, by M. Maurice FouchiJ.—On the basis of 
proiecrive geometry, by M. H. G. Zeuther.—On the 
problem of the cooling of a heterogeneous bar, by M. W. 
Stekloff,—On gas mixtures, by M. A. Leduc. The author 
proposes to replace Dalton's law, that the pressure of a mixture 
of gases is equal to the sum of the pressures that each would 
occupy in the same receptacle, by another, that the volume 
oocu^ed by a mixture of gases is equal to the sum of the volumes 
tlmt the ooinponent gases would occupy under the conditions of 
—‘“ re shd temperature of the mixture, the two statements; 

Identical When Boyle's law holds exactly.—Pe- 
. ^ Alton of the density of gases on very rindU yedumes, by mL i 
V^hlmsing, jun. The method described g^ves very &ir j 
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results with quantltiies of as small as 6 c.c., and required 
' neither the use of a barometer nor a balance. A column m the 
gas whose density is to be determined is balanced hydtoeitatieaUy 
against a column of gas of known densiw and absorbable by 
caustic potash, such as carbon dioxide. Tht manipuladon and 
calculation are extremely simple. Further details and numerkat 
results will be given in a later paper. —On an apparatus called the 
hermetical pourer, by M. R. Personae de Sennevoy. With the 
apparatus in question, a diagrairt of which is given, a portion of 
a liquid contained in a hermetically closed vessel con be ex« 
traded Without introducing any other fluid Into the vessel.— 
On the thermodynamic potential, by M. A. Ponsot.—On the 
spectrum of the kathode rays, by M. Birkehind.—-On the 
spectrum of cadmium in a vacuum tube, by M. Maurice Hamy. 
The wave-lengths of the ten principal UncK were measured with 
ap accuracy of six significant figures.—On the absolute value of 
the magnetic elements on January i, 1898, byM. Th. Moureaux. 
The calculations are made for the elements at Paris, Nice and 
Perpignan.—Contribution to the study of the electric furnace, by 
MM. Gin and Leleux.—New method for measuring the intensity 
of a magnetic held, by M. E. Bouty. A liquid conductor is 
allowed to Bow normally to the lines of force m the field to be 
measured. The constant electromotive force induced in the 
liquid vein is measured by means of the capillary electro¬ 
meter. It was found that tap water served very 
well for the conducting liquid, and by increasing the 
velocity of flow the sensitiveness of the method can be 
incrcasra almost indefinitely. The fields measured were of the 
order ofo 5C.G.S. units.—On a thermometric mercury ammeter, 
by M. Ch. Comichel. A thermometer bulb is placed in a glass 
tube slightly larger, and the narrow annular space filled with 
mercury through which the current is passed. The instrument 
describe measures up to 2 amperes with an ^proximation of 
l/20Oth.-—Discharge by the Rontgen rays. Swondary effect, 
by M, Jean Perrin. The hypothesis provisionally put forward 
o? a superficial phenomena is now shown to be impromble.—On 
the electrical resistance of crystallised silicon, by M, Fernand 
Le Roy. The resistance of silicon is about 1300 times that of 
electric light carbon, and diminishes on heating, a decrease of 
abemt 40 per cent, corresponding to a rise of Soar C.—On some 
new compounds of the cerite metals, by M. Andre j^ob.—On 
aldehyde ammonia, bv M. de Forcrand. Calorimetric data of 
the solutions of this substance.—On fi-isopropyl-y-acetylbutyrate 
of ethyl and on the stereoisomcric acids derived from it by con¬ 
densation, liy MM. Ph. Bar bier and V. Grignard.—On the 
oxidation of ammonia compounds by the ferments of the soH, 
by M. E. Demoussy. Under the influence of the bacteria of 
the soil the amines are oxidised to ammonia, and this goes to 
nitrite and nitrate in the usual manner. The more compknc the 
amine the slower is the course of oxidation. —Bacilli of Mriberi, 
W M. Gustave Nepveu. Three forms of bacilli differing in size 
{i/i,, ^ ft for the two larger) were found, but it is not quite certain 
that these are distinct forms.—On the structure of the cirrpphore 
in the Polynoldia, by M. G. Darboux, jun.—On the elongations 
of the anterior portion of the body of the Prosobranew and 
their influence upon the corresponding region of the digestive 
tube, by M. Alex. Amaudrut—On a cajlomic gregarian 
present!^ a phase of asporulic multiplication in the evo- 
iutive cycle, MM. Maurice Caullery and FiSUx Mesnil. 
iThe new species is a parasite in the general cavity of 
J^odeeactria cQncharum^ and is named Gomsfera 
•^Sex and molecular dissymmetry, by M. F^ix Dantec. ^ 
Some remarks bvM. Edmond Perrier on the preceding pAper.-*- 
On the supposed chloragogenesis of the general cavity of 
Ophelise, by MM. f. Kunstler and A CruveL—Qn the exhhence 
oraittftiacolegical polybaihic fauna at great depths in the AUiritk 
and Mediterranean, by M. Amould Locard* Outside the wdl- 
defined littoral zones there exists both in the Atlantic ahd 
Mediterranean a fauna capable of livii^ and developing at dej^hs 
of over 2000 metres, to which the name solybathk:« glvom This 
isuna contains many Gastropods, and k espe^ly vkh U 
Si^bopods and lAmeUibranchs.--0& the orf^ of the double 
sheath of the root of ^ M. Gsm^ Brunotte.-^Oh 

the preparation of ghntianose, by MM. Ed. Boumoe/kot and Li 
War(htt.wOn the germination and- hiberhol firu^matloa of the 
M* A. de Grumoqt de L«sparre.^ 4 ;>h ^ 
kyers of ooMt iron' ^ the new besln of BtSoy, 1 
Kolbrnd- Coin^ldetegeo^ 
of are given, the jeovi 

(Gild), fhe form of die hmervotrs of apri 
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MM, E. A. Martel And A* Vir^t—Considerations on 
the circulation in the Bay or Biscay, by M. 1 . Thoulet. , 

—Obrarvation of a double meteor; at Vannea, on January 3, 
18^, by M. Georget,—Remarks by M, Callandreau on the 
prec^nif note. 

In the abstract of the Cs^mpes rmdui of the meeting of the 
BatU Academy of October 26, a (laper by M. Gaston Siiguy on 
a new method of reducing the timp of expire in radiography 
was referred to (November 4, 1897, p. 34). t)r. Max I-evy 
writes from Berlin to call attention to the fact that the 
method described originated with hinif and that M. S^guy 
acknowledged such to lx; the case in the course of the paper 
communicated to the Paris Academy. 

New South Walks. 

Linnean Society, NoveTnl>cr 24, 1897.—Prof, J. T* Wiiaon, 
President, in the chair ‘—The President formally announced the 
death of Prof. T. Jeffery Parker, F.K.S.,'Of Dunedin, a corre¬ 
sponding member of the Society, on November 7. It was 
resolved that an expression of sympathy from the Society should 
be tendered to Prof. Parker’s family.—The President com¬ 
mended to the favourable notice of the members the report of a 
meeting held at Melbourne, for the purpose of forwarding the 
movement to establish some permanent memorial of the late 
Baron von Mueller. It was resolved that it was desirable that 
steps should be taken to commemorate in some suitable way the 
late Baron’s work, and an influential committee was appointed 
to carry out the proposal. It is hoped that a sufficient sum of 
money will be forthcoming to provide for a bust or medallion of 
the Baron, as well as for the endowment of a medal or prise to 
be associated with the Baron's name, and to be awarded from 
time to time in recognition of boUinical, pharmaceutical, or 
horticultural work in the various Australasian Colonics. Sub¬ 
scriptions in aid of this project may 1 >e sent to Prof. Baldwin 
Spencer (The University, Melbourne), one of the hon. 
secretaries.—Plants of New South Wales, illustrated. Part 
ix., by R. T. Baker. The species figured and treated of 
are Acacia ^adiiforfiiis, A. Cunn., A. ohiusata^ Sieb., . 4 . 
rudidut A. Cunn., and A. tripUra^ Benth., var. nov.—On 
some New South Wales Fungi, by D. Me Alpine. Seven 
.species occurring on the leaves or bark of indigenous trees are 
recorded. Of these four arc described as new, and two are 
recorded from this Colony for the first time, •pOliservations 
on the EucaWpta of New South Wales. Part iii., by Henry 
Deane and J. H., Maiden. In this third contribution the 
Hpeci« dealt with are Eucalyptus hitmasioma^ E. SieheHana^ 
£, strictai E, etbiusiflora^ and some allied forms.—On some 
Australian EUotnna. Part ii., by J. Douglas Ogilby. Five 
additional species of Australian cleotrins are <lescribed.—On 
two new Australian fishes, by J. Douglas Ogilby. The tw'o 
specif described are ffareupila stenoUpiSt from Torres’ 
Straits, and Decapterus leptos&mus, a mackerel-scad which 
annually visits Port Jackson but has hitherto escaped notice.— 
A contribution to the roology of New Caledonia, by J. 
Douglas Ogilby. After alluding to the meagreness of our 
knowledge of the biology of the island, the author gives 
a list of the fresh-water fishes referable to si.x species 
brought bock by Mr. Hedl^, with observations thereon.— 
On Australian Termitid^r. Part iii., by W. Froggall.— 
Eleven species of Tlsnwar, of which ten are new,^ and seven 
species or of which five are new, are de^ribed. In 

most cases some account of the nests is also given.-<-On new 
Marine li^Uufea from the Solomon Islands and Australia, by 
John Brarier, The Vblute described at last meeting from an 
loiperiect specimen is redescribed fropi a perfect example which 
Subsequently beotiue available* De^riptlons also are given of; 
a neyv' cone from ^lindeirs« Victoria, of two from the &)U>znon 
Isjar^, and of a species of Axinaa from the Gippstand Lakes 
Ent^hoci Victoria.—Observations on Papuan law and fresh- 
wateip s^ls, with descriptions of new ^peews from New Guinea 
aad Wosthrn Austritlii^ by C, F,. Anew* , from Western 
Australia new species TaribAia Erogaali*, T, and 

r. ar« described and wtr^irom material cpl- 

lect^% Me Wr ^rogmtb New X^puan sheils from German 
New and Chp^fitis 
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The yield of camphor is al>out ^ per cent. It resembles in 
odour and appearance the ordinary camphor of commerce. Its 
meltmg point was between I73'5and 175, the meltiiiig point of 
ordinary camphor beinc given as 175^ C. Its specific rotation 
is also almost identical with that of common camphor. The 
camphor oil was obtained with the camphor, 1x)th fioating on 
the surface of the water, and was separated by pressure. The 
amount of oil was equal to '364 per cent^ but stilt retained 
some camphor in solution.—Mr. K, Etheridge, iun., exhibited 
some drawings of undetermined leaves, presumably of Tertiary 
age, from Rollo's Shaft, Coolgardie, forwarded by the Govern¬ 
ment Geologist of West Australia to Mr. H. Deane. .Also 
st^imens 01 leaves, at present undetermined, from a quarry on 
tnc Diamantina River, near Birdsville, a little over the 
Queensland and S. Austmlian border, in the former Colony, 
lat. 33“ 33'S., and long. 138" 25''F., approximately. Mr. R. 
L. Jack states that Birdsville is “a Lower Cretaceous 
locality, but it Is quite possible that there are desert 
sandstone tablelands in the neighbourhood, and the plants 
may come from one of these.’'—-Mr. Edgar K, Waite ex- 
lulnted (1) examples of Typhhps aluensis^ Blgt * from 
Wai Obi, Vnna Pi, where they are known to the 

natives as ^*Naota.” This species was previously known 
only from the Solomon Islands, and the nerw record sup¬ 
plies further evidence of the similarity of the faunas of the 
iwo Archipelagoes, (a) A New Zealand fish {Neptoiichthvs 
violaceusy Hutton) recently caught in Port Jaqkson, and the 
first recorded occurrence in Australian waters. (3) Two photo¬ 
graphs taken at I^yson Island (Hawaiian Islands]; one exhibits 
an immense concourse of albatrosses (identified by Mr, A. J. 
North as Diomedea immutabilisy Rothschild) incubating their 
eggs, and the other the method of collecting and transporting 
the eggs. This photograph shows, in addition to wheelbarrows 
and boxes, two railway trains, the wagons of which are literally 
piled up with eggs. (4) A block of limestone from the Jenolan 
Caves j^lUhed by Rock Wallabies {Petrogale ^nictUata, Gray). 
—Mr. Fred. Turner sent for exhibition a series^ of specithens of 
the grass DantAoma /iVum, R.Br.,from nm Finley, Riverina, 
with the infloresence affected with a parasitic fungus. Fifteen 
other species of Australian grasses were known to him as subject to 
.similar attacks. The subject of the effects produced upon slock by 
feedihg on di^sed grasses was one well worth investigation,- 
Mr. Pahnef showed a specimen illustrating what he thought 
might be considered an undoubted case of root-grafting. Also 
a clump of the galls of Brachysedis duplex^ Schrader, from the 
Blue Mountains j and a quartz crystal or sacred stone presented 
to his father by an aboriginal of the Port Stephens tribe, fifty 
years ago.—Mr. North exhibited the sexes of the rare White- 
vented Wood Swallow, Artavius albivmirisy which he had 
shot on Tyreel Station on the Gwydir River; also the 
nest and eggs of these birds found at the same time in the 
top of a hollow stump by Mr. E. Stirton, of Moree. Also some 
siliceous stones, land-shells, berries, pieces of coloured gloss, 
and a galvanised iron screw procured from a playhouse of the 
Spotted Bower-bird {CA/amydodera viaculatay Gould) on 
Weebollabolla Station; the parallel walls of the bower were 
wholly constructed of dried “spear or corkscrew-grass {Siipa 
setacm) set upright in a slight mundation of fine twigs. Like¬ 
wise, two sets of the eggs of the Pied Honey-eater {Certhionyx 
JeuMtfUtStCMyiet), procured in Western New South Wales near 
the Sdiith Australian border ; and the eggs of another Honey- 
eateti presumably an undescribed species, 

Amsterdam. 

R6|rAl Academy of Sciences, December 34, 1^7.—Prof, 
van ^ Sande Bakhuyzen in the chair.—Prof, van Wijhe, on an 
autmmiric injector for Teichmann’s substance, and presented a 
sapet on it for publication in the Proc«^$ngs. —Prof, van de 
Sandtt jbakhuyzen presented, for publication in the ProendingSy 
(o) a paper by J. Stein, of Katwijk, on elements of the planet 
424»|B^ PF, and ephemeride for 1B98; (b) on behalf of C. 
Eaatt^, a'paper on the grouping of the stats in the Milky AVay ; 
and M made some remarks on the distribution of stars in space, 
^hiai vdllbe inserted in the Pracatdi$tigH» —Prof. Schoulecon* 
thiniM 'ia^oommunication, presented on his behalf by Prof. 

\9 the Academy of Sdenobs of Paris, extending hb 
r there, of the detettnuiatioii of focal curves of plane 

curves m possession of an axis of symmetry to that of the focal 
surfaces ol surfaces! that admit ot a olaae of symmetry.—Prof, 
van der Waals presented^ on behalf of Dr. P. Zeeman, 
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measurements concerning radiation phenomena in the magnetic 
field. Photographs have been taken of the outer components 
of the magnetic triplet. Measurements of the distance of thd 
components for lines in the violet and ultra-violet parts of the 
spectram are communicated. In the cases of the metaU 
examined—viz. zinc, cadmium, copper, and tin—the magnetic 
change is of the same order of magnitude in all of them, and 
independent of the atomic triplet. Some lines arc not alTected 
by magnetism. 


BOOKS, «nd SERIALS RKCBn^D. 

Books.—K atiUM Stldy in IftdiMfKary Schools: Mrs. WiUoa <Mrc- 
mtlUn).—Completa Perspaotive CburM; f. K* Spmntcn (Macmillan).— 
Practical Klacmity and Mwetism • )• Hendsriwn (Long«aiva().-*lanor- 
anc« : M. R P. Dorman (R. Pauf^UnltcdiStates Qeolcglcal Survejn Atlas 
to accompany Monograim the Marquette Iron-benrlne ^District 

of Micbiann : Van Ki»e. Bliylny, and Smyth (Washington).—Sewer Gas 
and its Iniluence uim^ nawih : H. A. Roecnling (mggs).—Traits de 
Zoologm ConerMe: YL Dalage and &■ Herouard. T^e v. Le$ Venuidiens 
(Pi^U. Rainwald).—Le Ratiwnel; G. Milhaud (Paris, Alcan).—Ptoc^ of 
the Missisrippi River ; P. Morrill (Washington).-^alendario del Santuario 
dt Pompet, t8o8 (Valle di Pompei).—Maroelto Malpighi e I'Opera Sua 
(Milano, Dt. f. villardi). 


DIARY OP SOCIETIES. 

THURSDA K, Janu.hv .7- 

Roval Society, at s.jo.—Mathcniatical Contributions to'the Theory ^ 
.Evolution. On the I-aw of Ancestral Heredity: Prof, Karl Hearsou, 
F.K.S —On the Zoological Evidence for the former Connection of taike 
Tanganyika with the Sea : J. E. S. Moore.—(i) The Kelvin Quadrant 
Electrometer as a Wattmeter and Voltmeter; (z) The Magnetic Proper¬ 
ties of almost Pure Iron : E. Wilson. 

Royal Institution, at 3.—The Halogen Group of Elements: Prot J. 
Dewar, K.R.S 

Institution op Electrical Enoinkbes, at 6.—Notes on the Klectro- 
Cbemicat Treatment of Ores containing the Precious Metals : Major- 
General Webber, C.B. 

FRIDA V, January 28. 

Koval In.stitution, at 9.—instinct and Intelligence in Animals; Prof, C . 
Lloyd-Morgan. 

Institution op Civil Engineers, at 6.—Condensing Apparatus: H. 
Williams. 

MONDAY ^ January 31. 

Royal GsoORAfHiCAL Society, at 8.30.—Through Somaliland to Lake 
Rudolf: H. S. H. Cavendish. 

JI tTiTUTK OP Actuaries, at 5.30.—Some Remarks on the Valuation of 
Endowment Assurances in Groups : George J. Lidstone. 


pAMPHLKTK.—Btude sur la Tbdorte des Comhtos Ptfriodiqtus : M. O. 
Ctdlandreau.—A Mechanical Cause of Homugendty of Structure and Sym¬ 
metry geometrically investigated : W. Barlow (Ro^l DuMin Society).—A 
Paper on the Foundaiions of Projective Geometry: £. T. Dixon (Cambridge, 
Deighton) —Harmonic Curves of Three Frequencies ; Prof. C. S. Slichter 
(Wisconsin). 

SERiALtii.—The Garden, Orchard and Woodland, January (Southampton 
Street).—Engineering Magazine, Januan* (saa Strand).—Journal of the 
Royal Statistical Society. December Stanford).—Procemlngs of the 
Physical Society of Loudon, December (Taylor).—Psychological Review, 
January (Macmillan).—Essex Institute Historical Collections, Vol. xxxiii. 
(Salem, Mass.).—West Australian Settler’s Guide and Farmer's Handbook, 
Parts 1 to 4 (Perth, W.A., Wigg).—ARtrtmhysical Journal, December 
(Chicago).—Quarterly Review, January (MurravV —English Illustrated 
Magaeme, February (198 Strand).—The Hume 'Umversit)', No. t (West).— 
ZooTogUt, January (Wdii^i).—Journal of Anatomy and Pj^sioUiWt January 
(Griffin).—Journal of the Chemical Society, January (GurnejO*—Bulletin 
of the Oniied .Slates (Geological Survey, Noi. 87, 127, 130, 135 to 146 
(Washington).—Proceedings vif the Royal Society of Kmnburgh, Vol. xxi. 
No. 6, Pp. 473-549 (Edinburgh).—Journal of the Sanito^ Insiitutc, 
January (Stanford).—Bulletin of the American Mathematical Society, 
January (New York, Macmillan).—L’Anthropologic, Tome viU. No 6 
(Paris, MaKSon).—Journal of the Franklin Institute, January (Phila¬ 
delphia).—Ncudruckc vun Schriften und Karten fiber Meteorologie und 
Erd Magneiismus, Nos. 10 and tr (Berlin, Asher).—Himmel und Erde, 
Januair>* (Berlin, Paetel).—Monthly Weather Review, October (Washing¬ 
ton). 


TUESDAY, Feuruarv t. 


HovAL Institution, at 3.—The Sinuilcst Living Things: Prof, E, Ray 
Lankester, F.R.$. 

.JCooLootCAL Society, at B.30.— On a Collection of Fishes from the Rio 
Jurna Braail: G, A- Bouienger, F.R.S,—On the Anatomy of an 
Australian Cuckoo F. E, Beddard, F.R.S. 

—On a CoUcccion of Lepidoptcra made by Mr. F, V. Kirby, chiefly in 
Portuguese East Africa : Dr. A G, Butler. 

iNBTiTUTiON OF CiviL ENGINEERS, at 8.—Paper to 1 « further distuBsed : 
Reservoirs with High Earthen Dams in Western India; W. L. Strange. 

MiNERALOcacAL SOCIETY, at 8.—Canbeldite from Bolivia; Specific 
Idcmity of so>caUed "Crystallised Brongniartite*' and Canfieldite: G. 
T. Prior and L. J. Spencer.—On Atacamite from Sierra Gorda, 
AUiuuna: G. F. Herbert Smith. 

iRdVAt Victoria Hall, at 8.jo.—Insects in a London Back Garden: F. 
Enoch. 

iVEDNSSDA K. February si. 

^Society of Artb, at 8.—The Cinematograph : Jules Fueist. 

GsoLoetdAL Society, at 8 —Contributions to the Glacial Geology of 
Spitsbergen ; Dr. J. W. Gregory and £. L Garwjxxl —On a Quartc- 
rock in ihe Carboniferous Limestone of Derbyshire : H. H- Arnold* 
Bemrose. 

£ntomqlogical Society, at 8 .— On the Larva of Pelophila: Rev. W. 
F. JohiMOn ancKO. H. Carpenter,—New Species of American Rhopnlo- 
cera. F. p. (^nun, F.R.S., and O. Salvin, F.R.S. 

THURSDAY February 3, 

Royal Society, at PaHm t Comparison of Oxygen with 

the Extra Lines in the Spectra of the Helium Stars ^•CrucU, Ac. ; aUo 
Summary of the Spectra of Southern Stars to the aj Magnitude and 
their Distribution : F. Mcaean, F.R.S.—The Inbmato Structure of 
Crystals. Part I. Crystals of the CuWc ^tem with Cubic CleavngO— 
Haloid Salts of AlkMies : Prof. Sollaa, F.R.S.—Resoarches in Ymtag 
Motion. Part IIL On Spiral or OyroeUtlc Vortex Aggregatu: prof. 
W. M. Hicks. F.R.S.—The Pharmacology of Aconitine, Ac., considered 
in relation to their Chemical Constitution : Prof, Cash, F.R.S., and Prof* 
Dunuten, F.R.S. ^ ^^ , 

Royal Insititution, at 3.T-Tbe Halogen Group of Elements : Prof* 
J. Dewar, F.R.S. 

Linnkan Society, at 8.—On the Muscular Attachment of the AhimMto 
its Shell in some Fossil Cephalopoda (Ammoaoidea); G. C. Crick.—The 
Gomparative Anatomy of certain Genera of Cyoai^em : W, C. Woradolh 

Chemical Society at 8.—Effect of the Mono-, Di-* and Tri chloracotyl 
Groups on ilie Rotatory Power of Methylic, and Ethylic Glycerates and 
Tartr^es ; Percy Frankland, F.R.S., and Dt. Thomas Stewart Patter¬ 
son.—The Rotation of athylic and Methyllc Di-iiionochloracetyltEr>i 
trates: Per« Frankland, F.R.S., and Dr, Andrew Turnbull,—The 
Voluiaecrio Estimation of Sodium: H. J. H* Fenton. 

FR/DAY, YmvAHY 

Rovku tNHTtTVtioN, At 9.^Some New Studioi in Kathode and ROntgen 
Radlatibiif : A. A. Campbell Swinton. 

SA r UR DA Yt Ynnw AW ^ ( 

Royal Inbtitutiom, at j.-Cyprps: Prof. P. Geddei. j 
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APPLIED MECHANKS, AHD THE WA V TO 
TEACH m 

Allied Mechanics ; a Treatise for ^ Use of Students 
ivho have time to work Exferimeniai^Mumericcd^ and 
Graphic Exercises illustrating the Subject. By John 
Perry, D.Sc., F.R.S. Pp. v 4 - 678. (London : Cassell 
and Co., Ltd., 1897.) 

P ROFESSOR PERRY’S position in the Department 
of Science and Art gives him so wide an induence 
on the teaching of applied mechanics throughout the 
country, that a book which expounds and exemplifies the 
method of teaching he approves will be received with 
keen interest. But the volume before us has no need 


of any adventitious claim on the attention of readers. 
Prof. Perry has the knack of throwing his personality 
into his books. You may not always agree with him : 
indeed, nothing would distress him more than to find 
you doing that ; for what is the use of trailing a coat 
unless a gentleman will be so good as to tread on it ? 
But, at any rate, you will not find him dull. He holds 
you alike by what he says and how he says it. You 
recognise in every chapter the fulness of his knowledge, 
the ripeness of his experience, the freshness of his 
methods, the individuality of his style. It is a style 
which some of us are too steeped in convention to 
enjoy without qualidcation. I must myself confess to a 
measure of distaste for the “ Clarendons ” which flash out 
every here and there over the printed page, not in head¬ 
lines, but to emphasise words and phrases in the text. 
And the numerous “asides” about educational methods 
and other things are oddly placed in a treatise on 
applied mechanics. But the most critical reader will 
find his admiration compelled by the immense amount 
the book contains of excellent matter not found, or not 
readily found, elsewhere ; and he will admit that the 
work is pre-eroittenily alive in every page, and that the 
author is speaking throughout with a real knowledge of 
real things. 

Prof, Perry describes it as a treatise for the use of 
students, 1 should rather say for the use of teachers, 
and add that every teacher of mechanics should possess 
himself of a copy. It is certainly not for beginners. A 
fairly advanced student will find it very helpful, perhaps 
as a mine in which to dig rather than as a course to 
be systematically followed. To the teacher of applied 
mechanics it wijl prove invaluable, and through him its 
influence will, t balieve, be flir-reaching. 

It is clear enough that Prof. Perry is addressing the 
teachers at least as much as the taught. Else what 
mean the frequent homilies on teaching, such as these ? 


We believe that the principles which an engineer 
really recdllects and keeps ready fbr tnental use are very 
few, , . . We bU|rht to teach hiih how to learn fm: 
hmuelf. Any child can state Newton’s second law of 
motion, other balf-dosen alMmportant principles 

-- full marks in an examination 

linows ihat the phenomena he deals 
coThpiitx, ana that only a long 
him ndltse the so easily stated 


lesson for a beginner, however 


of mechatiit;^ ] 






he may have studied mathematics and mechi^cs, and 
however able he may be as a mathematician, is this — 
that he must not go on merely assuming that he knows 
how to do things ; he must know things by aotwl 
Mai. . * . Teachers will notice that things requiring 
even a little preparation more than other things will 
gradually become neglected. . . . When we find our 
system to be going wnh clockwork regularity, and we 
feel no worry, we ought to believe that some change is 
necessary. If we find that the students are not absorbed 
in their work, we must understand that we teachers are 
in fault” (p.*3). 

“ If it is possible we try to learn all our mathematics, 
mechanics^, physics, and chemistry from teachers who 
are engineers. What acquaintance with these subjects 
we have ought to be a real knowledge, and not the glib 
pretence which suffices for examinations, ... To effect 
this object we must work many numerical and graphical 
exercises, and try to conquer our contempt for simple 
laboratory experiments” (p, 3). 

“ Our aim is to get students to think, and it is astonish¬ 
ing how difficult it is to effect this object. ... In the 
mechanical laboratory 1 And that even the dullest student 
begins to think for himself if he is not loo much spoon¬ 
fed ; and if his difficulties are not cleared away by some 
wretched routine system of laboratory work being adopted 
by cheap laboratory instructors, the fundamental prin¬ 
ciples of mechanics will become part of his mental 
machinery” (p, 56). 

In another passage the author insists, with great truth 
and force, on the desirability of introducing even ele¬ 
mentary students to the fundamental notions and symbols 
of the calculus at the beginning of their study of applied 
mechanics. And in another he remarks that “ Newton’s 
method, the ‘ Thomson and Tait method,’ is very much 
to be preferred to any other method of starting in the 
study ^ mechanics ” ; and adds, “ Every engineer ought 
to have his T and T' (the elementary treatise) a well- 
thumbed book.” 

Chapter xi. opens with these rather oracular sentences: 

“ We sometimes assume that our readers know quite 
well the fundamental principles of mechanics, and then 
again we assume that they do not. We hope that they 
agree with us that we arc right in proceeding in this 
way” (p. 242). 

One more passage showing the missionary spirit of the 
author may be quoted : ' 

“ A student who works such an exercise as thiS" care¬ 
fully is getting all sorts of valuable notions, not merely 
of mechanics but of practical mathematics. Unfor¬ 
tunately, twenty academic exercises can be worked out 
without much thought or trouble to teacher or student, 
and by the rules the game this is sufficient for the 
passing of examinations. For the present, therefore, my 
advice will be followed by a few earnest students only— 
thfc men who want to know, the men who are not merely 
in search of examination tips, the men who find academic 
exercises difficult because they think about what they 
do” (p, 266). 

-Like idl the rest of the book, these obiler dicta aie 
full of Interest and suggestiveness. With most of what 
they contend for the present writer heartily agrees. He 
is disposed, however, to believe that it is not always 
through excess of thought that men fail evei^ in 
“academic” examinations. 

'One ^at lesson to be learnt from Prof. Perry is the 
value Mk the mechanical laboratory as part of the 
maeWnety of teaching. Not merely does he preach 
this in ihe passages quoted and in others, but the book 

p 
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is enrich^ by many examples of the experimental 
method^ and by many illustrations of laboratory appa¬ 
ratus. Readers of Prof. Perry's “ Practical Mechanics/ 
of which this book may be regarded as an extension* 
do not need to be told that in the development of the 
mechanical laboratory he has done pioneer work of 
the most important kind. In his preface he refers 
very properly to the initiative taken by Sir Robert Ball 
in the teaching of mechanics by quantitative expen> 
ments, and he also speaks in altogether too generous 
terms of work in this direction recently done in the 
Engineering Laboratory at Cambridge. But it is to 
Prof, Perry himself that we owe in great measure the- 
idea of a laboratory in which the students themselves 
carry out such experiments in applied mechanics, and 
the idea is one for which students, if not teachers, can¬ 
not be sufficiently grateful. Nothing contributes so 
much toward giving men a real and useful grasp of a 
mechanical principle than they should themselves make 
quantitative experiments with a piece of cipparatus 
designed to exemplify the principle. But there must 
of course be some preliminary training in theory, and 
the work of the laboratory must be in close touch with 
that of the lecture-room. 

In the history of Nicholas Nickleby we are told how 
Mr. Squeers claimed to go upon the practical mode of 
teaching, the regular education system.” He taught his 
boys to spell ** winder” and then go and clean it, to 
spell “bottrney” and then weed the garden. This early 
and crude example of the laboratory method had two 
grave defects, The book-work was badly done ; and 
there was no sufficient connection between it and the 
practical work, for it must be admitted that weeding 
does not help to spell, nor spelling to clean windows. 
Add to this that Mr. Squeers quarrelled with his demon¬ 
strator, which was impolitic, and that his boys were, in 
Prof;^ Perry's words, “too much spoon-fed,^ and it is not 
strange that the laboratory method did not commend 
itself in his hands. 

We have changed all that, and as things are now 
there is perhaps a little danger of the practical work 
receiving even^ more than its due share of attention. 
Valuable as it undoubtedly is, ihc value of lectures and 
reading and ^ paper” work generally is not to be undcjr^ 
rated,, Prof, Perry dpcs well to insist shit the stu<^nt 
shall ** work many numerical and graphical exercise^/ 
as well as ** make a great many quantitative laboratoiry 
experiments.^ 

By the publication of his “Applied Mechanics” 

Perry has made a large addition to the debt whi^b 
teachers and students of the subject already owe him. • 

J. A. Ewing, 


CHARLES CARDALE BASINGTON, 
Mem 4 >rials^ Joumaly and B 0 tam<al CamspondenUy^ 
Ch^rU^ Cardale Babington. Pp. xciv + 475. ^Csim* 
bi^e: Macmillan and Bowes, 1897.) 


^fpkPTERS in the history of the teaching of bota^qy 
have now been written in the biographies of fear 
Camlmdgeiprofessors^ In iSjb waaipublished Gorhai^s 
Meiiiioirt of JehA and of Thonoas a book of 

small and tin iB 6 i Jettyn’s Memoir of the Rey. 
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J. S. Heitslow,” conttdfiing 278 pages. The Jaat of ttib 
series, the volume dnder review, far exceeds the i^hei:| 
in size, and contains 570 pages. 

The plan of the book divides jt sharply into three 
sections. The first of these sectimis is occupied by 
notices from varioue^sources, mostly reprinted from otheir 
publications, aii 4 diverse in the points from which the ^ 
views of the dtfierent writers are taken. We find Pfof 
Babington in the light of a college friend from the pen 
of Prof. J. E. B, Mayor, as a fellow-teacher of science 
from that of Prof. G. D. Liveing, as a fellow botanist by 
Mr. James Britten, as an archaeologist, and as a philan¬ 
thropist. The second section (270 pages) consists of 
the journal kept by him throughout bis long life, and the 
third section of letters written by him to various botanists. 
The book closes with a list of his publications, and a 
ver>* complete index in two parts. 

Undoubtedly the greatest interest in the volume lies 
in the scattered sentences, which refer to the struggle 
for the recognition of science as an educational subject, 
in which struggle Babington played no small part. From 
1826 until his death in 1895 he resided in Cambridge ; 
and one may remind the reader what an ifemensc 
change has taken place since the first date, irlien the 
Elizabethan statutes were still in force. The early teach¬ 
ing of botany in Cambridge was intermittent. Richard 
Bradley, professor from 1724 to 1733, Seems never to 
have lectured ; John Martyn, his successor, lectured 
from 1727 to 1734, and Thomas Martyn, who became 
professor in 1763, lectured for thirty years. In 1835 J. 
Henslow's teaching commenced, and we are told that for 
seven years his class numbered sixty to eighty. The 
clearness and charm of Henslow's lectures attracted 
many of the older members of the University to listen 
to him, and among these sat for six nearly consecutive 
years young Babington. After this we learn that the 
numbers attending the class fell. In 1861 there were 
no lectures. Babington, meanwhile being elected pro¬ 
fessor, begins to lecture in 1863, and m 1864 (p. 359) haa 
a class of thirty-five to forty-five students, in 1865 (p^ 
362) of forty, in r866 {p. 205) of about forty-five. Such 
references as these, scattered sometimes in letters, some¬ 
times in his journal, will serve as grist to the mill of 
a historian wishing to write an account of science in 
England. The story of Babington's influence for the 
proiDotinn of natural history, fespecjally ip the years 
ki^oiie he became professbri is admirably tqld in Prof, 
tiveing’s membitjfon p. Ivii. 

A. Regular , attendant at the meetings of tl^ British 
Association, he was one of the founders of the Rpd Uon 
Club, a dub ferkied by a little knot of kindred spirits 
wbo dined together during tHe m^ing^ On p. 45 * 
feeding is 4 ug, 29^ Veefwrday 

'and to-day we fermed a private dinner-party at tke 
* Red I,.ion V inA (Rirmm wi^ Pr. Macartney ^ 
tjbeebdr/ ^rf^uent^ Lions” occ^uff^ 
mtbefe^w^iu^ 

In his krrets^fe J. H. Belfetti^ A* Mote, and 

(Pr 3^) ! 

i tlie, 
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So niU(^ m th^ purely historic tide of the book, 
l^ere oceufiv^in the first pa^ges of the journal notes upon 
insects^ and "here and there throughout archaeological 
jottings but the greater part, as one would expect, 
concerns British plants, t'he letters are all botanical, 
and psually express his opinion upon , some difficult 
plant ; the journal contains accounts of his finds'^ on 
the excursions which hh made in all parts of the British 
isle% in the Channel Isles, and in Iceland. Much, in¬ 
deed, is matter of greater interest to the compiler of a 
local flora than to the general reader. Yet the history 
of the changes of opinion upon critical plants, and the 
notices of the discoveries of forms new to our islands, 
will appeal tomany British field-botanists. To sift the 
synonymy it is necessary to turn to the first index, 
where, with the exception of the brambles, the nomen¬ 
clature of the last edition of Dabington's Manual of 
British Plants’’ is followed. One could wish that this 
sifting of the names had been done in footnotes, in 
which way it would catch the reader’s eye more readily. 
The index tells us that, on p. PotamogetonJlahellatus 
stands for P.decipitns^ and that Euphorbia pilosa appears 
under five names. Such instances may be here quoted 
with the remark that reference to this index is very 
necessary in using the book. 

Lastly, in spite of its many pages, the volume is light; 
the printing is excellent, and the portrait at the com¬ 
mencement a very true likeness. A second portrait, 
taken at the age of seventeen, occurs at the commence¬ 
ment of the second part, and a pedigree-table occupies 
a pocket at the end of the book. I. H. B. 


PIAMOND^. 

Papers and Notes on the Genesis and Matrix of the 
Diamond. By the late Prof. Henry Carvill Lewis, 
M,A.y F.R.$. Edited from his unpublished MSS. by 
Prof. T. G. Bonney, D.Sc., LL.D,, F.R.S. Pp. 69, 
with 3 plates and 35 woodcuts. (London: Long¬ 
mans, Green, and Go., 1897.) 

Diamonds^ A Lecture delivered at the Royal Institu¬ 
tion, Friday^ Jene 11, 1897. By William Crookes, 
Esq,, F.R.S,* M.R.I. Pp. 35, with 39 photographs. 
{Journal of "the Royal Institution of Great Britain, 

1897.) 

A MpNG the subjects which attracted the attention of 
the able and versatile geologist of Philadelphia 
^whose early death; was so deeply mourned both 
in this country and the United States—was that of the 
the otigin of the diamond. 
At th^oi^ing of ithe British Association at Birmingham 
in parvill Lewie read a short paper On a 

pibiafi^ Pecidotlte and on the History of the 

i and in the ft^lowing year he communicated 
to meeting at Manchester a much longer 

and paper on the same subject, which 

waa Ojamond.” it was well 

knnw^ LewUy nuihOroua scientific friends tn 

much valuable evidence 
cqhWi^ with ^ridottte 

world,.'and 

ariivid' hi ^dy^taih ve^ definite views concerning 
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constant association of the crystalline form of carbon 
with the ultrabasic rocks. 

Geologists arc indebted to Prof Carvill Lewis’s widow 
for the publication of the work, the title of which stands 
first at the head of this article, in which these two 
valuable papers have been printed in full, and to Profii. 
Bonney and Rosenbusch for the painstaking care and 
sound judgment with which they have been edited. In 
the opinion of neither the editor himself nor of Prof. 
Rosenbusch, were the fragmentary notes on the widbr 
and more theoretical questions connected with the origin 
of the diamond in such a state as would warrant their 
publication ; but Prof. Bonney has been able to add a 
memoir describing the occurrence of rocks similar to 
tliat found in the diamond mines of South Africa—to 
which Carvill Lewis gave the name of “ Kimberlite 
from two localities in the United States. These descrip¬ 
tions are based on information supplied by Mr. J. S. 
Dillcr, of the United States Geological Survey, and by 
the late Prof. G. Huntingdon Williams, of Baltimore, in 
addition to the notes and specimens collected by the 
late Prof. Carvill Lewis himself. Geologists now possess, 
in the work before us, the most complete and satisfactory 
account of the curious rock in which the diamonds of 
South Africa are embedded ; equal care being devoted 
to the microscopic structure of the rock, and to the 
identification of the various minerals present in it 

Turning our attention from the papers of Carvill Lewi^ 
to the lecture of Sir William Crookes, it is impossible to 
avoid being struck with the great advances which have 
been made, during the last ten years, in our knowledge 
of the properties and mode of occurrence of that most 
wondeVful and interesting of all minerals—the diamond. 

The first part of the lecture of Sir William Crookes is 
occupied with a popular account of the diamond mines 
of South Africa and the manner in which they are 
worked. The author having recently returned from 
the district, .where special facilities had been afforded 
him for scientific observation, is able to supply a very 
lively description of the country and its inhabitants, as 
well as of the operations by which the diamonds are 
obtained. The reproduction of the photographs with 
which the lecture was illustrated adds greatly to the 
value of the pamphlet. 

Concerning the properties of the gem, Sir William 
Crookes is able to supply much valuable information, 
recently obtained, concerning the intimate relations be¬ 
tween diamond and graphite, and the conversion of one 
m^teHW into the other, and also on the action pf the 
RcJntgen rays upon the diamond. As a means of dis¬ 
tinguishing true diamonds from all kinds of paste imita¬ 
tions, the ROntgen rays appear to be invaluable, for we 
have hm a test which can be applied to cut and mounted 
matenals without any risk of injury to them. 

In this which has elapsed between the reading 

of I the,. Iwd scientific communications which we have 
placed the head of this notice, thp discoveries con- 
cecqmg^ the mode of occurrence and the artificial form¬ 
ation of the diamond have been of especial import¬ 
ance—they ai% admirably summarised by Sir 
WiUihtnCttK^ 

In II84and Lachindv showed that an iron 
I meteoiri^ contained diamonds, and this fact was more 
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recently confirmed by Footers discovery of diamonds in 
the CaAon Diablo meteorite, and by that of Wcinschenk 
in the meteorite of Ava. Cliftonite, a form of carbt^n in 
cubical crystals, detected by Mr. Fletcher in the meteorite 
of Youndegin in West Australia, may not improbably be 
regarded as a pseudomorph in graphite aAer the diamond. 

Finally, Moissan's preparation of diamonds by crystal 
lisation from molten iron bas at last solved the long¬ 
standing problem of the artificial formation of the 
mineral 

Sir William Crookes suggests both a deep-seated 
terrestrial, and a meteoric origin as possible for the dia¬ 
monds found upon our globe—in both cases the agency 
of iron as the crystallising medium being invoked. It 
must not be forgotten, however, that the same mineral 
species has often originated in many different ways, and 
it is by no means certain that nature in her laboratories— 
provided as they are with such abundant resources—has 
been compelled to resort to precisely the same expedients 
as we have been led to employ in our experimental 
researches. J. W. J. 


Ol/JR BOOK SHELF. 

The ConsHtuiion and Functions of Gases. Part iii. By 
Severinus J. Corrigan. Pp. 179. (St. Paul: Pioneer 
Press Company, 1897.) 

This volume is a continuation of the “ Constitution and 
Functions of Gases”—the first two parts of which were 
reviewed in these columns last year—and deals with 
the applications of the author's theory to questions of 
astronomy, treating especially with the genesis and 
development of the solar system, the age of the suA and 
the earth and the other planets, and the consideration 
of the earth from its geological aspect. 

It may be remembered that the author in the first part 
of his treatise expounded a new theory of gases, where, 
instead of the irregular movements of colliding molecules 
as developed in the theory of Clausius and Maxwell, the 
molecule is supposed to remain stationary as a whole, 
but is made up of a large number of electric or magnetic 
doublets which revolve in approximately circular orbits 
with enormous velocities. In this way many of the 
properties bf„gases can be readily explained, and th^ 
solutions of many interesting problems attempted whic^ 
in some cases, agree fairly accurately with experimental 
results. The theory was ingeniously developed to do 
away with the necessity of an ether for the t ran Mission 
of light vibrations through space, by substituting for it 
a gas of extreme tenuity. 

By utilising the general ideas of the nebular hypothesis 
of l^place, and by applying the equations ob^inad in 
the first treatise, the author proceeds to investigate i;he 
genesis and development of the solar system, to determine 
the ages and temperatures of the planets, as well as 
a multitude of other important facts, which, if they could 
only be demonstrated, would place the author on a 
pedestal by the side of Newton as the greatest 
astronomer of the age. The fertility of resource of the 
author in developing his ideas is astonishing, and though 
at all times the theories are intended to be prinmimy 
based on known experimental data, this basis is in many 
easel so slight and uncertain, and the assumption! so 
numetous, that the results must be looked upon as mere 
speculations. , The author is equally at home discul^jg 
tne cause of the Noachian deluge, the nature of vegets^^ 
on the planet Mars, and the cause and origin of 
In the treatment pf the earth, the duration of eVf)^ 
geological epoch and its cluse is determined. The gmit 
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glacial period is discussed, and, according to ibe authoil^s 
views, must be ascribed to the varying intensity of 
sun's radiation in past ages. 

It is impossible in this short space to enumerate a 
tithe of the wonderful results that the author obtains; 
but though there is much that is purely visiopary^ 
occasionaly sdme very interesting suggestions are ad¬ 
vanced which bear the stamp of probability. The book 
is written from a scientific rather than a popular point of 
view, and is chiefly of interest as an example of now an 
ingenious mind can build up a large and comprehensive 
theory on very slight foundations. £. R. 


A Run round the Empire; being the Log of Two Young 
People who Circumnavigated the Gloat. Written out 
by their father, Alex. Hill, M.A., M.D., Master of 
Downing College, and Vice-Chancellor of the Uni¬ 
versity of Cambridge. With 43 Illustrations. Pp, 
viii -I- 386. (London : Swan Sonnenschein and Co., 
Ltd., 1897.) 


The Master of Downing jokingly lays claim in his 
preface to the invention of a new system of education— 
oy taking children for a voyage round the world ** before 
the faculty of observation has been stifled by the study 
of dead languages, mathematics and other abstract 
subjects, which have no counterpart in our' physical 
environment.” The stifling of the faculty of observation 
is, one must sorrowfully admit, too often a result of 
studies conducted in the manner of English schools; 
but the method of education by travel is surely at least 
as old as the days of the obsolete Grand Tour ; ai>d 
educational journeys for children form part of the routine 
of many continental schools. 

The short record of a family trip round the world is of 
a character with which the public is familiar : notes of 
the trivial incidents of life on board ship, little bits of 
history, occasional touches of moralising, and vivid 
impressions of what must have been a very enjoyable as 
well as a most instructive holiday* The route led by 
Gibraltar and Naples to Port Said, thence to Colombo, 
whence a considerable tour in Ceylon was made, on to 
Australia, Tasmania, New 2 ^land, Samoa, the Sandwich 
Islands, and home by the Canadian Pacific Railway and 
the Atlantic. The young people are indeed to be envied 
who have so magnificent an opportunity of educating 
themselves by seeing the world while still unstifled by 
scholastic pam. 

A few slips are not to be wondered at It is remarked 
of the Suez Canal that ^'larger undertakings of the same 
kind have been carried out since,” the diversity in the 
use of Tacoma and Rainier (not Ranter as printed), 
as names of a mountain, is not correctiy described ; 
Morley is transposed to the wrong side of the Rocky 
Mountains, and Labrador and Newfoundland change 
places on the Strait of Belleisle. There is, unfortunatery, 
no map; but if read with an atlas, this pleasantly written 
book should prove a valuable supplement to more formal 
geographies. H. R. M. 


Wild Flowers^ and other Poems. By James l^p, 

394- (Paisley and London : Gardner, 

It Is not within our province to express an 
the metrical merits of this volume. The U 

evidently an ardent lover of nature, and of a dis¬ 

position. We have learnt, by sad experience, not to 
exp^ too much scientific accuracy from writers of veiae; 
mid the volume before us is not alone in its ofl^icei* 
Still, it does seem etrange that the author shbtM not l^ve 
got some botanist friend to look oyer his proof^hOltl; 
for by so doing he would have leiam tba* 
ourpfm Is not the Latin name df the 
(irVj, hof Bumria tftmor of the chic*r 
of tl^ Sco pine. The Ldtih 
siandy foisspeU. 
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LETTERS, TO THE EDITOR 

Btfifor dois not hoid kimse^ rosponsihh for pinions «jr- 
preisod hy his comspmdonts. Noithtr tan ho undortako 
to rttum^ or to, correspond nsith the writers ^ rejected 
Ptannstriph intended for this or any other part of Naturb* 
No notice is taken of mtony^notts commutations.'] 


The Mathematics used in Connection with Physics. 

It may seem angraciocs for an author to reply to a review 
containing so many kind expressions as the one with which 
Pfaf« Ayrton has honoured my book on Electricity and 
Magnetism ’* in your issue of November 18; nevertheless^ 1 
trust that you will permit me to make a few explanations and 
even corrections, if the word is permissible. 

Since the reviewer states that ** it is not quite obvious what 
is the object of dving ” the mathematical inti^uction, I may 
state rather more fully than 1 was able to do in my rather long 
preface for what class the book was intended. The only class 
of students with which 1 come in contact at Clark University is 
composed of so-called graduate students,’* that is men who 
have taken the bachelor’s degree at a college, and are intending 
to undertake research. It is not generally known that this 
university was founded for the express purpose of encouraging 
such men, and consequently, alone among American universities 
(with the exception of the (Catholic University in Washington), 
has no other students. The same class of students is, however, 
(0 be found in large numbeis at al) the larger universities, so 
that what I have to say is of general application. These 
students come to us from all parts of the United States and 
Canada, and 1 have had two or three from Europe, so that 
they have had very various training. They have been at 
coll^ for four years or more, and have generally taught for 
awhile themselves. They may have studied the calculus for 
two years or less, so that although they all know '*the meaning 
of a differential coefficient,” and are able to integrate and 
differentiate with fluency, they are not Cambridge wranglers, 
and their ideas regarding continuity, convergence of series, 
definite integrals, and the like, are generally decidedly hasy, 
while they probably have no acquaintance with the calculus of 
variations, the theory of functions, and more difficult subjecu. 
It was in order to have some of these matters of most freouent 
occurrenofe in a convenient place to refer to that I prefixea the 
introduction, not with the idea of giving a complete treatment, 
but to ^ow the student some of the things he should certainly 
pec up, and "hf means of to show him w'here he could 

go fqirdier^, In the numerdns kind letters that 1 have received 
from teachers of physics in this country, I think all have 
c»peciaUy c^n^nded tht idea of this introduction. Al any 
rat^. 1 baa ao gpod an example as Maxwell, who thought it 
w<m while to put a mnlChemaiical chapter at the beginning. 

WttVaiMrd tn'the sdpigestion that ** possibly the students of 
Clark University, jwhco listening to such lectures os are given 
in this treatise, naVe the physical meanings of the various 
mathenhlttcal processes explained to them,'* which the reviewer 
intima^ WouM be desirable, I will say that these students 
have worked kM^ly two years or more in a laboratory, 
making the uiw*li|ibsuiemenU, and that it is hardly necessary 
to exj^n to thesA what a magnet is, or how a galvanometer 
is constr^icMi In order td cover the ground, it was necessary 
to conddns^Mihe book was already larger than I intended. 

Pi^of. asks, ** Is it correct to say that ‘ following the 

usage of inajoriiy of writers, we shall denote' Laplace’s 

openator (I fbrbiir to write the signs 6f variation, which the 


prtn'tCT hw 


W'idtmd dTs) * by a,’ seeing that many writers, 
blind Tail, use w* and Maxwell - VV" 
r careful to find this out when writing the passage, 
only from the works which I have at hand. 1 
dial to the two authors named using m^ht have 
fd the names of Lamb, MindhUv, Kouth, Basset, and 
D^^vrhUe the notation A is used by Mascart and Jouhert, 
KinhhoC F. Keumann, C. Neumann, Mathieu, 
wtemanot; lldmbolts, Clam^hit, Ontde, Picard, Jordan, 
Hmi, and by Po&naucdt who calls it la notatioH 

hampdlhi J}(i0 notation A* Js used by Lam^, SomoflF, 
^nsMieiq and Voigt, while Betti writes 4®. I dW not say 
theiMaidtyofJ^ 

TKitt *iwo^ be perfectly useless if gravita- 

tioni^V etoilb md not Vary as thelavcne 

Sgesc, seeing that it would be iust as 
bfttw, ^ af^eatioAi to the flow oFheat,l^ro< 

''1:475. VOt. 573 ' 



kinematics, geometry, and the theory of functions. It is just 
as well for electricians to remember that the world was not 
made for them alone. 

The reviewer is certainly labouring under a misapprehension 
when he says “ The statement of the general problem of electro- 
statics, as given at the beginning of § 135, is insufficient since, 
as {)ojnted out, any number of solutions could be given to it." 
On the V^trary it is explicitly pointed out, at the top of page 
265, that there is but one solution, which is completely 
determined. It is comforting, however, to learn that “the 
method, however, which is indicated for the solution of the 
problem is correct, and leads in a neat way to the conception of 
coefficients of induction though the credit can hardly ^ takfn 
by the present writer, the method being taken from Betti's 
well-known treatise given among the list of works made use of. 

WithtTcgard to d^AIembert's principle, I will only say that 
for the purpose for which it is introduced, namely the deduction 
I of the equations of motion of a system of particles, Hamilton's 
principle, die., it seems to me that it makes no difference 
whelhei: the internal forces appear or not. In any case 1 have 
said more alx>ut the principle than KirchhofT, who merely 
writes down the formula, and Appell, who only says 
si^^ife que^ four un diptacement viriuel arbitraire imprtml 
au point d Imsiant^ la somme des iravaujc virtue Is de la fotce 
diner tie et des forces reellement appliqttJes au point est nu/le. 

1 Wtically the same statement is made by Thomson and Tail, 
and repeated by Tait in his small book on dynamics. 

It seems to me that Green’s function is hardly “divorced 
from its physical application" when it is stated that Green 
introduced it to solve certain problems in electrostatics. Its 
physical meaning as the potential of a certain electrification is 
also given. 

The reviewer slates that the analopr between electrical and 
magnetic phenomena is carried too when the same letter is 
used for specific inductive capacity on some pages and for 
magnetic permeability on others. Also that ^*the beginner 
might expect to find m instead of which he finds c ; the meaning, 
howeverj of this c does not seem to be given.*' As a matter of 
fact, it IS explicitly stated that m is used where it refers in¬ 
differently to either the electric or magnetic quantity, while the 
meaning of « is given in the next line to the one in which it 
first occurs, on page 509. 

With regard to my “ poking fun " at anything or anybody, I 
beg leave to assure Prof, Ayrton that his statement that " the 
fun is not intentional on the part of the author ** is due to a 
misapprehension. 

Finally, to the suggestion that “a course of ‘Lectures on 
Mathematical Physics* may fitly contain explanations of the 
physical interpretations of the equations developed without 
running the risk of appearing to pander to the electrical 
comractor,** it may be replied that much depends upon the 
point of view. To me ihe steam-engine or the dynamo are 
interesting as examples in thermodynamics or induction. 1 am 
well aware that this is not the usual view, nor do I suppose it 
ever will be, I need not conceal the fact that none of my students 
have ever become engineers. We have an excellent engineering 
school in our city (which, by the way, is Worcester, and not 
Webster, as your heading makes it), and we have no reason to 
try to duplicate the work done there. Some of tts^aduates 
have conae to us, and have done good work in physics or 
mathematics, but they have dropped engineering. I sap 7 this, 
not with the (lightest wish to disparage engineering or engineers, 
but to emjfrfiasise the fact that there are others to be considered 
as well. A. O. Whbstbr. 

Clark University, Worcester, Mass., December 15, 1897, 


A New Single Picture Paeudoacope. 

Thb principle of the stereoscope is so well known that it is 
unnecesekry to point out that two dissimilar pictures are required 
of a ap^fai character in order to produce the stereoscopic or 
solid elfaot. Conseouently it majr be imagined that to obtain a 
stereoi^^c isfikt with a single picture is an imposslNifty. 

It U dear that if the possibility exists a /nw stereoscopic 
coipbinatkm would not result, but one which would approximate 
more dr tain closely to the truth. 

Many devices have been brought out in the hc^ of giving a 
single pMure a solid appearance, such for instance as a large 
convea ms» All these devices, however, fail to give the desired 
result, tise lUnsion, so far as it goes, is simply a distortion of 
the or^ipiial picture. 
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The nearest approach to the pr<xlaction of the stereoicopic 
effect from a single picture is by photographing the illustratton 
with its plane incline at an angle of the optic axis of the lena, 
first in one directicnif and then again in the opposite direction ; 
in which manner two dissimilar pictures arc produced, which 
oan be viewed with an ordinary stereoscope, and the result 
is by no means unsatisfactory. The process, however^ is 
inconvenient* 

For a long time past the writer has been experimenting with 
stereoscopy, and amongst other objects one has i>ecn to secure 
a stereoscopic effect with a single picture. This he has now 
succeeded in attaining in a comparatively simple manner. 

If a stereoscopic slide is examined it will oft found that each 
picture is compressed, so to speak, on the inner side, which is 
equivalent to sa>4ng that the central line of any one picture is 
shifted from the centre inwards, thus expanding one half of the ^ 
picture and compressing the other half. 

It therefore appeared to the writer that, if by some means a 
single picture could be made to give two images, each one com- 
pressea in a suitable manner and then viewed with the ordinary 
stereoscopic lenses, the solid effect should be produced, and suen 
is the case. 

The method is as follows:—A large deep cylindrical lens is 
taken and cut in two along the tine where the lens is thinnest. 
Thus two wedges are produced, each having one side curved , 
and the other side flat. If these two pieces are placed together, j 
with the thick portions towards one another, and held at a short | 
distance over any picture, the eyes will perceive an image of the 
illustration in each lens, and the pictures will be compressed in | 
the manner already referred to. I 

All that is now necessary is to view these two images with 
ordinary stereoscopic lenses. One picture will result, as solid 
in appearance as if the ordinary stereo slide had been employed. 

Tne apparatus will be found of considerable use for looking 
at small photographic portraits, landscapes, &c., as well as 
enmvings. The result Is very pretty. 

Naturally one class of picture must suffer under the operation ; 
but as these are comparatively rare, there is an extended use for 
the instrument, which is call^ the Pseudoscopc. 

The pictures unsuitable arc those which represent an object 
when placed very near the eyes, since the image produced by 
solid objects in each eye in such cases differ greatly; but.this 
difference in the image is comparatively small after a distance of, 
say, 15 to 20 feet, David Salomons, 


MAGNETIC OBSERVATIONS IN THE HARZ 
MOUNTAINS, 

D r. ESCHEN HAGEN has made an interesting series 
of magnetic observations at forty-two stations in 
the Hm Mountains. 

The uncertainty of a declination observation was 
about i\ of the dip with two needles about r*2, and 
the probable error of the horizontal force was about 
± o’oooxo e.G.S. units. As it was intended to compare 
the results with those of a survey of the same district tfi 
which the deviations of the plumb-line were determihed, 
the stations were selected with reference to this fact, and 
also to the geological conformation of the country. 

The magnetic disturbances and disturbing forces ifstt 
determined by a method essentially similar to thht 
employed in the survey of the United Kingdom. t*he 
results were not very definite in the northern part of tne 
district examined, but a dearly marked ** ridge-line,^’ or 
locus of attraction on the north-pole of the magnet, was 
discovered in the south. In one part of this the vertical 
disturbing force nearly reached 0*00400 C.G.S. udjts. 
Thet^ are few stations in England and Wales where fchc 
disturbance is as )a^e as this, though at Stratfoj^..!0^ 
Avon it is excccdea by 25 per cent. At some places 
ptirtiy local attractions of very much larger magnitude 
were detected. Thus, on the Leistklippe the dip ems 
altered by iT, and the vertical disturbing force fsas 
0*04224 C.G*S., or one-tenth of the whole vertical 
No fUdi remarkable effects were observed near 
prfntip^gtznhlc masses, such as the Brocken. 

The ffict that the magi^tjc ridge-llnc lies to the 
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of these is explained by the hj^pothesis that the granitic 
mass, of which the Brocken is the upper end, extends 
underground in a direction inclined to the vertical, 
and running from the surface towards the south* 
This view is, in the opinion of Dr. Eschenhagen, con¬ 
sistent with the geological fads. As, however, the 
granite is but slightly magnetic, it is aUo necessary to 
suppose that the heavier, more magnetic granite, lies 
deep, and is only brought near to the surface at a 
few points such as those at which the greatest local 
disturbances occur. 

The local deviations of the plumb-line were deduc^ 
from observations made by the Royal Prussian Geodetic 
Institute. To the north of the mountains the plumb-line 
is deflected to the south ; from the south an attraction to¬ 
wards the north is detected. The line of no deviation is to 
the south of the Brocken, and runs nearly parallel to, 
but about 10-12 km. north of, the magnetic ridae-line. 

The remarkable result is therefore attained that (l) 
geological evidence, (2) the magnetic needle, and (3) the 
plumb-line all point to the conclusion that the heavier 
rocks lie some distance to the south of the chief visible 
masses of granite. 

Dr. Eschenhagen is careful to point out that it is un¬ 
likely that a similar agreement would be attain^ in every 
place where similar experiments might be carried out, as 
the rocks of greatest density are not necessarily magnetic. 
None the less, his observations make it probable that 
the magnet, the pendulum and the plumb-line may add 
much to our knowledge of the details of the constitution 
of the crust of the earth ; and his survey of the Harz 
Mountains is one of the most striking attempts which 
have yet been made to combine the results of magnetic 
and geodetic surveys. A. W. R. 


N 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 

EARLY nine years ago, 


coming of age of the aj^ove-naitied 
directed attention ( NattjrE t iB txvii> pv;| 
sociation, as a medium of .^jH||^tio2i, w ^ 
newly established “ Anaton)(|P^K^ty of G^j 
and Ireland.” Since that o 

the two has been maintained, 
the Journal, for not only have 
Society materially improved 
and importance, but many of the 
have appeared in the body of the 
it through the mediation of the Soctet 
latter’s annual reports of its, " Comi 
tive Investigation” there have been 


jjkg^'the 



sell 

of th#; 
lu^ng its 



result^ 
surgic^ 
of the 
% the 
ate- 
t^cently 
, It a nfow 
^ 'Vfr, Turudr 
ivith 



of great service alike to 
anatomist. Owing to the 
Journal and main supporter 
beloved and universally respectx^ $ir G, 
constitution of the staff of its conductors 
decided upon, and with the issue for 
series was accordingly commenced, 
and J. G. McKendnek, so long asi 
cess, announcing that for the future they, 
assisted by Profs. D, J. Cunningham, A. dild 

G. D. Thane. 'Fhere has just reached us 
(January) part which has appeared imdtf . 

aus|iices. Dating the years which have.dlapeed dSbjb 
odr previous notice was written, three of ihe W 
copductoirs of the Journal have been presidents of wh 
Anatomical Society^while Prof Madalister/ndVir ^ *^"- 
on November 2b elected to that dSce, now 

the two, functions. And during th# sapie 'y _ 

Anatomical' f^iety pifepanttib^ 

ootiducim of ;iyhn Jtmrnal the 
glMtlWjail fiKMlnh to Its first thiidy 
di« UA to m A. W. W ' 
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the Linneao Society of London, who has carried it out 
with conspicuous success. Society and Journal have 
thus become more and more closely connected, and to 
what extent may be gathered hrom the fact that of the 
thirty-three papers which make up the body of the first 
two parts of the new series, fifteen were read at the 
Society's meetings. Of these, the papers by Prof. D. 
J. Cunningham and Dr. Elliot Smith on the anatomy of 
the cerebral cortex and fornix stand pre-eminent, as im¬ 
portant communications by leading investigators, who 
with Symington and others have kept this rapidly de¬ 
veloping department of laborious research fully abreast of 
the continental standard set by von Kdlliker, Edingcr, 
Ziehen, and those w^ho have followed in the wake of 
Oolgi and y Cajal. Dr. Elliot Smith’s monographs are 
indispensable to the comparative neurologist, and they 
amply fulfil the expectation raised by his early in¬ 
vestigations in Australia, and justify the graceful com¬ 
ment paid by Sir W. Turner at the summer meeting of 
the Anatomical Society, held in Dublin in June last, at 
which one was hurriedly read. Beyond this, the second 
issue in the new series of the Journal is especially note¬ 
worthy for a paper by Prof. Symington upon the thymus 
gland in Marsupials, about which little indeed is known, 
and for the first part of one by Dr. D. A. Welsh upon the 
parathyroid glands, both being exceedingly welcome now 
that current work upon the ductless- and blood-glands 
is revolutionising our knowledge and conceptions of these 
remarkable organs. Noteworthy also is the completion 
in the same part of a lengthy treatise by Dr. W. 
McDougalt upon a theory of muscular contraction, since 
by comparison with a remarkable paper by Prof. Ruther¬ 
ford, side by side with which it has for the most part 
appeared, it opens up fresh themes for controversy upon 
this interminable topic, which show at least that the last 
word has not been wtten concerning it, and that there 
is sore need of its attack on other than morphological 
4 ine|^, Resuming to the first part, we note a paper by 
Mr. IS ^le on the urinogenital system of the male 
guin^*^|^t^)lich for th^llfoughness of investigation and 
exhao^fi^ l^rary is worthy the standard he 

adopltei in it recent p;a|p^ .bn the nervous system of the 
and the interesting announcement by 
Prot Dli|&pCIilarbu^^^ the olfactory nerve fibres in 
the situated in the epithelium of 

Leboucq, of Ghent, that 
in tn^^l-gro^.iietus of a VesperHlio the fourth digit 
of the&Anus lllltraphalangeate. 

Of ;^ remaining papers one only calls for special 
comn^^ vis. that ** On ipe anatomy of Macrapus rufus^^ 
by windtb and Mr. F. G. Parsons, since 

it revew Sj^i^^'^range contradictions within its 
own conurtirison with the afore-mentioned 

paper u o^ontains a great deal by way of 

caremi lM)^etailed anatomical description which, in 
cotTblo^jd^ifith similar papers which its authors have 
publiaheamewhere, o^ht to be of service for reference, 
under the ** Digestive System/* however, they 

hkv^ dba^rlMjW^ liver on one page as 

destitute of iWk central lobe, the lobe present on that 
side regarded os a left lateral, while on the very 
next j^e latter is said to be absent Their first con- 
clpjlion % bued do the relationships of the falciform liga¬ 
ment, unquestionably the only structure of real morpho- 
logica) daiue for the purpose, aud they introduce some 
pertint^t wticism of the methods Of other anatomists. All 
.rnmarkahle, therefore, tbmr account of certain 
^ foetus” (strictly a ppuch 
spOdSjee 13a there is giVen aprocessed illustra¬ 

tion, little lesemmihg knyming in nature, with an ac- 
comp^ying desciiptim^ Of f structures regarded 

as *^^PthgiuaI ^ jtud eictra-staiii^aJy/* That the former 
^ iphbt^jdllary gbnds, there seems 

Cbnceraiiig the latter, we are 
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assured that histological examination proved that they 
were salivary in nature.” Great though the backward 
extension of the salivary glands in some mammals, 
nothing at all approximate to the remarkable condition 
here alleged has hitherto been observed, and sufficient is 
recorded by the authors of the detailed relationships 
of the so-called **extra salivary” glands to render it 
tolerably certain that they are but cervical thymus, 
a conclusion borne out by the authors’ confession that 
they “did not succeed in tracing the termination of 
their ducts,” and by comparison or the descriptions 1knd 
figures of the neck glands in M, giganttus given by 
Symington, as he justly points out (p. 283). The brief 
statement which we cite concerning the histology of these 
glands is wholly insufficient. If they be really salivary, 
tor so extraordinary a condition at least a figure and full 
details of microscopic sections should have been fur¬ 
nished in absolute proof. While we await with interest 
further investigation as to the real nature of these, we 
cannot allow the statements concerning the liver to pass 
without further comment. Leading anatomical journals 
other than that now under review might be cited 
in which inaccuracies unpardonable at times appear. 
Authors, when inexperienced, will write extraordinary 
things ; experienced authors still more extraordinary. 
And surely the rendering of Nathusius's well-known name 
(p. xxix. Suppl.) as “ Nathenius.” is a matter which the 
editors, if not the author, should not have allowed to 
pass. The first two parts of the new issue of the Journal, 
as a whole admirable and encouraging, give excellent 
promise for the future, if only the conductors will declare 
themselves responsible editors and a proper coordination 
between authors and editors be assured. 


GEOLOGY AND SANITARY SCIENCE.^ 

7 'HIS memoir is a new departure on the part of the 
Geological Survey, being devoted only to applied 
geology, to questions which have for a long time caused 
the flow of a steady stream of inquirers to Jermyn Street. 
It shows how useful is some knowledge of geology to 
the proper understanding of many matters that are ever 
cropping up, privately in such things as the choice of a 
site for a dwelling, and publicly in such as water-supply 
for a district. 

The extent of the district treated is shown by the 
excellent chromolithographed map, and may be under¬ 
stood from the following list of the border-towns, with 
London in the centre :— Chcsham, Amersham, Beacons- 
fieid, Windsor, Guildford, Dorking, Reigate, Sevenoaks, 
Gravesend, Billericay, Chipping Ongar, Epping and St. 
Albans. The colours differ largely from inose used on 
the Sttrve>^ maps, and the map differs from the lately 
issued index Map (on the same scale, four mites to an 
inch)(in showing the various divisions of the Drift ; so 
that there are thirteen colours, besides a blank ftnr 
Alluvium^ 

A short description is given of the general structure of 
the London Basin, with parts of its borders, and then 
(P,P> & more detailed account of the beds dealt 

with, Irbm the Made Ground of London down to the 
Hastings Beds of the Weald ; thus going a little beyond 
the ai^ of the map, on the south, in which the last 
are ahown. These are grouped, not in the usual 
geblt^ way, but according to character; all gravels 
and sands being under one heading, all clays under 
another^ with an intervening mixed sub-soils” for 
those! divisions that decline to be distinctly one thing 
or anbther. Under each of the many sub-headings 

1 ** MMAdini Of the Geolc^kel Survey, gedh And Sub-soU* Oom a 
SanliMy flC View; vlth WjledAi referantie to Lohdon nod its 

NeiabMUihoad.” By H. B. Woodward. l.sirge 8vo. Bp. vi -f- 58; fbtdi^ 
gooloflc (13 ctdimn>. 
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the sanitary aspects of the beds are noticed. In the 
map the index of colours is grouped in three series, 
clayey, gravelly and sandy, with Alluvium detached at 
the to^ and Chalk at the bottom. 

In the rest of the memoir a purely sanitary arrange¬ 
ment is adopted, under four heads, the first being that of 
the sub-soil with reference to sites for houses (pp. 27^32)* 
The way in which not only the character of the beds, but 
also their thickness, position, and mutual relations affect 
the suitability of ground for building-purposes is enforced, 
and the causes of contamination of porous sub-soils are 
discussed : even gardens are not neglected. 

Secondly, water-supply and drainage are treated (pp. 
33 ' 39 )‘ After noticing the supply of London, the question 
of rural water-supply is taken, the causes of contamina¬ 
tion of shallow wells and the danger of “dead wells,'* 
used as receptacles for sewage, &c., being described* 
Then we have sanitary considerations in regard to the 
situation and surroundings of houses (pp. 40^45 )t under 
which head subjects other than geologic are referred to, 
such as surface-drainage, fog, sunshine, rain, wind, floods. 

The troublesome question of cemeteries fittingly comes 
last (pp, 46-48),' and the author concludes that “an 
isolate tract of elevated ground, where sands and sandy 
loams, or sandy and loamy gravel, of considerable thick¬ 
ness, rest on clay also of considerable thickness, offers 
the most desirable site,” which, however, is qualified by 
the addition that “probably a sandy and calcareous 
loam is the best material for a graveyard.” However, 
the difficulty is to get such desirable sites I The fitting 
conclusion is a list of the cemeteries in and near London, 
with the beds on which they are placed, by means of 
which people who are thoughtful of their latter end can 
select the geologic formation in which they would like to 
be buried. 

The long index (ten pages), is really more than an 
index. It 1$ not limited to giving the pages of reference ; 
but also, notes, by figures in another type, the height 
of the various places above Ordnance datum, and, by 
means of letters, the beds on which the places are—an 
ingenious and useful novelty. 

Although this is the first Geological Survey memoir 
devoted to sanitary matters, it should be remembered 
that stores of information that is useful from a sanitary 
point of view are to be found in many of those memoirs, 
es^cially as regards wells and water-supply. 

This work should have a ready sale, as it is written in 
such a way as^to be useful to the ordinary inquirer, and 
of interest to apy intelligent reader ; but the price (aj. 6<f.) 
is rather high, presumably on account of the map. It is 
to be hoped that the author may ere long have to prepare 
a new and enlarged edition, and that the success of the 
present venture may lead to other work of the same sort 
being undertaken. W. Whitaker. 


PROFS. C. RUNGE AND F. PASCHENS 
RESEARCHES ON THE SPECTRA OF OXYGEN 
SULPHUR, AND SELENIUM} 

I N the above paper Profs- Runge and Paschen have 
extended their important investigations to the spectra 
of oxygen, sulphur and selenium, and have discovert 
in the low temperature spectra of these elements a 
number of series which are very similar to those 
previously found for other elements. The principil 
characteristics of these series arc too well known to need 
any further explanation ; they may be represented by 
Kayser and Runge's original formula, 

where N is the wave frequency and h takes up the values 
3, 4, 5 . . , for the difterent lines of the same scries. In 

I AnkaUn, vol. Ixi. p. 641, 
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the present cases n* may be with advantage replaced by 
We may with equal accuracy take Rydberg's 
formula, 

N = A - B(a + m)”®. 

where A, D, m are the three constants. In the spectrum 
of oxygen which goes by the name of “compound line 
spectrum," and vmich Piazzi Smyth has shown to be 
cniefiy made up of close triplets, Hunge and Paschen 
show that these triplets arrange themselves in two series, 
having approximately the same convergence frequency. 
The difference in the curve numbers of the components 
being the same for each triplet, they have all the charac¬ 
teristics of the “ Nebensericn ” or “ associated series," as I 
propose to call them, because they always occur in 
groups of two. The formulae for the strongest lines of 
the triplets in Rydberg's form is 

1st assoc, series; 23Z07. 96 - 110396 («- 0 ' 02148 )"® 

2n(i ,, „ 23200, 63-10901! 0^24127)"* 

Rydberg has given a law according to which the 
principal series may be calculated from the associated 
series, with sufficient approximation to identify the lines 
belonging to it in the present instance. Only two triplets 
belonging to it have been found ; the first in the extreme 
red has a wave-length of 7776 for its strongest lines, and 
the second, photographed by Range and Paschen for the 
first time, has a wave-length 3948. In addition to the 
triplets, the authors liave discovered a number of 
doublets which can also be grouped into two associated 
series, having the equations 

21205, 56- 109366, 7 (« -oT6i9ir* 

21211, II - 110346, 7 («-o*oi093r*‘ 

and the principal series belonging to this group is 
probably represented by two lines at wave-lengths 4368, 5, 
and 3692, 6, the former being one of the strongest lines 
of the compound line spectrum. 

The result of this investigation of the oxygen spectrum 
is, that it shows two sets of associated series to 

that found in the case of helium, and that the 

spectroscopic evidence that helium is a of two 

gases no longer holds. There H very little doubt that 
the oxygen spectrum is represented among the" FiUun- 
hofer lines j almost conclusive evidence in mvpuv of this 
being given by the first triplet of tlw serieip, 

which falls at 7776 in a portion of the iikilar spectrcUn 
which is comparatively free from liuies./The fainUsUM 
photographs of Higg show at this a tri^t the 

components of which have exactly the fight difference in 
frequency. '-1^^ 

Profs. Rungc and Paschen also investigated the s^ctra 
of sulphur and selenium, and discoven^^peCtfU Which 
correspond to the compound line spectru^ of oxygen. 
The spectra consist chiefly of triplets which may ht 
arranged in a group of associated series ; !t^e are 
also indications of the existence of two printtm sef ies in 
each case. The authors apparently consiawld these 
spectra as due to the elements, but thuy have only been 
able to obtain them in the presence of/hhyi|N^n. Further 
investigation is therefore required to lifibinihat they ate 
not rt^lly oxide spectra. Should this prove to be the 
case it would be a matter of some importance and 
great interest, for it would show that we most Consider 
the compound line spectrum of oxygen as due to a com-* 
pound molecule^ an “oxide of oxygen” similar in cbnsti* 
totion to the oxides of sulphur and selenium which give 
the analogous spUctra. 

In condusiort, I may add a few remarks M to 
live merits of Rydberg's and Kayaer and Kun|f#»S^a^ 
tlotis. The greater simplicity fn form of 


N N. A - 




adopted by Kayser and Runge, and the dase '^ 
the constants may be calculated jnds|iende^ <0 
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Other conftidemtions, lead us to give the preference to 
this form. The advantage is not, however, great, and 
disappears when we have to distinguish cases where we 
must substitute «• for «*. The reason whjr I prefer Ryd¬ 
berg's form at present ties in the fact that it adapts itself 
beUer to bring out the regularities as well as the irregu¬ 
larities of distribution of the lines independently of any 
special form of equation. To show this we may write 
Rydberg's equation in the form 

n -F /A _ 1 

v'a’- n‘ 

The convergence frequency, A, may be determined by 
some graphical process if a sufficient number of lines have 
been observed, and the law of formation of a spectro¬ 
scopic series may therefore be expressed as follows : 

Tht inverse square roots of the difference between the 
comfergence frequency and the frequency of successive tines 
are very approximately in arithmetical profession. If 
we wisn to determine how far any scries conforms to this 
law, we play in the first place calculate the right-hand 
side of the above expression with some approximate value 
of A. Systematic deviations from arithmetical pro¬ 
gression may then be corrected by a small change, ftA 

fc A 

producing a difference in the numbers. But 

V(A - N 

it will nearly always be found that there are some out¬ 
standing deviations which cannot be corrected for in this 
way. Tlic value of B is found at once from the arith¬ 
metical progression successive numbers differing by 

*-=r. 1 have found this method of testing the series and 

Vb 

calculating the constants \*ery useful, and hope on some 
other occasion to return to it. 

Arthur Schuster, 


UNDULATIONS IN LAKES AND INLAND 
SEAS DUE TO WIND AND ATMOSPHERIC 
PRESSURE, 

I T is generally known that considerable variation takes 
place in the level of the surface of the water in lakes 
and inland seas owing to the effect of the wind in gales 
and during stormy weather. The minor undulations 
which occur at more regular intervals have not attracted 
the same observation, and the cause of these is still a 
matter of some uncertainty. In the large lakes in 
America, fishermen and boatmen have learnt to regard 
these undulations as storm warnings ; and on the coasts 
of Europe, the rollers which break on the shore in calm 
weather are looked upon as indicative of a coming storm. 
Thus, in the Bay of Biscay frequently during the autumn 
and winter in calm weather a heavy sea gets up and rolls 
in on to the coast four-and-twenty hours before the gale 
which causes it arrives, and of which it is the prelude 
In this the ^ve action, generated on the other side 
of the Atlantic bv the wind, tiavels at much greater rate 
th^ that of wind, and thus gives timely warning of the 
coming storm. So also on the opposite side of the 
Atlanttc, on the coast between North Carolina and Cape^ 
Hatteras, the currents, which are there largely governed 
by the wind, begin to run strongly several hours in 
advance of the wind which causes them. In summer a 
tbknge bf the current flrom north-east to south-west 
|s;^igkys taken as a true indication of an approaching 
jj^pth^east w 

The gales on tkleless seas and lakes is so marked 

ae to cause fluently consfdmtde inconvenience and 
anxiety to madners. tn the Caspian Sea a gale will 

one depress it on the other 

Of level of la feet.^ 

' t invert," V. (t0nsnuuu, Chttn, tod CoA 
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In the Baltic easterly gales will alter the level upwards 
of B feet. In Lake Erie^ depressions and elevations 
of fi-om 2 to 4 feet are common, while occasionally heavy 
gales have produced a difference of level of upwards of 
15 feet. Almost invariably about the time of the spring 
equinox strong gales occur from the ^t, raising the water 
from 4 to 6 feet at the west end of the lake, and de¬ 
pressing it to a similar extent at the east end, making 
a total difference of from 8 to 12 feet. About the time of 
the autumn equinox gales from the west lower the water 
7 to 8 feet at the west side, and raise it 5 to 8 feet at the 
east end, making a differeiice from the normal level of 
from 12 to 16 feet. An illustration is given by Mr. Blunts 
the engineer, who reported on the subject for the United 
States Commission as to the way in which the navigation 
of the lakes and of the rivers connected with them is 
affected by storms acting on the surface of the water. A 
steamer which bad to make a trip down the river found 
the water at the pier from which she started, five miles 
from the mouth, had receded to 7J feet below the normal 
level. In the river, fiats were showing where a few days 
before they had found 8 feet of water. In the middle 
of the bay a large dredger was aground where there 
ought to have been 17 feet of water. 

In addition to these larger oscillations, there are also 
minor undulations which occur at varying intervals, the 
largest period for a complete oscillation not exceeding 
half an hour, and the alteration in the level of the water 
not more than from three to four inches. The phenomena 
had been noted by Duillier on the Swiss Lakes in the 
middle of the last century, the name locally given to then'j 
being Seiches, In 1804 Vaucher also investigated the 


UNOMLATIONU AT MOUTH OF HUMSKR RIVER. 
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matter and published an account of his researches, his 
experience being that they were common to all the lakes ; 
that they recurred at all seasons of the year, but most 
frequently in spring and autumd, the greatest oscillation, 
however, occurring in the summer ; and that the intervals 
between the oscillations did not exceed twenty to twenty- 
five minutes, and more frequently less. 

A few years since the writer had occasion to investigate 
the oscillations which took place in one of the Norfolk 
Broads, and which were taken as showing that the water 
was tidal. It was found that variations of fi-om half an 
inch to two and three inches in the level of the water 
toede place periodically, and at times when the atmosphere 
was calm. Observations spread over a considerable time 
proved that these undulations were not coincident with 
the rise and fall of the tides, and that they had no direct 
connection with the ebb and flow in the river with which 
this Broad was connected. 

The character of the undulations on Lake Superior has 
been investigated by Mr. Napier Denison, and the results 
cofhtnunicated to the Canadian Institute in February 
1897, in A paper entitled The great lakes as a sensitive 
barometer.^* For the purpose of tracing these curves 
M^. Denison had two self-recording gauges constructed, 
onO being fixed at the mouth of the river Humber, and 
’the other at the Burlington Canal. The results of one 
d^y'$ reading at the mouth of. the Humber are shown in 
Fig. I, which is sufficient generally to illustrate the result 
of the readings obtained, and as showing the rapid undu- 
latipna upon the lakes during light winds and fine weather 
preceding a severe storm. fThe divisions in the above 

I Rtport of l>e«p WAtaiwaya CoinmUMion, U4S.A. ^Wuhington, x&97)- 





322 


NATURE 


[February 3, 1898 


^diagram represent inches.) The undulations generally 
vary from three to four inches at intervals of from fourteen 
to eighteen minutes. The centre of the storm which 
caused these oscillations was over the State of Florida, 
1300 miles distant. This storm centre travelled slowly 
but directly to the l^e region, where it caused a severe 
gale. These lake undulations are found to be of a more 
sensitive character than the indications of approaching 
storms given by the barometer. Mr. Denison is of opinion 
that these oscillations are due to the action of atmo¬ 
spheric waves or billows in passing over the surface of the 
lakes, which tend to form minute undulations upon the 
surface corresponding in length to these billows, and 
becoming magnified when they reach narrower and 
shallower portions, until finally they assume the pro¬ 
portions recorded upon the instrument. 

Attention has also recently been directed to the minor 
undulations which occur in tidal waters by Mr. W. Bell 
Dawson, the Government surveyor engaged in the tidal 
survey of the Gulf of St. Lawrence, in a paper pre¬ 
sented to the Royal Society of Canada in May 1895, 
entitled “Notes on secondary undulations.’* These 
undulatory disturbances in the regular rise and fall of 
the tides m the Gulf of St. Lawrence are plainly marked 
•on the records of the self-registering tide gauges, their 
magnitude being in proportion to the amplitude of the 
tides. Similar undulations have also been observed in 
4 he Mediterranean at Malta. The illustration (Fig. 2, 

ft AT Oir rUNOV. 
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Zoologists who propose to be present should communicate with 
Frof. Hickson, F.R.S., at the Owens College, Manchester. 

Mk. Thomas H. Blakesl&y has resign^ his seat at the 
Council Board of the Physical Society. He is, therefore, no 
longer hon. .secretary of that Society. 

It baa been decided to publish, under the auspices of the 
Physical Society and the Institution of Electrical Engineers, a 
series of abstracts of English, American, and foreign papers 
on physics and electrical engineering. 

The Harvard University, Cambridge, Mass., has invited 
Dr, Hans Reusch, Director of the Norwegian Geolc^pcal Survey, 
to give two series of lectures—one on “ Vulcaniam,” the other 
on "the Geology of Scandinavia.*’ Dr. Reusch will return to 
Christiania in ]une. 

At the annual meeting of the Royal Microscopical Society on 
Wednesday, January 19, the President, after reviewing the 
progress in microscopical science during the past year, gave for 
his address an account of the manner in which achromatic 
doublets and triplets were practically calculated. The President 
explained by drawings on the blackboard the general scope of 
the paper, which, owing to its mathematical treatment, could 
not be read verbatim. 

The death is announced of Dr. Samuel Newth, author of 
j "A First Book of Natural Philosophy,” which has had a very 
large sale, and " The Elements of Mathe¬ 
matics, including Hydrostatics,” In 1855 
Mtaa #/ hat. Dr. Newth became professor of mathe¬ 

matics and ecclesiastical history in the 



Fig. s. 


New College, St. John’s Wood, and suc¬ 
ceeded Dr. Halley as principal of the 
College in 1872, retiring from this post in 
1889. 

We learn from Seienct that, at the meet¬ 
ing of the Corporation of Yale Univer¬ 
sity on January 13, Prof. O. C. Marsh, 
professor of palaeontology, formally pre¬ 
sented to the University the valuable 


scientific collections belonging to him, 


taken front Mr. Dawson’s paper) shows the character of 
these undulations at high and low water in part of the 
Bay of Fundy, on tides having an amplitude of from 17 
-to 19 feet. W. H. Wheeler. 


NOTES. 

The meeting of the Royal Society on Thursday, February 24, 
will be devoted to a discussion of the " scientific advantages of 
•an Antarctic Expedition.” The debate will be opened by Dr. 
John Murray, F.R.S,, of the ChaiUnger^ 

Prof, L, Cremona, professor of higher mathematics in the 
University of Rome, has been elected a Correspoxtdant of the 
Paris Academy of Sciences, in succession to the late Prof. 
Sylvester, 

H R.H. THE Prince of Wales has been graciously pleased 
.to accept the post of Patron of the fourth Intentational Congress 
of Zoology, to be held at Cambridge next August, 

A meRtinq will be held in Manchester on February 16 to 
take into consideration such steps as may seem desirable tp 
assist the Executive Committee in making the Zoological 
Congress thU year thoroughly successful The Literary and 
Philosophical 5 <K^ety have put their rooms at the disposal of 
the meeting, and Mr. J. Cosmo Melvill will tak^ the chair at 
5 o’clock on that day. This appears to us to be an excellent 
.movement, and one worthy of iraiution in other large centres. 
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now deposited in the Peabody Museum. These collections, six in 
number, are in many respects the most extensive and valuable 
of any in America, and have been brought together by Prof. 
Marsh, at great labour and expense, duriiu; ^he last thirty yCars. 
They Include collections of vertebrate fossils, fossil footprints, 
invertebrate fossils, recent osteology, American acch»plogy and 
ethnology, and minerals. The palseontological collections are 
well known, and were mainly secured by Prof. Marsh during 
his explorations in the Rocky Mountains, They include most 
of the type specimens he has described in his various publica* 

; tions* The collection of osteology and that of American 
> arohseology are also extensive and of great interest. The present 
vdoe of aH these collections makes this the most Importaftt 
gift to natural science that Yale has yet received. The President 
and Fellows of Yale accepted Prof. Marsh’s gift by a unanimous 
rote,, and expressed their high appreciation of his generi»sity to 
the University. 

AMOHti the pt^rs to be read at forthebming meetii^s of 
; the Society of Arts are the following :~rbrij^ary tne«Ul|gs 
(Wednesday evenings, at eight o’clock): February 13, chMrt;^!'^ 
sight, by Mr. R* Brudenell Carter; Mardi «, M 

theory and practice, by Captain B. F* 5 . i 

Mart^ 9^ laude’s method of producing extreme cold ^d 
/ liquefying air, by ProC J. A. Ewing, F.ItS. 1 
recent histoiy of papeiMnaking, by Mr. Clayton Beadltd^Mil^ 
ay, the prepatatiori bf meat extracts, by Mr. C- R. VatfiHtriimj 
March 30, telegraphy across spade, by Pfbf. SlfVanui F.'Thbli^ 
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so»i Indian Section (Thursday afternoons* ai 4.30 

o'c 1 ock>; February 17, the plague in Bombay* by Dr. Herbert 
MMU Birdwood ; March 31* the earthquake in Assam* by Mr. 
Henry Luttman-/ob»son. Foreign and Colonial Section (Tues¬ 
day afhsrnoons at 4.30 o'clock): February 15* the goldBelds of 
Klondike and British Columbia, by Mr. W. Hamilton Merritt. 
April 5, the sugar industry in the West Indies, by Mr. T. R. 
Tufnell. Cantor Lectures (Monday evenings, at eight o'clock): 
Prof. W. Noel Hartley* F.R.S., the thermo«chemistry of the 
Bessemer process (three lectures); Dr. D. Morris* C.M.G., 
india-rubber (two lectures); Prof. Carus Wilson, electric traction 
(four lectures). 

A FEW particulars with reference to the late Dr. George 
Henry Horn, President of the American Entomological Society, 
are given in the Ent<ymoh^it*s Monthly Magazine. Dr. Horn 
was born April 7, 1840, in Philadelphia, and died November 
24* 1897. He graduated in medicine in 1861* and from 1862 to 
1866 was surgeon in the U.S. army. Sut>sequently he estab' 
lished himself as a physician in Philadelphia, and had an exten¬ 
sive practice. Before he graduated he publislied papers on recent 
and fossil corals, but eventually turned his attention entirely to 
North American Colcoptera^ as a pupil of, and fellow>worker 
with, I^onte* until the death of the latter in 1883* and after-' 
wards on his own account. It has been said that if the death of 
I>econte was a severe blow to North American colcopterology* 
that of Horn is probably greater. His first entomological paper 
was published in i860, and was followed by others (jointly or 
separately) to the number of about 150* appearing almost 
entirely in America, but he worked out the Euemmida frtr 
the ^^Biologia Central!-Americana." As already announced, 
his collections, and a sum of money* have been left to the 
American Entomological Society, of which he had been long 
President 

Prof. David P. Todd* Director of Amherst College Observ¬ 
atory, Amherst, Massachusetts, U.S. A., has nearly completed 
a bibliography of eclipse research to join on with Ranyard’s 
classic work published many years ago in the Memoirs of the 
Royal Astronomical Society. He would be glad to receive 
copies of papers and titles of works and articles published since 

1875. 

The Lincolnshire Science Society* the establishment of which 
Was referred to in Nati/rk of I^ember 30, 1897, should 
apparently have been christened the Lincoln Science Society ; | 
for a prospectus just received shows that a Lincolnshire | 
Naturalists' Udion hks been in existence several years. There i 
is hardly room for two county Societies having the same aims I 
and objects* and the establisWent of the new Society cannot 
but have a prejudicial efect upon the older Union* which ought ! 
to represent the combined forces of the different local societies ; 
in Lincolnshire, For the spirit of competition to enter into the j 
matter at all is a mistake* and if the two organisations do not : 
arrive at a concordat, the work of one will prejudice rather than 
assist thje woilc of the other* It appears that the Lincolnshire 
^aturali^' llnion initiate ^ scheme for the formation of a 
County Museum before the hew Society took up the matter. 

In the Ust number of the U.S. H/tonikiy Woather Eeview 
(Oefobet 1897)1 the editor draws attention to a proposal for‘ 
ejriabjiidthig a meteorological station on Satulah Mountain, 
Kbr^ Carolina* at an altitude U about 5000 feet. The summit 
of ^ peak is iairly level, and* with the exception of about a 
^uhrier of a mile* is acoe^ble 1 ^ vehicles. Prof. Abbe points 
oht that a Continuous record at the summit Would undoubtedly ^ 

Intmatjng meteondogical 
many utisuccessfoi attempts 
edfMmdhigiiuarameiitaia^i^ watchful 
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observers would be necessary. Systematic observations are- 
being made at great elevations by means of balloons and kites, 
and these efforts may be usefully supplemented by renewed^ 
attention to the establishment of mountain stations. 

At the meeting of the French Meteorological Society on 
January 4, M, Moureaux made an important communication on 
the results of a mission entrusted to him by the Imperial 
Geographical Society of St. Petersburg ..with reference to the- 
magnetic exploration of the Government of Koursk, The 
whole area of this province is intensely disturbed, and the 
differences between theory and observation are so great that it 
is not possible to draw isomagnetic lines. At two pointa 
situated about 450 yards apart the declinations are - ii^^and 
+ 45^ In one district the declination at two stations about a 
mile and a quarter apart varied from - 34“ to + 96“. The dip 
ranged from 48'' to 79% and the horizontal component reached 
0*59* whereas the maximum normal value of this element in the 
equatorial regions is below 0*40. From these observations it 
results that the magnetic force in that locality is as great as it 
would be in the immediate vicinity of the magnetic poles. So 
for as is known at present, there is nothing near the surface of 
the ground to cause these anomalies. 

The tracing of the pretty curves formed by compounding 
pendulum vibrations of different periods is a fascinating pastime 
of which we were beginning to believe the resources were pretty 
well exhausted. Prof. Charles Schlichter* of Winconsin, has* 
however* discovered “fresh woods and postures new" by ex¬ 
tending the method to space of three dimensions, and represent¬ 
ing* by the aid of the stereoscope* the resultant of harmonic 
motions of three frequencies in three different directions mutually 
at right angles. To do this, Pi of. Schlichter attaches a miniature 
electric lamp to the bob of a Blackburn pendulum vibrating in a 
horizontal plane* and photographs the tiny speck of light by 
means of a stereoscopic camera attached to a pendulum which 
swings in a vertical plane about a horizontal axis through the 
optical centres of the lenses. This last pendulum gives the third 
vibration-component. When the diagrams are viewed through 
the stereoscope* the curves spring out into relief like bent wires; 
their forms for many of the higher ratios* such as 5:6:9 or 
5:8:9 being very striking. 

Experiments on the action of Rontgen rays on vegetable 
life h^ve hitherto mostly led to negative results ; but Signor G. 
Tolomei, writing in the Atti dti Lincti^ is led to the conclusion 
that their action is identical with that of light. On exposing to 
the action of Rontgen rays branches of Eiode^ canadensis im¬ 
mersed in water charged with carbonic anhydride* evolution of 
bubbles took place as in the presence of sunshine or electric 
or wagaesiam light. The same similarity was observed in the 
effects on the lower vegetable forms* both Rontgen rays and 
llgfait CjUising retardation in the absorption of oxygen by Myco- 
doTfua acetic and in the evolution of carbonic anhydride by 
Saccharomyces. Again, in their action on BaciUus anthracis 
the Rdatgen rays behave in the same way u sunshine* but in a 
minor degree; when a gelatine film was exfwsed for twenty-four 
home to the radiations from a Crookes^ tube* with the inter- 
pO^tipn of a zinc screen having an K-shaped aperture, the 
let^ appeared transparent on an opaque uurkgioand. That 
the action was due to destruction of the germs, and not to the 
generation of any toxic quality in the agar* was proved thus t 
a sterilised film was partially exposed to the rays* and 
subsequently brought into contact with-it stratum of dried spores, 
,tfce spores began to germinate all over the film ; but when the 
stratum of spores was exposed to the rays* the screen with the 
JetCef X being interposed, and the dim sahsequentJy brought into- 
oootaet trith them* only those eposes which had ton protected. 
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firom the Kiintgen rays tIcvelOfped, and the letter X was distinctly 
seen. Signor Tulomei attri^tes the previous failure to obtain 
such effects to the short duc^tion of the exposures. 

A LENGTHY report of the Cammittee, appointed by the 
Academy of Science and I^iteratufe at .Montpellier, to inquire 
into the alleged vision through op^ue objects, appears in Lcl 
Semaint M4di(M$ (Jaoiuary I9}. The Committee prepared 
three letters, the cdotents of which could not be known to 
them, by writing words and numbers on sixty-four cards, 
placing them two and two into envelopes, and selecting three 
of the thirty-two envelopes haphazard ; these three were care¬ 
fully scaled. One envelope was sewn into the coat, another 
placed in the pocket of a member ; the third, along with half 
an exposed photographic plate, was wrapped in many thick¬ 
nesses of paper and placed in a box, which was also sealed. 
At Narbonne the box containing the envelope and plate was 
placed on Dr. Ferroal's table, since that was the usual position 
of the documents which had already been read by Mile. X. 
The Committee then walked to Mile. X/s abode, about 300 
metres from l)r. Ferroul’s house. Mile. X. did not succeed in 
reading the contents of the envelopes carried by the members of 
(he Committee, and at first no success attended attempts tu 
describe the contents of the sealed box. About an hour and a 
half after the commencement of the stance, during which time 
Mile. X.’s sister passed to and fro, and Mile. X. herself left 
(he room on more than one occasion, the contents of the box 
were more or less correctly described. On re-examining the 
box the Committee came to the conclusion that it had been 
opened, and on developing the contained piece of photographic 
plate along with the other part, the former piece was fogged, 
although the latter developed perfectly. 

. The BriHtk Medkai y^urnaf of January 22 contains a reprint 
ofdhe special inquiry on the relative efficiency of certain kinds of 
water filters which has been carried out for the JounwL Many 
of the conclusions arrived at are fay no means encouraging; for 
example, an examination of the portable filters supplied for 
Army Field Service revealed the fact that not one of these 
afforded any protection against water-borne disease ; that, on the 
contrary, “ they would tend to increase rather than diminish the 
risk incurred by those making use of them, since when such 
filters had oqce been chiuged with contaminated water they 
would continue for some time afterwards to discharge the disease 
germs into the ‘ filtered ’ water*' This is a very serious matter, 
and which, considering the numbers of cases of dysentery which 
have already occurriA in the present Indian frontier war, might 
well demand the immediate attention of the Army Medical 
Department. The filter of the future remains as yet, it would 
seem, " a castle in the air” ; where efficiency is procured, the 
rate of filtration is often such as to preclude it from practical use. 
It appears, however, likely that diatomaceoua earths or natural 
stone will be generally preferred to denser media such as 
porcelain, these three being, amongst the materials at present in 
use for filters, the only ones which apparently supply an efficient 
filtering medium. The same number of the yfftemai contains a 
communication by £. H. Hankin on **a simple method of 
checking cholera in Indian villages,” which consists in treating 
the wells in an infected district with potassium permanganate, a 
sufficient quantity being added in each case to give a piqk colour 
lasting for several hours to the water. This plan appears to 
have produced favourable results in combating cholera outbreaks, 
and in some places even the natives have been induced to dis¬ 
infect their wells by its means. 

Thb immense lava-^eets that cover an area of some two 
hundred themsand square miles in the .Deccan of India have 
been looked upon as the grandest example of vulcattism in the 
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world; but an even mt>re extensive outpouringof similar material 
must formerly have been evident in the northern hemisphere, if 
we accept the conclusions reached by Messrs. Newton and 
Teall from a study of the geological collections made in Frans 
Josef Land by the Jackson-Harmsworth Expedition XQuart, ^ 
yourn. GeeA Spc., December 1897). That archipelago is 
formed of the fragments of an ancient baaak^plateau which 
must have stretched far beyond its present limits. Similar 
igneous rocks are found in Spitsl^ergen, Jan Mayen, Iceland, 
Greenland, the Faeroes, the Hebrides and North Ireland; and 
the authors are inclined to regard all these areas as the isolated 
fragments of a formerly continuous land-area, the greater part 
of which has sunk to form the northern portion of the North 
Atlantic Ocean. The period of this outpouring of lava was prob- 
abTy the end of Cretaceous and beginning of Tertiary times. 
This period seems to have been distinguished by similar 
occurrences in other parts of the world, for the great lava-flows 
of the Deccan and of Abyssinia are of the same age. 

Prof. A. RiclmN contributes to the latest BolUUino of the 
Italian SeUmological Society an account of the Geoilynamic 
Observatory of Catania, founded in 1891, and now one of the 
best equipped in Italy. It is situated beneath the astrophysical 
observatory, in the cellar of the former Benedictine convent. 
The principal instrument is one of Cancani's great seismo- 
metrographs, consisting of a pendulum 25'3 metres long and 
a mass of 300 kg., whose movements are magnified twelve and 
a half times, and recorded by two pens on a strip of paper 
moving at the rate of 60 cm. an hour. In addition to this 
valuable apparatu.s are two other seismometrographs (Brassart^s 
and Cecchi’s), a Guuanti microseismoscope, one of Agamen* 
none's photographically recording tromometers, a Cancani 
^otochronograph, which, at the moment of a shock, photo¬ 
graphs the face of a clock, four seismographic pendulums of 
different lengths and masses, ten seismoscopes of various patterns 
4br calling attention to the occurrence of a shock, and a puteo- 
meter which records the movements of the water-surface in a 
well 32i metres deep. 

We have received from the Meteorological Reporter for 
Western India a copy of his ** Brief Sketch of the Metoorol(^y 
of the Bombay Presidency for the Year 1896-97.** The weather 
during the year presented several features of unusiul character : 
for instance, unseasonable distribution of rainfall, for, although 
, the annual amount was above the average in most districts, the 
deficiency was very great in September and October^ and It 
was owing to this that the crops withered and caused wid^read 
famine. Another feature was the prevalence of abnormally high 
temperatures; in April and October the means were respectively 
6^ and 7" above the avenq^e. These conditions appeared to 
have considerable effect upon the plague; from August to 
November the mortality increased with an abnormal rise of 
temperature, and vice versd, whereas the high tempemtare of 
-4^>rU appears to have had the effect bf decreasing the mortality 
in that month. This report conuins some interesting (Retails 
of floods in the river Tapti since 1727; the behest flood on 
record—vi*. too^ feet—occurred in July 1B83, while that of 
July 1896-rvU. 98 feet—occupies the third place on record. 

Thb part for January 189S of ** The Garden,'* edited by Mr. 
W. RoUnson, presents a very attractive eonttats to the 
dener and horticulturist. There are longer or shorter notes on 
ahfnost every dephrtm^t of gardeitliq{ ; and no less than four 
coloured plates, besides numerous woodoutA^ hie included in thb 
of one shilling. 

In the yourned oi tile Royal Soc^y of Bengal 
ii^ No. a) is a brief arricle by> Mr. F. FfonrOt 
bn tbe Theory of Wartriog Celuan and W^l^^ 
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A wriftfr of experiment! on a tree-shrew, Tupaia farmsinu^ nnd 
on a buH-frog, NanA H^rina^ hot the results do not ap|]tear to 
t>e yety conclusive. j 

Dit lii MmhciHWLu, of Vlcenea, has issued a prospectus 
of a propotKd leonograph of all Fossil Fungi at present known. 
It will be published I probably in the earlier half of the present 
year, in the iorm of a quarto volume, with an atlas of more than 
tWrty plates. The price to subscribers will be 30 francs, delivered 
firee. 

In a paper in Natural Scimee for August 1 ^ 97 ? hlr. Cl. W. 
Bulman adopts very much the view of Prof. Plateau, that bees 
are not primarily attracted to flowers by their conspicuous colour, 
especially that they have no special partiality for blue. He also 
contests the statement that either honey-bees or wild bees are 
constant in their visits to the same species. Somewhat similar 
results appear to have been arrived at by Mr. Albert Gale frenn 
observations in Australia, of the record of which we find a 
commencement in the Agricultural Gazette of New South Wales 
for November 1897. 

In our recent review of the “Vita Medica^’ of the late Sir 
B. W, Richardson, the author*! part in emphasising the dis 
tinction between “enteric and typhoid (^iV) feverswas alluded 
to (p. 265). Our readers perceived at once, no doubt, that the 
name “ typhoid ” had crept into the text in place of typhus. 

Under the title of The Home University^ the publication of 
a magazine and note-book for private students of various 
.. branches of knowledge has just been commenced. The. idea 
of the editors of the new periodical is to give the home-stutient 
assistance on difficult points, and furnish him with aid.<i to 
memory. “ We shall assume,” it is added, “ that, in addition 
to a knowledge of their own language, our readers possess the 
rudiments of French, Latin, German, and Greek, and that 
respecting Geography, History, Poetry, and the Natural 
Sciences they have made some kind of a beginning.*’ The 
editors purpose not so much to try to increase knowledge as to 
convey ii, and we wish them success in their undertaking, 
notwithstanding the fact that science ukes a minor place in 
the first number of their educational medium. The periodical 
is published by the Educational Museum, Haslemere, and by 
Messrs. West, Newman, and Co. 

The additions to the Zoological Society’s Gardens during the 
past week Include a Red Fox {Canis fulvus) from North 
America, presented by Mr. F. C. Ingram; four Virginian 
Opossums {Didtlpkys virginiand\ from North America, pre¬ 
sented by Mr. J, D. Sprunt) two Secretary Vultures (Ser- 
jpenturiifs reptitivarus) froip South AfHca, presented by Mr. J. 
E, Matcham ; a Laughing Kingfisher {Z>afelo gigantea), a Lace 
Monitor {Vdranus variut)^ a Blue-tongued Lizard {Tiliqua 
two Stump-tailed Lizards {Trackyehsurus rugosus) 
from Australia, presented by Mr. J. D. Waley; a Leopard 
{TeHs pardm) from Ceylon, a Derbian Wallaby [Macrapus 
d*rhitmu$) fiom Australia, deposited; two Uvseao I’arrakeets 
{Nympkum uvamsU) from the island of Uvea, Loyalty 
Group; two fittacle*headed Caique (Caica melanoeephata) (tom 
Demerara, an Ashy-black Ape [Maeaeus ocreaius) from the East 
Indies, three Curiews {Nurnsnius arpHUd)^ three Oystep^ 
catcibew {Mdrnui^pm PSH/Akgui) from Ht^nd, purchased. 
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The Soun Ecum^^Mn W* W. Dyson, the Chiefs 
Asriitant ttt rile Greeiiwfoh Observatory, H 4 s sertt the follow¬ 
ing tetteif to the Turner telegiapbs from 

eelipse wevq vtfy 

^ceesAl tlie |dfetci|i^ taken by the Asbondhiee Koyal, 
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Prof. Turner, Captain HilU, Mr. Ncwall, and Dr. Copeland, 
have all been developed, and the results are excellent. Captain 
Hills has succeeded in photographing the spectrum'of the re¬ 
versing layer, and Prof. Turner has obtained marked results as 
to the amount of polarisation of the corona.^’ ^ 

Large and Smali. Profee Motions.^I n the 
nomische Nachrichten (No. 34^6) Kapteyn announces the 
discovery of a star with an exoeedingly Urge proper moiiott; 
this is the star in the Cordoba Zone Catalogue 5'243b-1 of about 
the 8 th magnitude, but probably slightly variable, and having 
an orange-yellow colour. Its'position from the “Cape” ob 
servations of 1897*8 for epoch 1675 is o =: 3h. 6m. 56*05., and 
S =-44* 60'*530, which position is in the constellation of 
Pictor. The result of the investigations of Mr. Innei^of the 
Cape Observatory, and Prof. Kapteyn, gives the proper motion 
in a great circle as 8"‘7, or in K. A., 0621s., and Deck 

- S"70, which will be seen is even greater than thst of the 
“runaway” star 1830 Groorabridge, the proper motion of 
which, it will be remembered, is 7'*05 in a great circle, or in 
R, A. -t- 0*3469., and I>ecl. - S"‘78, Wc shall await with interest 
the determination of the parallax of this remarkable star, in 
order to discriminate whether its large proper motion is real or 
chiefly due to its close proximity to our system. 

In contrast with thealiove, Mr, J. G. Porter has re-computed 
the proper, motion of the star Bradley 2444** = 3250, availing 
himself of .a much longer series of observations than chose from 
which Dr. Aitwersdeduced the values +0*00408. and +o"*i28 ; 
and while Mr. For ter‘s result of + o 0024^. and - o"*030 (as 
given in the Astronomical Journal^ No. 422) confirms the smaP. 
motion in right ascension, it negatives entirely the motion in 
declination; he therefore suggests thit Dr. Auwers’ result 
seems to have been due to a wrong reduction of the declinations 
of D’Agelet and Lalande. 

The Comet of 1892 II.-—It is not often that an opiwrtunity 
occurs of basing the determination of a comet orbit on observa¬ 
tions extending over so long a period as that available in the 
present instance. The series commenced in 1892. March 19, and 
ended 1893, January 12, during which period ilie comet passed 
over about 107** of true anomaly. The definitive orbit in this 
case proves to be hyperbolic, and the final result is entitled tn 
considerable weight. The only unsatisfactory feature about it 
is the amount of the residuals in some of the normal places. 
Dr. L. Steiner, of O'Oyalla, who has made the calculations, 
bases them on l)r. Schorr’s elements, from which he derives by 
comparison with his computed ephemeris, twelve normal places, 
necessarily varying considerably in point of accuracy. The 
solution of the equations of condition founded on these normal 
places gives for the excentricity the value 1*0004404, The 
residuals to which we have referred as not being quite satis- 
factoiy do not occur at the end of the series, when the comet 
would necessarily be faintest and the observations scarcest, but 
in the middle of the series, practically from June to October. 
This is to some extent perhaps to be explained by the fact, that 
the comet was alioul that time very faint in telescopes of 
moderate size, and these observations, made with difficulty, may 
have had an injurious effect on those derived from the use of 
larger instruments. This explanation is not entirely satUfoctory, 
for in one instance the normal place rests entirely on the 
measures made at one Observatory, that of Bordeaux. Dr. 
Steiner Uies by alterations of the assigned “ we^hts” to reduce 
these residuals, but the result is not quite satisiactory. Under 
the best circumstances, and when the excentricity is brought 
do^n to 1*000345, the sum of the squares of the residuals in the 
hyperbola is 103" *2, while on the assumption of parabolic 
motion the same sum is 279'^'5. almost perpendicular 

to the plane of the ecliptic. 

Wxnnbcke’s Comkt = a 1^8.—Fiom further observations 
made fy Ptof. Perrine at the Lick Observatory a new ephemeris 
of this comet has been determined; this, together with the 
elements, are given in Astrancmkal Jaurnall^cs. 424) as 
follows t — 

j^/eMents, 

T sx 1898 March 20*392 G.M.T. 

w s 173 31 io*o\ 
ft s: lOQ 51 45*5 }-1898*0 
I m 16 59 34*0 j 

log e a 9 ’^ 54 I^x 
log s 0*510521 



326 


NATURE 


[Februarv 3, 1698 


Bphemeris for Gretnwich ^Hdmght^ 
189?. App. a App. 6 


log ^ 


0*1537 


App. a 
h. m (t. 

Feb. 1*5 ... 17 35 1-63 ... - JO S3 56*4 

3‘S - 34 33’95 • *7 *>‘<5 

5*5 ... 44 14*66 ... II 39 50** 

7’S *7 54 3’34 “*2 i 18*5 ... o-i4S7 

The nearest bright &tar to the cofmet during this period is 
e Serpentis, which rises about four hours in advance of the sun. 

Rowland’s Tables,— In the December number of the 
Astropkysical Journal^ tables of corrections and additions to 
Prof. H. A. Rowland’s table <Jf solar spectrum wave-lengths 
are given. The errors in wavelength have been carefully 
determined for the whole table, but the identification of solar 
tines with the lines of the elements in the spectrum of the 
electric arc has been revised only from wave-lenglh ^732 to 
4175. Therefore the corrections and additions to the identifi¬ 
cations have been given only for the most important lines 
between these limitA few small solar lines have been added 
to the table. 

The changes in wave-length are few, most of them being 
additions to the identifications. 

Nkbulac near Castor. —Prof. Barnard records in thew 4 r/;^>- 
nomicaiyournal (No, 422) a list of new nebulie W’hich he found 
with the t2-irich equatorial when he first went to Mount Hamib 
ton, and which have remained unpublished until now. There are 
five within less than a degree of Castor, whose positions here 
given are reduced to iffioo—the epoch of Dreyer’s New General 
Catalogue. 


No. 


Description. 


1 . 

h. m. 

.. 7 24 23 .. 

• + 3 " 44’4 ■ 

.. Close p. 10 mag. star. 

3 

7 24 43 

■ + 3 J 3 S ’5 ■ 

.. Small, faint. 

3 

.. 7 as n • 

■ + 3 * 40-5 

Small, 3 S ;4<s in 

4 - 

7 as 27 •• 

. +31 40'S .. 

2' p. ± 

,. Very, very faint. 

S 

• 7 *5 59 - 

. +31 31 0 

. Small, faint. 


Prof. Barnard remark.s that he has discovered several nests of 
these nebulae, but in most other cases the individual nebulae are 
very much smaller. 

Dr. Karl Neckbr.—T he name of yet another astronomer 
has to be added to the death roll of last year. Dr. Karl 
Necker, who occupied the position of assistant in various 
observatories, was unfortunately killed in a railway accident at 
Cairo, to which town he had removed for the benefit of his 
health. Born in 1867, and with his University career only 
completed in 1893, he entered first the Strassburg Observatory 
as a temporary assistant, but alter a few months removed to 
Vienna, and in the Kiififner Observatory deVoted himself ft 
making a series of otiservations on the prime vertical. When 
Dr. Halm left Strassbui^ to occupy his present position at 
Edinburgh, Dr. Necker returned to fill the vacancy thus 
created, and was epgnged in the fundamental meridian work. 
But his health compelled him to take long rests, and finally he 
was recommended to reside in Cairo, where he hoped to secure 
a position in the Khedival Observatory. This hope was 
defeated by his tragic death, while making a short excursion to 
the Sinai Peninsula. 


iMsr/jvcT 4 Nd intelligence in. 

ANIMALS^ ' 

'DIO LOG V is a science not only of the dead but of the living 
^ The behaviour of animals, not less than their form and 
structure, demands our careful study. Both are dependent on 
that heredity which is a distinguishing characteristic of the 
oiganic world. And in each case heredity has a double part to 
play. It provides much that is relatively fixed and stereotyped ; 
(mt it provides also a certain amount of plasticity or ability to 
conform to the modifying conditions of the envirpnmrat. Xn* 
stinctive behaviour belongs to the former category; intelligent 
behaviour to the latter. When a caterpillar spins its silken 
cocoon, unaided, untaught, and without the ^idance of pre¬ 
vious experience ; or when a newly-mated bird builds her nest 
and unoertakes the patient labours of incubadop before ex¬ 
perience can have begotten antidpadons of the coming brood ; 

1 A Friday awni^ discoarM delivstad at th« Royal Iiudtutian, pa 
January 36, by Prof. C* Lloyd Morgan. 
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we say"that the behaviour is m^iactive. But when an animal 
learns the lesions of life, and modifies its procedure in accordance 
with the results of its individual experience, we no longer use 
the term instinctive, but intelligent. Instinct, thMefore, com¬ 
prises those phases of active life which exhibit such hceixlitary 
definiteness as fits the several members of a species to meet 
certain oft-recurring or vitally-important needs. To intelligence 
belong those more varied modes of procedure which an animal 
adopts in adaptation to the peculiar circumstances of its indi¬ 
vidual existence. Instinctive acts take their place in the close 
of what are now generally known as congenital characters; 
intelligent acts in the class of acquired characters. 

But the study of instinct and intelligence in animals opens up 
problems in a different field of scientific investigation. They 
fall within the sphere not only of biological but also of psycho¬ 
logical inquiry. And in any adequate treatment of their nature 
and origin we must endeavour to cotnbine the results reached by 
dlYferent methods of research in one harmonious doctrine. This 
involves difoculties both practical and theoretical. For those 
invertebrates, such as the insects, which to the naturalist present 
I such admirable examples of instinctive behaviour, are animals 
I concerning whose mental processes the cautious psychologist is 
I least disposed to express a definite opinion. While the higher 
I mammalia, with whose psycholof^ we can deal with greater 
I confidence, exhibit less typical instincts, are more subject to the 
i disturbing influence of imitation, and, from the greater com¬ 
plexity of their behaviour, present increased difficulties to the 
investigator who desires carefully to distinguish what is congenital 
from what is acquired. 

Nor do the difficulties end here. For the term “ instinct ” 
is commonlyr and not without reason, employed by psycho¬ 
logists with a somewhat different significance, and in a wider 
sense than is necessary or even desirable in biology*. The 
naturalist is concerned only with those types of behaviour which 
lie open to his study by the methods of direct observation. He 
distinguishes the racial adaptation which is due to congenital 
definiteness, from that individual accommodation to circum¬ 
stances, which is an acquired character. But for the psycho¬ 
logist instinct and intelligence comprise also the antecedent con¬ 
ditions in and through which these tw*o types of animal activity 
arise. The one type includes the conscious impulse which in 
part determines an instinctive response ; the other includes the 
choice and control which characterise an intellieent act. When 
a spider spins its silken web, or a stickleback builds the nest in 
which his mate may lay her eggs, the naturalist describes the 
process and seeks its origin in t& history of the race ; but the 
psychologist inquires also by what impulse the individual is 
prompted to the performance. And when racial and instinctive 
behaviour is modified, in accordance with the demands of special 
circumstances, the naturalist observes the change and discusser 
whether such modificationsare hereditary; but the psychologist 
inquires also the conditions under which experience guides the 
modification along specially adaptive lines. Each has his part 
to play in the complete interpretation of the facts. And each 
should consent to such definitions as may le^ to an interpretation; 
which U harmonious in its results. 

In view, therefore, of the special difficulties attendant on a 
combined tdological and psydiological treatment of the prt^dems 
of animal behaviour, I have devoted my aUention esp^alW to 
some members of the group of birds in the early days of their 
life. And I shall therefore draw my exam|to of instinct and 
intelllp^ence almost entirely from this class of aniihals. The 
organisation and the sens^ endowments of birds Are not so 
diver^t from those of man, with wbcae psychology aione we 
are adequately converwnt, as to render oantiotts condusions as 
to their mental states altogether, untrustworthy ; when hatched 
in an incubator they are removed from that, j^rentat influence 
which makes the study of the behaVtOdr of mammak more 
difficult; while the highly develop^ C0ndRi<^ in which many 
of them first sOe the light of day anordhoppoHualty for observing 
congenital modes of procedure under nKkeifovoutable citcum- 
stances than are presented by any other vertebriUe animaU. Even 
with these specially selected subjects for iiivesligatioA, however, 
it is only by a , sympathetic study and k aiudysis of thdr 

behaviour that what k congemtal can be distihgukked from 
what is aequhred. For from the early houm of:jmek’frseta^ 
active iifo, the mfluenoe of the 
makes its^ folt Ihek kotioQS aiu the jofot ] 
apd inielltenee* tim chughn^ hshi 

tocontinum mbdifibitfon in adaptetfon^ fo 
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Instinct appeart to Airnith a ground*plan of procedure which 
is shaped by itttelligience to the needs or individual life. And it 
is often hard to distinguish the original instinctive plan from the 
subsequent intelligent modification. 

It is not ray purpose to describe here in detail, as I have done 
elsewhere, the results of these observations. It will suffice to 
indicate some of the more salient facts. In the matter of feeding, 
the callow young of such birds as the Jackdaw, jay, or thrush, 
instinctively open wide their beaks for the food to be thrust into 
their nioutna Before the eyes have opened the external stimulus 
to the act of gaping would seem to be either a sound or the 
shaking of the nest when the parent bird perches upon it. Under 
experimental conditions, in the absence of parents, almost any 
sound, such as a low whistle, Up-sound, or click of the tongue, 
will set the hunpy nesctingi a^pe, as will also any shaking or 
tapping of the box which forms their artificial nest. And no 


matter what is placed in the mouth the reflex acts of swallowing 
are initiated. But ev^ in these remarkably organic responses 
the infiuet^ of experiet^e soon makes itself felt. For if the 
material given is wrong in kind or distasteful, the effect is that 
the bird ceases to gape os before to the stimulus. Nor does it 
continue to open the bwk when appropriate food has been given 
to the point of satisfaction. These facts show that the instinctive 
act is prompted by an impulse of internal origin, hunger, supple¬ 
mented by a stimulus of external origin, at first auditory but 
later on, when the eyes are opened, visual. They show also that 
when the internal promptings of hunger cease, owing to satis¬ 
faction, the sensory stimulus by itself is no longer operative. 
And they show, too, that the diverse acts of gaping and swallow¬ 
ing become so fiur connected, that the experience of distasteful 
morsels tends, for a while at least, to prevent further gaping to 
the usual stimulus. 

With those birds which are active and alert soon after hatch¬ 
ing, the instinctive acts concerned in feeding are of a dif^rent 
character. At first, indeed, the chick docs not peck at grains 
which are placed before it; and this is probably due to the fact 
that the promptings of hunger do not yet make themselves felt, 
there being still a considerable supply of unabsorbed yolk. 
Soon, however, the little bird pecks with much, but not quite 
perfect, accuracy at small near onjects. But here again experi¬ 
ence rapidly plays Its part. For if distasteful objects, such as 
bits of orange-peel, are the first materials given, pecking at them 
soon ceases; and if this be repeated, the nttle bird cannot again 
^ tndttc^ to peck, and may even die of starvation. This makes 
it very difficult to rwr by hand some birds, such as plovers, 
whose natural food, in due variety, is not readily obtainaole. It 
must be remeibbe^, too, that under natural conditions the 
parent bird calls the young and indicates with Her beak the 

a riaic food ; ana this appears to afifurd an additional 
IS to the act of peckii^. Pheasants and partridges seem 
to be more dependent on this parental guidance than domestic 
chicks, and they are more easily reared when they have some¬ 
what older birds as models whose pecking they may imitate. 
Passing allusion may here be made to a type of instinctive 
response in some respects intermediate between the upward 
Mpfng of the jay and the downward pecking of the chicL It 
IS seen in the young moorhen, which pecks upwards at food held 
above it and cannot at first be induced to lake any notice of food 
on the^ound. Under natural conditions it is fed by the parent, 
which holds the food above the Utile bird as it floats on the 
water. 

' We have then, in these simple instinctive acts, examples of 
t^havkmr which is codgwitaHy definite in type for each par- 
wnlat spedes; of actions which are the joint product of an 
internal factor^ hunger, and an external factor, sensory im- 
pressioikt; of oom|Nex modes of procedure which subserve 
^rtainiTKal needs of the organism. It shouid be mentioned, 
however^ that tb^ reiadve definiteness of instinctive responses 
w sut^ected to crlddsm from a psychological source. It 
has Umd that the nutritive instincti, the my instincts, the 
pavehtid those of self-preservation ana those concerned 

in reprp^lto, are so varied and ntnlti&rions, thiu definiteness 
^ can be predicate of them. Varied and 

ttdlrifstriimk are indeed; and each of the groups above 
TOtffltkihet e^tidns many tnterlpg examples. But that is 
feomprelSenri^ classes of instinctive 
^ flbat^he ttSop of firiies indudes omanbms 
iride :irerncl^n^^ its the aaiinon, the 

^d ltlie edl^ aiect the feet that these species 

hate h ^tdte Stmfeture each after hts kind. It is 
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only when we treat a group of fishes as if it were an individual 
fish that we are troubled by indefiniteness of structure. And it is 
only when we deal with a group of instincts, comprised under a 
clps-name, as if it were a palrticular instinctive act, that we 
fail to find that definiteness which, to the naturalist, is so 
remarkable. 

From the physiological point of view, instinctive procedure 
would to have its origin in an orderly ffoup of outgoing 
neural discharges firom the central office of the nervous system 
giving rise to a definite set of muscular contraction.s* And this 
appears to have>n organic basis in a congenital preformatiOn in 
the nervous centres, the activity of which is cali^ into play by 
incoming messages, both from internal organs in a state“Vtf 
physiolc^cal need, and from the external world through the 
organs <n special sense. The naturalist fixes his attention chiefly 
on the visible behaviour which is for him the essential feature of 
the instinctive act. But in view of the requirements of psycho¬ 
logical interpretation it is ad viable to comprise under tne term 
instinct, in any particular manifestation of its existence, the net 
result of four things; first, internal messages giving rise to the 
impulse; secondly, the external stimuli which co-operate with 
the impulse to affect the nervous centres; thirdly, the active 
responM due to the coordinated outgoing discharges; and 
fourthly, the message from the organs concern^ in the be¬ 
haviour by which the central nervous system is further affected. 
Now I shall here assume, without pausing to adduce the argu¬ 
ments in favour of this view, that consciousness is stirred in the 
brain, only by incoming messages. If this be so, the outgoing 
discharges which produce the oehaviour are themselves uncon¬ 
scious. Their function is to call forth adaptive movements; and 
these movements ^ive rise to messages which, so to speak, afford 
to consciousness information that (he instinctive act is in pro¬ 
gress. Hence I have uiged that the instinctive ptrf&rmana is 
an organic and unconscious matter of the purely physiological 
order, though its effects are quickly communicated to conscious¬ 
ness in the form of definite messes from the motor organs. I 
have not denied that the stimuli of sight, touch, hearing and so 
forth, aUo have conscious effects; I do not deny (thou^ here I 
may have spoken tdo guardedly) that the initiating impulse of in¬ 
ternal origin, is conscious. In both these cases we have messages 
transmitted to the central office of the brain. What I have 
ventured to urge is that the consciousness of instinctive be¬ 
haviour, in its computed form^ does not arise until further 
messages come in from the motor organs implicated in the per¬ 
formance of the act, lodging information at the central office 
concerning the nature of the movements. 

A diagram wilt perhaps serve to make this conception clearer. 


Impulse 


Stimulus 



Instinctive behaviour. 


The circle represents the brain, in some part of which con¬ 
sciousness arises throi^h the effects of incoming nerve-currents. 
Under the influence of the two primary groups of messages, doe 
to impulse and to sensory stimulus, consciousness is evoked, and 
the brain is thrown into a state of neural strain, which is re¬ 
lieved 1^’ the outgoing discharge to the organs concerned in the 
instinctive behaviour. It is this outgoing discharge which I 
regard u unconscious. But the actions which are thus pro¬ 
duced give rise to a secondary group of incoming messages from 
the moving limbs. This it is which gives origin lo me con- 
scioo^ess of instinctive behaviour as such. And 1 regard it as 
psychologically important that these incoming messages are 
alrea% grouped, so as to afford to consciousness information, 
rather of the net results of movement than of their subsidiary 
details., 

So ^eh for our general scheme. If now we turn to the 
instinctive behaviour concerned in locomotion, we find a con- 
genlrai baris upon which the perfected activities are founded. 
Thercis ho elaborate process of learning to walk on the part of 
the chick; ducklings and moorhens a few hours old swim with 
perfect ease when they are placed in water ; these birds also 
dl\^e without previous practice or preliminary abortive attempts; 
whlfe young swallows, if their wings, ate sufficiently large and 
stro^ ate capable of short and guioed flights the first time they 
are Comniitted to the air. In these cases neither the internal 
IropiriatK, nbr the sensory stimuli, are so well defined as in the 
cose of the nutritive activities. The impulse probably takes the 
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form of an uneasy tendency to be up and dolnff, perhaps due to 
ill-denned nervous thrills from the organs of locomotion which 
are in need of exercise^ The sensory atimoH are presumably 
afforded by the contact of the feet with the ground, or with the 
water, and by the pressure of the air on the wing-surfaces* It 
is a curious fact tnat, if young ducklings be placed on a cold 
and slippery surface, such as that of a japanned (ca-tray, they 
execute rapid scrambling movements, su^estive of attem^s to 
swim, which 1 have never seen in chicks, pheasants, or other 
land-birds. 

It will not be supposed thm 1 claim for perfected locomotion, 
SO admirably exemplified in the graceful and powerful flight of 
birds, an origin that is wholly instinctive and unmodified by the 
teachings of experience. Here as elsewhere instinct seems to 
form the grouno-plan of activities which intelligence moulds to 
finer and more delicate issues. This is the congenital basis on 
which is built the perfected superstructure. And if our oppor¬ 
tunities for observation, and our methods of analysis, were equal 
to the task, we should be able to distinguish, in the develop¬ 
ment of behaviour, the congenital outline from the shading and 
detail which are gradually filled in by the pencil of experience. 

The difficulties which render this analysis at the best im¬ 
perfect are, therefore, twofold. In the first place, intelligence 
begins almost at once to exercise its modifying influence; and 
in the second place, many instinctive traits do not appear until 
long after intelligence has begun its work. Much of the intel¬ 
ligent detail of the living picture is filled in before the instinctive 
outlines are complete. The term deferred instincts’’ has been 
applied to those congenital modes of procedure which are 
relatively late in development. The chick does not begin to 
scratch the ‘ ground, in the manner characteristic of rasorial 
birds, till it is four or five days old ; nor does it perform the 
operation of sand-washing till some days later; the moorhen 
does not begin to flick its tail till it is about four weeks old ; the 
iay does not perform the complex evolutions of the bath till it 
nas left the nest and felt its legs, when the stimulus of water to 
the feet, and then the breast, seems to start a train of acts 
wliich, taken as a whole, are of a remarkably definite type. 
The development of the reproductive organs brings with H, 
apart from the act of pairing, a number of associated modes of 
behaviour—nest-building, incubation, song, dance, display, .and 
strange aerial evolutions—which are presumably in large degree 
instinctive, though of this we need more definite evidence. Tor 
it is difficult to estimate with any approach to accuracy the 
influence of imitation. There ^eems to be no reason for doubting 
that, when an animal grows up in the society of its kind, it is 
affected by what we may term the traditions of its species, and 
falls into the ways of lu fellows, its imitative tendency being 
subtly influenced by their daily doings. The social animiu 
bears the impress of the conditions of its peculiar nurture. Its 
behaviour is in some degree plastic, and imitation helps it to 
conform to the social mould. 


The eximt r^ge and nature of the instinctive outline, inde¬ 
pendently of those modifications of plan which are due to the 
inherent plasticity of the organism, are, therefore, hard to 
determine. And if, as we have good grounds for believing, the 
growth of intelligent plasticity, in any given race, U associated 
with a disintegration of the instinctive plan, congenital adapta¬ 
tion being superseded by an accommodation of a more indi¬ 
vidualistic type, to meet the needs of a more varied and com¬ 
plex environment, the poblems with which we have to deal 
assume an intricacy which at present defies our most subtle 
analysis. 

We must now turn to the consideration of the manner in 
which individual accommodation through the exercise of iijteUi- 
gence under the teachings of experience, is brought about. 
And it will be well to pave the way by adducing certain foots 
of observation. 

Although the pecking of a young chick under the joint in¬ 
fluence of hunger and the sight of a small near object, would seem 
to belong to the instinctive type, the selection of appropriate 
food, apart from the natural guidance of the ben, seems to be 
mainly determined by indi^ual experience. There is no 
evidence that the little bird comes into the world with anything 
like here^tary knowledge of good and evil in things eatable. 

Pbjects are seized with not less readiness than natural 
food sac]b as gmiQ» seeds, and grubs. The conspicuous colodrs 
of certain nasty caterpillars do not apped to any inherited 
power of immediate discrimination so as to save the bird from 
bitter experience. They seem rather To serve the purpose of 
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rendering future avoidance, in the light of this bitter experi¬ 
ence, more ready, rapid, and certain. Bees and wom are 
seized with neithtr more nor less signs of fear than laigge flies or 
palatable insects. Nor does there seem to be any evidence of 
the hereditary recognition of natural enemies as obj^tg of dread. 
Pheasants and partridges showed no sign of alarm when ipy 
dog quietly entered the room in which they wm kept. When 
allowed to come to closer quarters, they impudently pecked at 
his claws. A two days chick tried to nestle down under him. 
Other chicks no notice of a cat, exhibiting a complete in¬ 
difference which was not recipocated. A moorhen several 
weeks old would not suffer my fox-terrier to come near his own 
breakfast of sopped biscuit, but drove him away with angry 
pecks until the nigher powers supervened. 

It is not, of course, to be interred from these observations 
that such an emotion as fear has no place in the hereditary 
scheme, or that the associated acts of hiding, crouching, or 
efforts to escape do not belong to the instinctive type. 1 iiave 
seen little pheasants struck motionless, plovers crouch, and 
moorhens scatter at the sound of a loud chord on the 
violin, or of a shrill whistle. A white stoneware jug, placed in 
their run, caused hours of uneasiness to a group of birds, includ¬ 
ing several species. But there is no evidence that, in snch cases, 
anything like hereditary experience defines those objects which 
shall excite the emotion. It is the unusual and unfanuliar ob¬ 
ject, especially after some days of active life amid surroundings 
to W'hicn they have grown accustomed ; it is the sudden sound, 
such as a sneeze, or rapid movement, as when a ball of paper is 
rolled towaids them, tnat evokes the emotion. Hence, if the 
parent birds are absent, the stealthy approach of a cat causes no 
terror in the breasts of inexperienced fledglings. But when 
she leaps, and perhaps seizes one for her prey, the rest scatter in 
alarm, and for them the sight of a cat has in the future a new 
meaning. 

The elementary emotions of fear, anger, and so forth, stand 
in a peculiar and special relationship to instinct. At first sight 
they seem to take rank with the internal impulses which are the 
part-determinants of instinctive behaviour. The crouching of a 
trightened plover or landrail, the dive of a scared moorhen, 
result partly from the extcrinal stimulus afforded by the terrifying 
object, partly from the emotional state which that object calU 
forth. But m their primary genesis 1 am disposed-^hcre follow¬ 
ing to some length the lead of Prof. Wm. fames—to assign to 
such emotions an origin similar to that of the consciousnesa 
vrhich follows on the execution of the instinctive act, As¬ 
suming, as before^ that consciousness owes its genesis to messages 
which reach the sensorium through incoming nerve-channels^ 
the sensory stimuli, afforded, let us say, by the sight of a twrify- 
ing olnect, do not seem, in the absence of inherited experience, 
capable of supplying messages which in tbemsalves are sufficient 
to generate the emotion of fear. Now, the well-known ac¬ 
companiments of such an emotional state are disturbances of the 
heart-beat, the respiratory rhythm, the digestive processes, the 
action of the glands, and the tone of the minute blood vessels 
throughout the body. And all these effects are unquestionably 
prodtutd by outgoing discharges from the central nervous 
system. But they are ftlt as the result of incoming messages, 
like vague and disquieting rumours, transmitted to the central 
office from the fluttering K^rt, the irregular breathiagi the sink¬ 
ing stomach, and the mslurbed circulation. Is it not therefore 
reasonable to suppose that the emotipn, in its primary genesis, 
is due to the effect on the sensorium of these d^oiettng 
cnemages ? If this be admitted as a working hypothesU^^and n 
cannot at present claim to be more than thu—we reach, at any 
rate, a consistent scheme. As primary central 

office of consciousness we Have, on the one mod, those due to 
stimuli of the special senses, and, on the <>ther hand, those re^ 
suiting from the conditions of the bodily organe, talring the form 
of a ?elt craving for their appropriate exercise. These co¬ 
operate to throw the brain into a state of unstahle equlUbHuns 
or neural strain, which is relieved ^ outgoing scfeavds of 
nervous energy. And these in turn foil imp two poups e first, 
an ordtfi^ly set of discharges to the vohmta^ muicfos eoheerped 
in behaviour^ and secondly, a more of diseheugea 

to the heart, tespicatory apparaios. dlgdsdve orgaps, ttfonla, apd 
vascular ne^voifk. Ih so for Xs ttssse are outgofog 
they do not ditectjyaAiict cm^ousnem, Bmltlfore jtwIpMy 
turns ppon the smmprium an ordmly jtoUpO^ inePiiifo|r^v^^ 
from the motor apfphratns oouqenmd 
and a more indeflidte group from die-haaft anfi 
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orgAM. Thfi former gives the well* defined consciousness of tiOn« But if we tie threads from pin to pin we may thus direct 
acmty; the latter the relatively ill defined feelings which are the course of the marble along definite lines. Now the brain 
clasm As etaotioiuL But so swift is the backstroke from the may be roughly likened to a set of such pins, and t^ marble to 
body to the biain that, ere the instinctive behaviour is complete, an incoming nerve current. The congenital structure is such that a 
meaiages from the Umbs-^and, under the appropriate circum* number of hereditary threads connect the pins in definite ways, 
stances, from the heart—that is to say, of both instinctive and and direct the dischaige into appropriate channels. But a vast 
emotional origin—begin to be operative in consciousness, and number of other threach are acquired in the course of individual 
the hnal stages of a given performance may be guided in the experience. These are the links of association which direct the 
light of the experience gain^ durif^ its earlier st^es. marble In new ways. Observation of behaviour can only give 

The exact manner in whichconsciousneBS exercises its guiding us information that new directing threads have been introduced, 
influence, is a matter of speculation. Perhaps the most probable The psychology of association can only indicate which pins have 
hypothesis is that the cerebral hemispheres are an adjunct to the been connected by linking threads. Even such researches as 
rest of the central nervous system, and exercise thereon by some those of Flechsig can at present do no more than supplement the 
such mechanism as the pyramidal tract in the human subject, a psycholt^cal conclusion by g^eral anatomical evidence. Of 
controlling influence. Given an hereditaiy grannd*pfan of auto- the ^taus of brain modification by the formation of association 
malic and instinctive responses the cerebml hemispheres may, fibres we are still profoundly ignorant. 

by cheekily here and enforcing there, limit or extend the be- Nor when we turn from the narrower to the wider point of 
haviour in definite ways. In any case, from the psychological view are we in better case. We are forced to content ourselves 
point of view, their action is dependent on three fundamental with those generalities which are the makeshift of imperfect 
properties : first, tlie retention of modifications of their struc- knowledge. Still, even such generalities are of use in showing 
ture ; secondly, differential results according as these modifica- the direction in which more exact information is to be sought, 
tions have pleasurable or painful accompaniments in conscious- And we can, perhaps, best express the net result of acquired 
ness ; and thirdly, the building of the conscious data, through modification of bram-structure by saying that every item of ex* 
association, into a system of experience. The controlling in- perience makes the animal a new being with new reactive 
fluence of this experience is the essential feature of active inlelU- tendencies. The sjxirrows, which yesterday were unaffected by 
gence. Or, expressed in the almost obsolete terminolc^ of the the stealthy approach of the cat, garrulously scatter to-day 
older psychology, intelligence is the faculty through w^h past because they are not the same simple-minded sparrows that they 
ex^rience is brought to bear on present behaviour. were. The chick comes into the world possessed of certain in- 

Prof. Stout, whose careful work in analytical psychology is stinctive tendencies—with certain hereditary directing threads, 
well known, has done me the service of criticising, in a private But at the touch of experience ils needs are modified or further 
communication, my use of the phrase ** past experience," defined. New connecting threads are woven in the brain. On 
urging that present experience is not less important in determin- the congenital basis has built an acquired disposition. The 
ing behaviour than that which is past and which can only be chick is other than it was, and reacts to old stimuli with new 
operative through its revival in memory. The criticism is valid niod^ of behaviour. 

in so far as it shows that 1 have not 1 >een sufliciently careful to In its early days the developing animal is reading the fiara- 
define what 1 mean by |>ast experience. But I certainly hod in graph of life. Every sentence mastered is built into the tissue 
mind, though 1 did not clearly indicate, the inclusion of what of experience, and leaves its impress on the plastic, yet retentive 
Mr. Stout regards as present experience. My conception of brain. By dint of repetition, the results of acquisition become 
“ present,” as I have elsewhere described it, is that short but more and more firmly ingrained. Habits are generated ; and 
appreciable period of time, occupying only some small fraction habit becomes second nature. The organism which to begin 
of a second, which is comprised in the fleeting moment of con- with was a creature of congenita] impulse and reaction becomes 
sciousnesB. All anterior to this, if it were but a second ago, I mote and more a creature of acquired habits. It is a new bein^, 
regard as past—past, that la to say, in origin, though still but one with needs not less imperious than those with which it 
operative in the limited field of the present moment. When we was congenitally endowed. 

are reading a paragraph and near its close, the net result of all Alt of this is trite and familiar enough. But it will serve its 
that we have read m the earlier sentences, is present to influence purpose if it help us to realise how large a share acquired 
the course of our thought. But the very words—“all that we characters take in the development of behaviour in the higher 
Atfiv read by which we describe this familiar fact, imply that animals, and how fundamentally important is the plasticity of 
the guiding experience orjnnated in a manner which demands brain-tissue, and its retentiveness of the modifications which are 
the use of the past tense. Still 1 am none the less grateful to impressed on its yielding substance. 

Mr. Stout for indicating what to many may have seemed a auch being the relations of intelligence and instinct in the 
serious omission in my interpretation. Suffice it to say that if individual, what are their relations in the evolution of the race ? 
we include under the phrase “ present experience the occur- Granting that instinctive responses are definite through heredity, 
Fences of five minutes, or even of five seconds ago (all of which how has this definiteness been brought about ? Has it been 
I regard as past), 1 most fully agree 'that present experience (in through natural selection ? Or are the acquired modifications 
this sense) exercises a most important guiding influence. of one generation transmitted through heredity to the next ? Is 

We have distinguished four classes of messages affecting con- instinct inherited habit? Dam in, who wrote before the trans- 
sciouyness in the central oflice of the aensorium : first, stimuli misaion of acemired characters was seriously Questioned, admitted 
of the special senses} secondly, internal cravings; thirdly, both. And Romanes, to whose ever-kindly sympathy I am 
motor sensations due to bodily activity ; and fourthly, emotional deeply indebted, still adhered to this view in spite of modern 
states. These are oombdned in subtle synthesis during the oriivemm. There is not much in my own observational work 
growth of experience, and are associated together in varied which has any decisive bearing on the question. But there are 
ways. Into tw manner in which experience grows we cannot one or two points which are perhaps worthy of consideration, 
enter here. It will be sufficient to indicate veiy briefly the The part played by acquisition in the field of behaviour is the 
eSsets of this growth oq the behaviour of animals in the earlier estutdishment of definite relations between particular groups of 
stages of their life'. This may iw considered from a narrower stlhmiland adaptive responses. If this be so, and if acquired 
or nrom A,broader standpoint. In the narrower view we watch modifications of brain-structure be transmitted, wc might 
how, wtlhiii the field of a widening synthesis, the particular^ reasonably expect that the sight of a dog would have a similar 
amodatlons am formed. We see how, within experience, the on young pheasants to that which ft has on their parent.*:, 

taste-^^ appearance of certain caterpillars or grubs become so But this does not appear to be the case. Again, One might 
auo^bited uurt ior the future the larva is left untouched. Or recaonably expect that the sight of water would evoke a drink- 
we 4ee howi the. terrible pounce of the cat has become so iim^ieepbnse in recently hatched birds, just as the sight or scent 
aleoclatei with her appegrance as theocefinth to render her an ofa VUcca flower excites a definite response in (he Yucca moth. 

But of the physiological But hem; too, this is not so^ ThiCtty chicks and ducklings 
we know Uttle. ' ^shem to be uninfluenced by the sight ot water in a shallow tin. 

. IFbare li a Buidliair gatM ie Which a marble is rolled down an Th^ may even run through the Mquid and remain unaffected 
bplWd. ^ of which am numbmd compart fay Its prince. But if they chance to peck at a grain at the 

board w beset with a series of bo^Om of the tin, or a bubble on the water, as soon as the beak 
06 touchos die liquid, tkis stimulus at once evokes a drinking 

response again and again repeated. Why does the touch of 
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water in the beak excite a congenital response^ while the sigjkt 
of water TaiU to do ho? I believe it is because under natural 
conditions the chicks peck at the water in imitation of the 
mother, who thus shields them from the incidence of natunl 
selection* Under theSe circumstances there is no opportunity 
for the elimination of those who fail to respond at the mere 
sight of water, and consequently no selective survival of those 
who do thus respond. But though the hen can lead her young 
to i>eck at the water, she cannot leach them the essential move¬ 
ments of beak, mouth, and gullet, which arc necessary for the j 
complex act of drinking. In, this matter she cannot shield 
them from the incidence of natural selection. Those which, on ' 
pecking the water, failed to respond to the stimulus by drink¬ 
ing, would assuredly die of thirst and be eliminated. The rest 
would survive and transmit the congenital instinctive tendency. 
Thus it would seem that when natural selection is excluded k 
special mode of behaviour has not become congenitally linked 
with a visual stimulus; but, when natural selection is in oper¬ 
ation, this behaviour has become so linked with a touch or tagte 
stimulus in the l>eak, Similarly in the case of the pheasants 
and the dog. The parent birds warn the young of his approach, 
and thus prevent the incidence of natural selection. Hence 
there i.s no instinctive response to the sight of a terrier. 

No doubt there are many cases of complex behaviour, seem¬ 
ingly instructive, which are difficult to explain by natural 
selection alone, and which have the appearance of being due to 
the inheritance of acquired habits. I have, however, elsewhere 
suggested that acquired modifications may, under the conditions 
of natural selection, foster the development of “coincident” 
variations of like nature and direction, but having their ortgin in 
the germinal substance. But into a consideration of this hypo¬ 
thesis I cannot here enter. Without assuming a dogmatic 
attitude, I am now disposed to regard the direct transmission 
of acquired modes of l)chaviour ns not proven. 

Thus we come Imck to the position, assumed at the outset, 
that heredity plays a double pari It provides, through natural 
selection or otherwise, an outline sketch of relatively definite 
behaviour, racial in value; it provides also that necessarily- 
indefinite plasticity which enables an animal to acquire and to 
exMrience, and thus to reach adaptation to the circum¬ 
stances of its individual life. It becomes, therefore, n matter. pf 
practical inquiry to determine the proportion which the one kind 
of hereditary legacy bears to the other. Observation seems to 
show that those organisms in which the environing conditions 
bear the most uniform relations to a mode of life that is relatively 
constant, are the ones in which instinct preponderates over in¬ 
telligent accommodation ; while those in which we see the most 
varied interaction with complex circumstances, show more 
adaptation of the intelligent type. And the growth of individual 
plasticity of behaviour, in race-development, would seem to \x 
accompanied by a disintegration of the definiteness of instinctive 
response, natural selection favouring rather the pla.stic animal 
cajible of indefinitely varied accommodation than the more 
rigid type whose are congenitally defined, 

I have dealt, it will be observed, only with the lower phasM 
and earlier tnanifestations of intelligence. Its higher develop¬ 
ment, and the polht.s in which it differs from the more complex 
modes of human procedure, offer a wide and difficult field fur 
careful observation and cautious interpretation, I have recently 
attempted further investigations in (his field } but they concern 
rather the relation of intelligence to logical thought than that pf 
instinct to intelligence, whicn forms the subject o? this discourse. 


T//£ DUKE OF DEVONSHIRE ON 
TECHNICAL EDUCATION 
AT Eastbourne on Saturd^ lost the Duke of Devonshire 
jiddressed the students of the art and technical classes, and 
in the course of his remarks he referred to educational questions 
of more than local interest. His remarks upon proprietory and 
private schools call attention to what is probably the weakest 
link in our educational lystem. In order to qualify for an 
assistant mastership in an elementary Khool, it is necessary for 
a teacher to serve a term of yesrs, during which peri^ his 
knowledge oi" the theory and practice of teaching is periodically 
tested; bat in our private and proprietory schools any one c«h 
be a iencher^ whether he possesses qualifications or not. In 
other the elementary school teacher must prove his 

efficiency, while the twcher in the middle-class schools—the 
rcspectaWe proprietory cstablishments--inay or may not he 
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competent t.'> impart instruction. The result is that some of our 
higher-grade primary schools are the best organised and equipped 
institutions for teaching elementary science In the country, while 
the science which figures in the prospectuses of many private 
schools is entirely unworthy of the name. Unfortunatriy* the 
Bolts of artisans and shopkeepers are compelled to leave sch^l 
at an early age, and so cannot take foil advantage of the facilities 
rovided by the higher-grade schools. On the other hand we 
ave the private schools where the age of leaving is later, but 
there the f^ilities for scientific instruction are inadequate. The 
general result is that onW a small proportion, either of the artisan 
class or of the sons of commercial men, receive technical in¬ 
struction. It is, of course, not suggested that all private schools 
are inefficient, l>ut a large proportion of them are, when con¬ 
sidered as schools in which science is taught; and the Duke of 
l^vonshire has done a public service in pointing out the need 
of subjecting them to some system of supervision. 

The following is abridged from the Timts report of the Duke 
of Devonshire’s address :— 

PROFRIKTARV AND PrIVATK SCHOOLS. 

1 suppose that there arc in Eastbourne a larger number of 
proprietary and private schools than in almost any other town 
of tne same site m the country. It would be extremely interest¬ 
ing to have full information as to what these schools are doing 
and the nature of the instruction which they provide. I doubt very 
much whether there is any one here, or whether there is any¬ 
body anywhere, who has the means of forming or giving a com¬ 
plete account of what the proprietary and private schools of any 
particular district in the country arc doing, or what is the nature 
of the instruction which they are providing. That appears to 
me to point to the need for some better organisatiun of education 
tlian we at present possess. Of the students who are receiving 
their education in the numerous proprietary schools here and in 
other similar schools in the country (here are many, no doubt, 
whose future would not be dependent upon their own exertions, 
and who are only educating themselves, or being, educated by 
their parents, to make them good citizens and cultivated people ; 
but there must be a very large number in addition who are 
looking forward to entering into some profession or another, or 
into some branch of industry or of commerce. And to the 
parents of such students it would be of immense value and 
importance to have full knowledge and full information upon the 
character of the education which is being given at these pro¬ 
prietary and private schools. Some of them, no doubt, are 
more efficient; some are less efficient than others $ but, even 
amongst those which are the most efficient, there must be some 
which are capable of giving a more valuable hint and direction 
of instruction to those who are going to enter upoq industrial 
and commercial pursuits than those which may be in other 
directions equally efficiently organised ; and it would be of 
very greatest importance, in my opinion, to the schools tbem- 
selves, to the parents, and to the community at large if means 
were at our oisposa] to know more of the manner in which 
these schools are organised and of the work which they are 
doing. 

Technical Education Abroad. 

Foreign nations have anticipated us to a very great extent in 
realising the close connection which exists between edueation 
and industrial and commercial success. That is a feet which is 
being brought home to us almost daily in various cUrectloDB of 
the moreasmg competition to which we find ourselves in eve^ 
quarter exposed. It is a subject which^ as your ohairroan luu 
reminded you, I have frequenuy discussed on previous oooasions, 
and 1 am not going io enter into it at any length agkin to-night* 
I will only say that the urgency of this quemon is now recog¬ 
nised by those who are educational Experts or dducatkmal 
enthusiasts. The urgency of the quesrion is coming to be 
recognised by pwOtical men of business^ Only the Other day 
the education authority of Manchester sent oat a defuHarion of 
.its members to ascertain wfiat provision wot made in 
Germi^ and ^witserland for the industrial and eotnmerelal 
oducaiion of the people. They published a most 
report, in which they spoke almost with dlsinay of the ooinplete- 
ness with which the education of those who vmm feedwlM 
directing the manufecturing and comtnebnal enterprise 
cottatries was being o«|^ised ; and they mitoa Ikih 
foUow-Hcitiaens, in the venr strongest terms^, that shomihot 
allow tfaemielves to be left behind in the eaoe, Itmt 
should nwke an..<ffort for the cuganisatioh the dduoriloh M 
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th«tr o^n people to bring that education up to something like 
the level whien has been Attained In those countries. And the 
A^MJOiated Chambers of Commerce the other day presented a 
memoriali a most Important memorial, to the Government 
urging npon them that greater attention should be paid by the 
educational departments of the State, not to art and scientific 
instruction only, but to the study of foreign langu^es and other 
subjects indispensable to the successful prosecution of a com¬ 
mercial career. And therefore I say it is not etiucational 
enthusiasts only, but it is practical and. far-headed men of 
business who are beginning to realise the absolute necessity of 
bringing up our education somewhere near, at all events, to the 
lervels ^ich have been attained In other countries. 

Organisation of Sbcondary EoncATioN. 

I have not the smallest desire to see our secondary education 
modelled upon one uniform pattern. I believe that we require 
great variety and great freedom, but 1 do think tliat it would be 
of advantage if both central and local organisations existed with 
which Ih^e private institutions might place themselves in 
voluntary, but, at the same time, in emse connection—orj^anisa- 
tions which, by means, perhaps, of inspection, by their piudance, 
and by their counsel—might enable them so to organise them¬ 
selves, so to correlate themselves, as to render the instruction 
which they may give more valuable to the public. These arc, of 
course, otiervations of a very general character, which, if they 
have any sulistance, apply ^ually to schools in every part of the 
Country. Speaking ol this particular district—of your own 
schools—I cannot help thinking that it might be of great ad¬ 
vantage, both to them and to the community of Eastbourne, if, 
under the county educational authority or under your borough 
educational authority—there ought not to be any jealousy l^etwecn 
different bodies of that kind—there could be established in this 
town of Eastbourne a scientific and technical institute, which 
might be of great value to the inhabitants of Eastbourne itself 
and also of great assistance to those educational establishments 
which are so numerous amongst you, and which might make use 
of such establishments as part of their educational course. I 

PRIZE SUBJECTS OF THE PARIS ACADEMY \ 
OF SCIENCES. j 

'T' ME Cempies tendms of the Paris Academy of Sciences, for | 
^ January 10, contains the list of subjects proposed for the | 
various prim offered by the Academy for 1898 and three ! 
succeeding years. i 

For the year 1898, the subject for the Grand Prise of the | 
Matbcmati^ Sciences is to examine and extend the part played 
by divergent series in analysis ; for the Bordin Prise (3000 fr.), 
to study the questions relating to the determination, properties, 
and applications of systems of orthogonal curvilinear coordinates 
of « variables, indicating especially the degree of generality of 
these ^ems; the Francoeur Prise (1000 fr.) and Poncelet 
Prise <2000 fr,), the most useful work in the field of pure or 
applied mathematics. In Mechanics, (he Extraordinary Prize of 
6000 fr,, for progress in any direction calculated to increase the 
eAUciency of the French naval forces; the Montyon Prise 
(700 fr.), for inventing or improving instruments useful to the 
progress of agriculture, the mechanical arts or sciences; the 
Prise (4560 fr.)i for improvements In steam engines, or 
any other invention contributing to the progress of steam navi¬ 
gation I the Founii^ron Prize fsoo fr.), for the theory of the 
motion of bicycles, discussing more especially the conditions of 
staldUty of both t^linear and curved motion on a horizontal 
or inchfted plane. 

^ Astrdnomy, the Lafande Prize (540 fr.), for the most 
interesting ^Mervationt or the work or memoir most useful to 
the Ptogi^ Off astronomy; the Dsmoiscau Prize (1500 fr.), for 
an exjpflfition of the theoty oi the perturbations of Hyperion,- 
the SRtdHte of Saturn, takihg account principally of the action 
pf the observations with the theory, and hence 

tidilMnjg the mass of Titan 2 the Vab Prize (460 fir.), for the 
mok astfbhomlcal' tibservatioo'* made during the 


mmmy* ' ‘' ■ J, 

the Montyon Prke (500 fr.), for questions 
Ffench the Jecker 

fit. 1^ rdr work in 

/ the Vkin^ Wise (4W fr.}, for 

and making khoWii the indication frtrni^ed 
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by the microscopical study of sedimentary rocks (particularly 
secondary and tertiary) from the point of view of their genesis 
and of the modifications which they have undergone since their 
deposit in structure and composition, organised bodies being 
included. 

In Botany, the Barbier Prize (.aooo fr.), for discoveries bearing 
upon the art of healing; the I^mazieres Prize (1600 fr), for 
the best study of Cryptogams; the Montagne Prizes (1000 fr. 
and zoo fr.), for memoirs bearing on the jmatomy, physiology, 
and development of the lower Cryptogams ; the De la Fons- 
MeUcocq (900 fr.), for lx)lanical work on the North of France ; 
and the Thore Prize (200 fr.) to the author of the best work on 
the cellular Cryptogams of Europe. 

In Anatomy and Zoology, the Savigny Prize (975 fr),for the 
assistance of yourm travelling zoologists, not receiving Govern¬ 
mental support, who have specially occupied themselves with the 
invartebrate fauna of Egypt and Syria. 

In Medicine and Surgery, a Montyon Prize for discoveries or 
inventions bearing on medicine or surgery; the Barbier Prize 
(3000 fr.), for the most valuable discovery in relation to the art 
of healing (surgery, medicine, pharmacy or botany); the Br^nt 
Prize (100,000 fr.), for a discoven^ leading to the complete sup¬ 
pression of Asiatic cholera ; the (iodard Prize (1000 fr.), for the 
best memoir on the anatomy, physiology, and pathology of the 
genfto-urinary organs; also the Betlion (1400 fr.); Megc 
Lallemand (1800 fr.), and Baron Larrey Prizes. 

In Physiology, a Montyon Prize (750 fr,); the Pourat Prize 
(1400 fr.), for a memoir on the motor nerves of the stomach, 
and the Philipeaux Prize (890 fr.). 

In Physical Geography, the (iay Prize (2500 fr.), for a com¬ 
parison between the marine flora of the Bay of Biscay with that 
of neighbouring regions and of the Mediterranean ; also to see 
if the launa and flora lead to similar conclusions. Other general 
prizes offered are the Arago Medal, the Montyon Prize (un¬ 
healthy trades), the Tr^mont Prize (nop fr,), the Gegner Prize 
(4006 fr,), the Delalande-Gu^rineau Prize (1000 fr.), the Jtfrome 
Ponti Prize <3500 fr.). the Leconte Prize (50,000 fr.), for a new 
and important discovery in mathematics, physics, chemi.stry, 
natural history, or mraical science; the Tchiatcheff Ifrize 
(jooo fr.), for exploration of the lesser-known portions of Asia ; 
the Houllevigue Prize, the Cahours Prize (3000 fr.), for the 
kaswtance of young chemists of promise; the Saintour Prize 
(3000 fr.), the Kastner-BoursauU Prize (2000 fr.), for the best 
work on the applications of electricity in the arts, industry, and 
commerce ; anc! the Estrade-Delcros Prize (8000 fr.). 

Of these prizes, those of Montagne and Delalande-Guerincau 
are expressly reatrioted to PVenchtnen, whilst the LRlnnde, 
La Caze, Delesse, Desmazitres, Tchiatcheff, and Leconte 
Prizes are awarded without distinction of nationality. 


MR. CAVENDISH ON HIS JOURNEY TO 
LAKE RUDOLF. 

^N Monday last, Mr. 11. S. 11, Cavendish described his 
recent journey in East Africa before (be Royal Geo¬ 
graphical Society. Accompanied by Lieut. II. Andrew, Mr, 
Cavendish left Berbera on September 5, 1896, and proceeded in 
a southerly direction to Lugh, on the Juba River, afterwards 
striking westwards up the Dau. Here it proved very difiicuU to 
get ipto communication with the natives, as the caravan was at 
first Uken for an Abyasinian force. The country of the Boran 
C^Ub, with whom Dr. Donaldson Smith had so much trouble, 
w, however, soon reached. Mr. Cavendish gave some in¬ 
teresting details respecting this tribe, which he found most 
ffieri(!Hy. and anxious to be placed under British protection. 
Whilst in the Boran country the travellers were able to wander 
about at will without escort. At BMer, in about lat. 4*N., 
long. ^^ E., Dr. Donaldson Smithes route was left, and the 
caravmh made direct for Lake Stefanie, passing a remarkable 
emW with a lake at the bottom, from which salt is obtained. 
At the south end of Lake Stefanie a large outcrop of coal was 
diaboVeved^ which had evidently been laid bare by the action of 
thO’^Wafear. It was in this ne^bonthood that Mr. Cavendish 
had oh adventure with an elephant which well-nigh proved fatal. 
Some valuable information was ooUeked with regard to the 
on the western side of the lakei the prUicipal of which are 
the ^^nderobo (allied to the Bofftos), the Harbora, Hamerkoke 
(iMtthada), and Galubba< StrUting across to the north end of 
Like 'Bwdotf, the travellers reached the country of the Realtiat 
or Darsonich, a race of traders, but, like other tribes of the 
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country, almost entirely unclothed. A remarkable weapon in 
use among them b a kind of knife bracelet, which is covered 
with a sheath, except during a fight. 

The two EuropMQS now separated, Mr. Cavendish proceed- 
ii^ northwards to explore the river flowing into the north end 
otLake Rudolf, whilst Lieut. Andrew marched down the cast 
side of the lake. Like Captain B6Uego, Mr. Cavendish is 
confident that the river, which he followed up for some dis¬ 
tance, is identical with the Omo of travellers in the south of 
Abyssinia. The Legumi and Muric, who dwell on its banks, 
wear caps of human hair, into which ostrich feathers are stuck 
to denote the number of men killed by the wearer. The Murle 
also iise the wrist-knife above described, as well as a kind of 
battic<4xe with a wooden blade, covered with a tightly-stretched 
skin. Crossing the Omo, Mr. Cavendish proceeded southwards 
to the country of the Turkana on the west of I.ake Rudolf, which 
had previously been entered by no travellers except the members 
of Bottego’s expedition. Mount Lubur, an extinct volcano, was 
here ascended. The crossing of a sort of neutral zone at the 
border of the Turkana country is taken as a declaration of war, 
and the caravan was in conseouence continually harassed by 
attacks from this warlike people. They are in the habit of 
making night attacks, and it w^as only by camping each night on 
spits of sand running out into the lake that tnese were success¬ 
fully resisted. Finally friendly relations were established, and 
the Turkana guided the party through the difficult mountainous 
country towards the south. At the south end of Lake Rudolf 
Mr. davendish found that the Teleki volcano had entirely dis¬ 
appeared, the Ligob who dwelt in its neighbourhood telling 
him that, six months before, the lake had overflowed, and as 
the waters rushed towards the mountain there was a great ex¬ 
plosion, since which a lava-plain' has taken the place of the 
volcano, while a new crater has opened about three miles 
further south. The whole country seems to show signs of 
recent volcanic activity, for on the further march to the south, 
the caravan being once more united, a new lake was discovered 
containing a smouldering volcano, near which the water was 
quite hot to the touch. Where the water had dried up, the 
lake-bed was of black mud, hard on the surface, but hot and 
liquid below. Beyond this the country was exceedingly diffi¬ 
cult, and water was scarce; but the caravan finally reached 
Lake Baringo, and thence made its way through known country 
to the east coast. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. —Dr. E. W. Plobson, K.R.S., has been ap¬ 
pointed a Governor of Derby School. 

The original researches of Mr. J. A. McClelland, advanced 
student of Trinity College, have been approved by the Special 
Board for Physics and Chemistry as a qualification for the B. A. 
degree. Mr. McClelland's papers refer to work on the kathode, 
Ltenard, and R6r^n ravs. 

Eighteen additional freshmen, including one advanced student, 
were matriculated on January 28. 

Mr. W. R. Lang has been appointed lecturer on organic 
chemistry at Glasgow University. 

Mr. Percy A. Hillhousr has been appointed professor of 
naval architecture in the Imperial Universty, Tokio. 

The Cameron Prize of the University of Edinburgh, open 
each year to any one who in the preceding five years 1^ made 
any '‘highly important and valuable additions to practical 
theraMutlcSfV has (^ys the British Medical Journal) been 
to Prof. T. R. Fraser, F,R.S., in recognition of his 
researches and practical therapeutic observations in connection 
with strophantfauE. 

. The fifth annual meeting of the Associatton of Technical 
Institutions was held on Friday last. Sir Bernhard Samuelson, 
Bart,, who was elected president of the Association for the year 
1898, delivftred an address on the need of organised technical 
instruction. Resolutions were passed in favour of a system of 
examination and diplomas suitable more especially for day 
students who aspire to take leading positions in the various 
technical industries; and urgtim upon the Department of 
Science and Art the necessity of modifying the recent okoular 
resi^tmg tbejuroportion of students who odtttiEtte their studies 
in Schoou Smence, 
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The report of the Board of Agriculture on the distribution of 
the Parliamentary grant in aid of agricultural education in Great 
Britain during th£ year 18^-7 shows that sunns amounting to a 
total of 695(^. were distributed in specific grants to fourteen 
I institutions u fcdlowsDurham CoU^e of Science, Newca^e- 
I on-Tyne, iboof. ; University College of North Wales, Bangor, 
800/. ; Yorkshire College, I^fCeds, 800/. j University College of 
; Wales, Aberystwyth, &X)4 \ Reading University Extension 
I College, 800/. ; Nottingham University College, 6 qo/. ; Cam¬ 
bridge and Counties Agricultural Education Committee, 500 /.; 

[ South-Eastern Agricultural College, Wye, 400/. ; Eastern 
Counties Dairy Institute, Ipswich, 300/. ; British Dairy 
Institute, Reading, 300/. ; ^ih and West and Southern 
Counties Society, 300/. ; Royal Botanic Garden, Edinburgh, 
1504 ; iiighland and Agricultural Society, lool. ; Agricultural 
Research Association, Alwrdeen, tool. The Becord of Technical 
ihnd Seemdaty Education states that in addition to the dis- 
triliution of these sums, the Board have also undertaken the 
inspection of the agricultural work of the institutions and bodies 
assisted, as well as that of seven County Councils. A Valuable 
feature of the report is the detailed information given regarding 
the agricultural instruction provided by the English and Welsh 
County Councils. From statistics compiled from this Return, 
it appears that a total sum of over 80,000/. (including a pro¬ 
portion of capital expenditure) was devoted during 10^-7 to 
^ricullural instruction by sixty English and Welsh County 
douncils. Dairy instruction was taught in alt but eight English 
and Welsh counties, and the manual processes of agriculture in 
about one-half the English countiea 

At the meeting of the London County Council on Tuesday, 
the Technical Education Board submitted an estimate of the 
amount that should be appropriated for technical education 
during the year 1898-99. The sum of 150,000/. was granted 
for the year 1896-97, and of this a balance of 13,38^. was 
unexpended. ?or the year ending March 31, 1899, it is esti¬ 
mated that 170,000/ will be required, in addition to this 
Imlsnce. The amount of the estimated expenditure is arrived 
at as follows:—For technical departments of polytechnics, 
35,900/. ; for various technical institutes, 36,000/. \ for technical 
departments of public secondary day schools and allowance for 
fees, books, &c., of the Board’s county scholars, 28,500/. ; for 
higher education, 5500/. ; for county scholarships, 31,025/. ; 
for teaching in art, science, and technology and manual in¬ 
struction, 27,800/. ; for domestic economy, 7350/. ; for com¬ 
mercial subjects, 3300/. ; for museums (chiefly art examples), 

1500/. ; and for expenses of administration, 7300/. In a taoular 
statement the Board gives since the year 1S90 the amount of 
the Exchequer contrilmtion from beer and spirit duties, out of 
which the grant for technical education is made. From this it 
appears that the amount now asked for technical education, 
170,000/., will absorb almost the whole of the amount which 
the Council will receive fiom the beer and spirit duties, which 
is estimated for the ensuing year at 177,000/. The Council’s 
grants towards technical education In London have gradually 
increased from the year 1892-93, when the graat was only 
29,000/., up to the present vear, when the grant was 150,000/. 
For the ensuing year an addittonal 20,000/ Is asked for. 

Oh Thursday last, at Grocers' Hall, the Speaker distributed 
the awards gained by students attending the technical colleges 
and schools which have been estafalliihed by the City and 
Guilds of London Institute, under the direct management of its 
executive cominittee and maintaii^ out of the funds of the 
institute contributed by the Corporation and Livery crxnpanies 
of the City of London. In the course of an address to the 
company, the speaker expressed surprise that more Englishmen 
did not come forward to fill in their own country poets In which 
a knowledge of chemistry was required. He xxmfesM that, 
speaking as an outsider, he di^ not uirderstand why it was that 
Germany was not only able to maqqfacture all chemists 
she needed benel/, hut also to export to difibrent parts of the 
world fifty chemists for every one who was expo^ by this 
country. He ventured to suggest spaakk^ In aU humility, 
that there wUs a laige field in thit 

England, if scienVMteaily incHned. He thOimt it probiilh|ijijiht 
most of those pteehet who were aequahitwipii 

technical education would ^ree with him that they 
done nearly as mxidh kt tw matt«fHmd ehemfaUy 
eaatnpie of it-^is Otqfht td d6 aud have 
great deal had been 4 ohe in thh peat ten Or twe% 
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thev began late, and they bad not yet caught up some other 
nrabnSi and much had still to be done in th» country in 
o^et to provide the facilities that were needed to furnish their 
sons with the knowledge that was necessary to enable them to 
carry on the commercial business of the country. The City 
and Guilds Institute had in (he most munificent manner spent 
on its technical colleges in the course of the past eighteen years 
about half a million out of the funds over whKh it bad control; 
but could they go on relying upon private munificence so much 
as they had done for the purposes of technical edgeation ? He 
ventured to think that the time had come when there should be 
some system supported by funds, if necessary, of some public 
nature by which colleges should be founded in the great centres 
where they were n^ed, and branch colle|ce8 of a similar 
description in smaller places where they were wanted. The 
whole scheme of technical education seemed to him to have 
come to the point at which it recpiired some further considera¬ 
tion. In connection with this subject one had often to speak of 
Germany and Switzerland, but he was quite sure that they did 
not speak of them in any spirit of jealousy, but, on the contrary, 
in a spirit of admiring emulation of their work. They must 
take what they could that was best from those countnes and 
adopt it, and leave the latter to act in a similar manner towards 
this country. 


SCIENTIFIC SERIALS. 

Ameruan Joun$aJ q/S£ tenet, Janua^.—A new harmonic 
analyser, by A. A. Michelson and S. W. Stroud. This is an 
instrument designed to sum up as many as mghty terms of a 
Fourier series, or to analyse a given curve into its onginal series. 
The pen which traces the curve is worked up and down by a 
lever controlled by a spring. This spring is stretched by an ex- 
centric, which imparts a ^'simple harmonic’* variation to the 
force. The stretching is resisted by another spring. Eighty 
such elements are connected together, with one resisting spring 
to counterbalance the sum of the elementary springs. The pen 
therefore moves in accordance with the sum of the elementary 
periodic motions* The authors obtain by this machine the 
mathematical series lepresenting the profile of a human face.-- 
Anew form of physical penddlum, byj. S. Stevens. The error 
introduced into the ordinary physical pendulum by the fact that 
rile knife*edges and clamp affect the moment of inertia may be 
eliminated by boring a hole into the rod and screwing the knife 
edges a liUle way in, so that they offset the mass of brass bored 
out.—The Protostegan plastron, by G. R. Wieland. This is a 
restoration of the plastron of two specimens of the turtle de¬ 
scribed before as Arehehn iVAyrvr.—Phosphorescence produced 
by electrification, by J. Trowbridge and J. E. Burbank. When 
a piece of fluorspar is first expos^ to the action of X-rays, and 
suwequently heated, it shows a bright phosphorescence. The 
same phenomenon may be produced by exposing the mineral to 
an electric brush discharge, and subsequently heating^ it. It is 
probable, 4 ierefore, that the X-rays produce an electrification of 
the fluorspar.—On iron meteorites, as nodular structures in stony 
meteorites, by H. L> Preston. It is an important fact that of 
over too falls and finds of siderites or iron meteorites but nine 
have been seen to fall, while of the aerolites or stony meteorites 
of over 400 fslls and finds, more than one-half liave been seen 
to fall The author gives several reasons in support of the view 
that the siderites are merely the crystallised metallic nodules 
contf^ed in the larger and more conspicuous stony meteorites. 


SOCIETIBS ANU ACADEMIES. 

Londow, 

Rnyal Speiaty, O^o^mber tj, “An Examination.! 

into the Registered Speeds of American Trotting Horses, with 
Retbarks on tbeir Value as Hereditary Data. By Francis 
0.CX. F.R.S. 

It U strange that the h^e sums spent on the breeding of 
U etOMt, whether OJ horses, oUttle, or other animals, 
.nd^ jdve rise to ^eihatic publications of authentic 
t in i fpnn.sultable Wr scientific inquiry imo the Jaws of 
iienKii0r4 An eltnost sUHtary exoeprion to the disregard shown 
bf f Mwbi of eica^t measurements for publication 

egims in thb United States wlth^ respect to the 
bf *nrotteb“ and “ pacers” under defined con- 


perfbri^ce of one mile by a trotter, harnessed 
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to a two-wheeled vehicle, carrying a weight of not less than 
150 lbs. inclusive of the driver, in 2 minutes 10 seconds quali¬ 
fies him for entry in the “ Trotting Register,” giving him, as 
it were, a pass-degree into a class ofhorses whose several utmost 
speeds or “ records *’ are there published. 

The system of timing was nrst put into practice more than 
fifty years ago, and has smee^been developed and Improved. In 
iflqu a considerable change was made in the conditions by the 
introduction of bicycle wheels with pfieumatic tyres, which 
pri^uced a gain of speed, the amount of which is much dis¬ 
cussed, but which a prevalent opinion rates at 5 seconds in the 
mile. Thenceforward the records are comparable on nearly 
equal terms. All trotting performances up to the 2' 30" standard 
are re^tered in the large and closely printed volumes of 
** Walliu^e’s Year Book,” puUished under the authority of the 
American Trotting Association. Vols. viii.-xii. refer to the 
years 1892-6, and It is from the entries in these that the following 
remarks are based. 

The object of my inquiry was to test the suitability of these 
trotting (and pacing) recOti^ for investigations into the laws of 
heredity. 1 had to determine whether the observations fell into 
a tolerably smooth curve ; and, if so, whether that curve was a 
tolerable approach to the normal curve of frequency. In the 
latter event the observations would fall into line with numerous 
anthropometric and other measures which have been often dis¬ 
cussed, and which, when treated by methods in which the 
arithmetic mean is employed, yield results that accord with 
observed tacts. 

I had 570} extracts made from the entries published in the 
Year Books for the five years 1892-6. It was tedious work, and 
I thought it unnecessary to repeat it to check the results, being 
satisfied after some examination that they were quite accurate 
cnoi^h for general conclusions. *njey were arrang^ in columns ; 
the first to the left contained entries of all observations recorded 
as 2' 29*0", 29J", 29i", or 29I"; that is of all under 2' 30'* down 
to 2' 29" inclusive. The second column referred to 2' 28" o, 
28 '* 4 » 28"J, and so on with the rest. These were then 

reduced to percentages and diagrams were drawn from them, of 
which the following, for the year 1896, is one j it will serve as. 
a fair sample of the other four. 



If divided by the eye into imaginary columns corresponding to 
those in the tables, the point representing the sum of the ob¬ 
servations of 2' 29" *0', 29*4# 29'*i and 29"3 will Iw found in 
the middle of the first imaginary column, that is to say it stands 
vertioally above the point that lies half between 29 and 30 
on the scale along the base. The dots aye bonnee^ed ^ 
lii^ to show the trace or curve of the obsetvatiobs. The imtmth 
cams are those of normal frequency, calculated from the values 
of the mean (M) and of the probable error (P.E.), which are 
given in the diagrams. 

leeavjng aside for the moment the strange pinnacle that rises 
on the extreme left of every diagram, we see that the traces of 
th* f«st of the observations run very roii^ly, but not intolerably 
la In each diagram they seem to b? (fiaimscd about a funda¬ 
mentally smooth curve, Consideri^ the smallness of the 
interval, namely, only one second, that separates the observations 
osSfgAed to each pair of sucoessive columns, together with the 
experience derived from other kinds of statistical curves, it seems 
to me that the run of the observatkms is good enough to certify 
thek general trustworthiness* As regards the pinnacle it is a 
diflef^t matter, and is one which when beginning work, as 1 
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4 id, on the 1898 entries only, was very perpIcKing. Hpwevfflf, 
l^y persevering with the Other years, it became increasingly pUdn 
that the pinnacle was a false maximum ; in 1896 it was certain 
that the true nuximum lay well within the portion of the curve 
included in the diagram. The explanation of the pinnacle then 
became obvious'; it was that the tolerance granted to those 
horses who failed by only a little to qualify themselves, was ex¬ 
tended considerably beyond the quarter second for which 1 was 
pepared. The cases of 2' 30*0" were few ; they do not appear 
in the diagram, but their addition would be quite insufficient Co 
remove the difficulty, If the pinnacle were distributed among 
fwc? adjacent columns outside and to the left of the di^am it 
would smooth away the incongruity, so I suspect that cases of 
“under 2' w" and down to 2' 30"” are habitually rated at a 
trifle less than 2'30'*. Conseouently I had hesitation in. 
wholly disregarding the entries that helped to make the pinnacle, 
namely, the whole of those contained in the first column to the 
left in every one of the diagrams. The course, thereupon became 
clear and straightforward. I estimated the position of the mean 
value for each year, from inspection df the curve of that year, 
allowing myself to be somewhat biassed in estimating its point of 
culmination by the curves of the adjacent years ; similarly as to 
the probable error. Now that the curves are drawn, I see that 
somewhat better fits might have been made, but they are close 
enough to show the existence of a fair amount of correspondence 
between the observed values and those calculated according tp 
the law of normal frequency- It is near enough to remove hesi¬ 
tation in working with the arithmetic mean. 

r now come to the fundamental purpose of this memoir, which 
is to point out the existence in the registers of the American 
Trotting Association, of a store of material most valuable to 
inquirers into the laws of heredity, which accumulates and 
increases in value year by year. But it seems to me hardly 
worth white to discuss hereditary influence on speed in horses,, 
unless the records of at least their sires and of their dams, and ' 
those of each of tfieir four grandparents, as well as their own 
record, are all known. Even in this case (according, at least, 
dP my own theory) one quarter of the hereditary influences ace 
Unknown and have to be inferred. It is practically imnossibte 
to make an adequate collection of (he names of horses wno fulfil 
the above conditions out of the entries in the “ Trotting Register," . 
each aearcli requiring many cross references and occupyinf^ A 
long time, while the number of futile searches before attaining a 
success is great. On the other hand, the breeders and pos- 
aessors of these notably bred horses must be familiar with the 
required facts, and would ^suredly be delighted to have them 
known. There need, therefore, be little difficulty in obtaining 
materials for the much desired table. In the meantime 1 am 
sending circulars to the chief breeders in America, in hopes 
of making a start. 

The great need for genealogical data of an exact numerical 
kind, by those who prosecute inquiries into the laws of heredity, 
is the justlficatioq that I offer for submitting these remarks to' 
the Royal Society* ! 

Physical Society, January al.—Mr. Shelford Bid well, 
President, in the chair.—Prof. Fitzgerald exhibited some photo¬ 
graphs by Mr. Preston in illustration of the Zeeman effect, for, 
various cases, including those of iron, cadmium, zinc, and 
sodium. These photographs and the method of obtaining them 
have already been desenbed. The cause of doubling Is now 
attributed by Prof. Fitigerald to absorption by the surroundip^., 
vapour. In a particular case he examined a double line thotv 
exists in one of the photographs. Under the polar iser the two, 
lines are at first distinctly i^en s but when.the polariser isturned« 
a tbib iinc middle, and this central line is, there- i 

oircukriy polarised a dtreolion opposite to that of the. 
outer pair of lines. The reason for the appearance of doublino; i 
in the first position of the polarlser is that the central line S 1 
there completely absorbed out by the surrounding vapour,--' 
Prof. Oliver Lodge then gave a communication concerning his ^ 

S 1 should Uk« to udee the opportunity aflbrdttd by tha apMaranoS of ait 
abstiwee of my nwinoir In Natokb to oorrect a quostioosbla Mispicloin, f 
tuunejly, that the pinnacles in the dingnms are due to tWerance shown , 
towards homes failed by a very lirde to qualify fer the much-covoted: 
rank of attridmd ' trotterS' I 'otii awtu^ on excellent authority that the ' 
strict coadUimWdf timing make thUlmpomdbte (among other reiuoits tbeiv^ 
are tbvaaiiniM^ . On the other hand, ibare U a vast oompetiiion /krf «p : 
pass the a' so'^Iiw when a how® has doaa^so, ,bis owner often dom : 
not care to tnhi hiee kr racing, but rather to utiflse him at once for bre^ • 
ing or Qibw^ipbees. The oaestlOn Is too COnipriemed to discUsi here ^ ^ 
length, Sttooe u duit the r to 0 ' re^rds are not homogencowi 1 
>with the rest, and should be discarded as 1 propoaed.—‘F. 0. 
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work on “ Electric signalling without Connecting-wires.” From 
the nature of the oscillatory disturbances emanatjne Irom any of 
the custotnarjr forms ^ Hertz vibrator, syptony hM nitherto been 
only very partially available as a means for discriminating between 
receivers. There is in fact so rapid a decrease in the ampUtude 
of the vibrations that almost any receiver can re^nd to some 
extent. Discrimination tw syntony is possible with magnetic 
systems of space telegraphy where the magnetic energy much 
exceeds the electric, as between two separated (nductive 
coils ,* and by Che use of such coils, appropriately applied, the 
author has been able to attain fair syntony even with true Hertz 
Waves, he has constructed spark-gap osdUatdrs, with 
sufficient persistence of vibration, and syntonised resonators. 
The “coherer” principle can be applied to either a purely 
magnetic or to the Hertzian system. It was first used by Pro/, 
l^dge in devising lightning-guar^, and afterwards in his 
magnetic system of telegraphy by inductive circuits, each In 
series with a Leyden-jar; a pmr of knobs in near contact, or 
other over-flow gap, being provided in the receiving apparatus. 
This was the first meaning of a “ coherer ” in the electric^ sense 
as used by Prof. X^ge, It referred to a contact between 
two metal knobs. The term has since been extended by others 
to the filingS'tube of M. Branly, and some confusion has arisen, 
for M. Branly does not consider that simple coherence and break 
explains fully the behaviour of his instrument. Prof, Lodge is 
disposed to agree, for he finds that the resistance of almost any 
form of coherer varies in rough proportion to the received im- 

f mlses, and that there are other peculiarities (to be mentioned 
ater). He is, therefore, inclined to think that the action cannot 
after all be entirely explained as due to mere “ welding/’ but 
that there is something more to be learnt about it. The sensi¬ 
tiveness of a coherer depends upon the number of loose con¬ 
tacts; it is a maximum for a single contact, i.z. for a ne^lc- 
point lightly touching a steel spring. With this sensitive 
coherer, hardly any tapping-back ” is,required for decohercnco, 
but it wants delicate treatment when properly adjusted, and the 
greatest current throu^ it should not approach a milliampere. 
On the other hand, a Branly tube rather improves u^er rough 
treatment; in such a tube the author prefers to use iron filings 
in the best possible vacuum; brass, too, is very good, but rather 
less easy to manage. Aluminium is thoroughly bad, and gold, 
for an oppoi^te reason, will not work—its surface is too clean.. 
Pdnts, or small surfaces for making contact with the filing, are 
better than large surfaces The usual method of connecting the 
coherer across the gap of an ordinary Heru receiver, in paraUiel 
wkh the telegraph instrument and battery, has the unavoidable 
oMection that tney shunt awiw part of the received osctllatioos. 
With the syntonic receiver of Prof. Lodge, which contains no gap, 
but a closed wire coil instead, this difficulty no longer exists; tor 
the coherer can now be in series with the detecting instrumenu 
and in so far as these obstruct the oscillations they may be 
shunted out in varioiu ways, as the author describes* The main 
feature of his new syntonised vibrators is this selfdnductanceooil, 
Whose fonction it is to prolong the duration of the osoaltations, 
and thereby to render syntony possible. Although fpeh a coU 
acts disadvantageously in so far . as it possesses resistance, the 
resistance does not increase so fast as the self-induction, 
The coil should consist of thick copper of highest conductivity* 
and It ^ould have maximum inductance for given resistanoe^ 
For similar reasons^ the capadty-areas should also be of highcat 
conductivity, their dimensions should increase outwards from thp 
spark-gap, at triangles. The receiver must have no gap* it 
snould be accurately bridged over when a tnnsmitter U used he 
receiver. The limit of sp^ of response depends upon the 
graphic Instrument. Dr. Muirhead adapted a siphon-recorder 
to the purpose, because it is one of the qaiokest raq^nders; he 
arranged it so that it could be used with Intermittent currents 
direct* Uqd^rlhese intermittentlmpuUes the siphon trembles; 
ai^ instead of the ordinary siphon signals^ the sUp i« hjmrked 
w:il;h dots and Constant ihectuUilctd tfMor is^usvu% 

employed for decoherehce, but the author ikds Uigfdeccmdih^Qce 
caahe bfCNsglw about by electrical means, ^thont f ny meoMM 
ixtmox^ Iw coune^tih^ the coherer mometdority to a cheuit lees 
e^ctive as a CciiietsW than that of the toper cupecky^eiiM df 
to syntonised receWer. The battery and gAvanometor ddlMiw* 

arcuit may W usW % tht* purpose, the beh^ 
ttoy tomifitod cemteed letim « 

peneoce an itppulie » dlstab^v Trtff. 

iit^ych««gM:bTer..a«m tlw 
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mcnt^circuilf.iind finally to the upping^back apparatus. A 
coherer ia more jienslUve^ when thus isolated and exposed to the 
litl) influence of the received osciUations ; the subsequent detec¬ 
tion of the effiMt by altered connections is very convenient for 
laboratory measurements. A diagram of a series of plotted 
measurements showed that the resistance of an undisturbed 
fiUngs-tube is approximately a direct flinction of the intensity of 
the received stimulus, whether succesuve stimuli increased or 
decreased in strength* This electrical process of ** tapping- 
back ” is to be depended upon, but the process long continued 
fatigues the tube until a mechanical ^ake is employed to restore 
it. Large site apparatus made by Dr. Muirhe^ for actual dis¬ 
tant syntonic work was exhibited, and means were shown 
for protecting and isolating the coherer when its receiving 
areas were being used as emitters; also a switch used 
for changing at one moment all the connections from 
**sending*' to ‘‘receiving/' Prof. Threlfall said he had come 
to the same conclusion as Prof. Lodge as to the advisability of 
dim inlying the number of contact-points in the coherer. He 
had endeavoured to produce longer and more persistent waves, 
and thus to set afield greater effective energy. It was desirable 
to keep the waves as parallel as possible. He thought there was { 
some probability that the wave-fronts could be altered and ' 
rendered more conformable by a process of diffraction. Mr. 
Kutherford also had found it best to work with long waves. He 
fully appreciated the advantage of increasing the capacity of the 
oscillator ^ extending the surface of the metallic plates. Mr. 
Campbell-Swinton asked whether experiments had l^en made 
to verify Hertz results as tn the influence of reflccto» behind 
oscillators and receivers. He had found them disadvantsgeous. 
A single wire behind either anpiratus seemed partially to annul 
the enect. He also a.sked whether Prof. Lodge hacf observed 
the extraordinary sepsittveness of coherers to small changes of 
current in neighbouring circuils. ProC Lodge, in reply, said he 
had observed the sensitiveness to slight sudden variations of 
current referred to by Mr. Campbell Swinton; for instance, 
when electric lamps were switched on or off. The effect of 
mirrors had been studied by Prof. Fitzgerald* ' They required 
to be of large dimensions as compared to the Oscillator and 
receiver, otherwise the true reflections were not obtained. Dr. 
Silvanus Thorapeon afterwards exhibited a Tesla oscillator. 
This apparatus is intended to replace the two induction coils 
and spark-gap arrangements used by Mr. Tesla for high fre¬ 
quency experiments. It consists of an induction cbil with a 
semrate self-inductance coil in the primary circuit. This self- 
inductance coil is also used as an electrom^et for the separate 
interrupter of the prima^ circuit. A condenser is connected 
between one end of the primary coil and one terminal of the In¬ 
terrupter, so as to include both of them between its terminals. 
The primary is a single turn of copper strip, six inches 
wide. The secondary is one layer of thick wire ; each turn 
sepisrated from the next by an air space. The supply current, 
about half an ampere, may be taken from the electric-light 
mains at ahnoM any voltage from 50 to ;tob, direct ov alternat¬ 
ing* Ptbf* Lodge said it Would work quite well at 10 volts* 
Ho pointed out also that if the straight discharge-rods at the 
spark-gap were fred to slide, the discharge dfove them back 
into adclcetft Prof. Fitegerald said it was stated at 
Toronto that the spark was broken at the interrupter when the 
coodepser wa^ chgiged, and that by the time the condenser was 
ready to discharge, the contact at the imernipter had been made 
again. It seemed to him that the condenser discharges and 
surgings must take place at a rate kt higher, than the period of 
the mechanical movement of the interrupter* The condenser 
cfharges and disobaiges were very rapid. It was not what is 
ordituMrlly tailed Ifhc *‘riihe constant*' that, was Involved, for 
that only referred to constant voltajre. l;lere the voltage was 
changing very rapidly indeed. Prof, ifetschel a^ked if such an 
^patatas Wai suitable for work with Rdn^en rays. Dr. 
Thompedny in reply, coifgretalatdd Mr. Tesla ^n the perfect 
woefcing aiid compactnefM of invention. Tbe present form 
was wW aklted for Rdntgeh experiments, bht Mr, Tesla 
had decreed a speeial eoirthat WwHexcellent for that purpose. 
—Tlw YOteSi aft thanks^ and the meeting 

witat^J^nal tthtll Februar^^ , 

pAais, 

, of Retetioee, January Wolf in the chair. 

-T^ the redi^on 6f eqme doable integraU# aadtm a new in- 
Vjipht by M. tmiie Ficaed*-- 
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Addition to a preceding note on the Zeeman effect, by M. A 
Cornu. Some results of measurements showing that the m^ni- 
tudeof the reparation produced increases with the refrangibility of 
the ray.—On the conditions of formation of alkaline carbicles, 
and tnU carbides of magnesium and of the alkaline earths, by 
M. HUnri Moissan. Metallic potassium, if left for a long time 
in acetylene, slowly but completely decomposes the gas giving 
hydrogen and C^K. Sodium gives a similar compound when 
sealed up with liquid acetylene, and this CfHNa, heated in a 
vacuum, gives up pure acetylene, leaving sodium carbide C^Na^ 
behind, at a red heat this is decomposed into carbon and 
sodium- The potassium compound Iwhaves similarly, neiiher 
st)dium, pota^ium, nor magnesium carbides being able to,, exist 
at the temperature of Uie electric furnace.—Histological 
mechanism of cicatrisation ; on true immediate reunion, by 
M. L. Kanvier. In wounds caused by cutting the cornea of 
the rabbit, two modes of closing up of the tissue can be noted, 
an immediate synaptic joining, and a true immediate joining, 
the former due to the cuts wing fllled with epithelial cells 
arising from the neighbouring epithelium, and the latter notice¬ 
able only in wounds forty-eight hours after the incision had 
been made, and where, owing to the lips of the cut happening 
to touch, no epithelial cells had penetrated.—The enlargement 
of the right auricle of the heart during inspiration demonstrated 
by radioscopy, by M. Ch. Bouchard.—On the fourth voyage of 
the by S.A.S. Albert I., Prince of Monaco. 

The chief work was done on the western coast of Morocco, 
round Madeira and the Azores, and comprised sounding oper¬ 
ations^ together with zoological study of the fauna of the 
Prtneesse-Alice bank. A chart of this bank accompanies the 
paper.—Remarks by M. Edmond Perrier on his work on 
animal colonies and the formation of organisms.—Shooting- 
stars in the months of November and Decemlier 1897, ob¬ 
served at Basse-Terre (Guadeloupe), by M. Ch, Duprat. —On 
the development of uniform or holomorphic functions in 
any Mid, by M. Paul Painleve.—On the types of increase 
and on complete functions, by M. Emile Borel,—On systems 
of partial differential equations analogous to equations 
of the flrst order, by M. Jules Beudon.—On the geometry 
of magnetic fields and of motion with two degrees of freedom 
in a puine or on a sphere, by M. Ren^ de Saussure.—Law of 
deformation of commercial metals, by M. Marcel Brillouin. A 
matKemaiical expression is given which includes all the known 
facts regarding |wrmanent changes of shape in metals.—On an 
interference spectroscope, by MM. Ch. rabry and A. Perot. 
The method consists in observing rings pr^uced by trans¬ 
mission through a layer of air contained between two perfectly 
parallel silvered glass faces. Full details of the adjustments 
necessary are given in the present paper.—On the part played 
by difiraetton Tn the effects produced with gratinp, by M. Ch. 
Ferv.—Study qf chemical and physical equiUbria by the osmotic 
metiiodv by M. A. Ponaot.—On the law of mixture of eases, by 
M. Paul Sacerdote, giving Ihe experimental results of mixing 
equal vohlmes of gases. The bbserved changes of pressure for 
a mixture of nitrous oxide and carbon dioxide, and of the latter 
gas with sulphur dioxide, are compared with those deduced 
from densities.by M. L^uc. The results of the two methods 
are ia generatagreement.—On the sepafation of thorium ahd 
the uerire^ earths; ^by MM. G, Wyrouboff add A. Verneuil.— 
The proposed is based upon the fact that in a mixture of 

nitiates’df the rare earths, as faee as possible from excess of add, 
hearing with excess of hydrogen peroxide to 60^ completely 
precipitates all the thoria In the solution.—Hydramides and the 
isonieile glyoxalidines, by M« Marcel Deiepine. A thermo- 
oh«gdeiii paper.—Hesesrenes mit|b|lne, by M. Arnaud.— 

SjmriMriS'of terebic addi by M. .l£w Blaise.-^Manufacture of 
acetoMs* ml* partkukur of inethyl-ethy^-ketone^, by mrens of 
the Uqvoia from the desulntittd of Wool, by MM. A* and F. 
^Bttis^ The calcium salts of the mixture of fatty acids obt>dned 
:froat^l||(lk)l^ is submitted to,dry dlstUlatioa. The resulting liquid 
yieldlq[fim 60 per cent, of methyl-ethyl-ketone. 

estimation of gastric juice, by M L. Cordier. The 
free add ip converted into lithium chloride by treatment with 
lithim]ii carbonate, and this separated faom the sodium chloride 
by mMWdhg tbe indueeated rescue with a mixture of equal 
pard .of abwlate alcohol and dry ether, in which ihe lithiutn 
chlq|^ is salable.—Eigdgr^b^I experiments for measur- 
pONver ara./iaasole regularly siretchcdv by 
Rreo^ and X^harlea Rtchet.—The fungus 
/irreiaM the anhydrous iad* 
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cium sulphate produced by the complete dehydration of gyp8iji|U. 
by A. Lacroix. The dehydration of gA'psum gives riw 
calcium sulphate dimorphous with anhyarite, probably triclinic. 
When the arying was not quite carried to completion another 
form of crystal was observed, possibly 2CaS04.H,0.—On the 
Callovian of Woevre, by M. Ren^ Nicklis.—On the third in¬ 
ternational ascent of ex^rimental balloons, by M. Ed. Stelling. 
Two ascents were made, one with two ob^rvers, the other 
balloon cairying self-resistering instruments only. The tempera¬ 
ture variation mth the height is given in full. 


DIARY OF SOCIETIES- 

THURSDAY Kebkuary 3. ‘ | 

RovAt. Society, nt 4.30.—'Comparison of Oxycen with the Extra Lines iq ‘ 
the Spectra of the Helium Stars g-Crucis, &c. ; al«o Summary of the 
Spectra of Southern Stars to the Magnitude and their Distribution ! 
F. McOean, F.R.S.—'Researcheti in Vortex Motion. Part Itl.On Spiral 
or Oyrostatic Vortex Ancregates: Prof. W. M. Hicks, F.R.S.—Tha 
Pharmacology nf Aconitine, &c., coasidered in relation to their Chemioa! 
Constitution; Prof. Cash, F.R.S., and Prof. Dunstan, F.R.S.-'-Note an 
the RxperimentAl Junctioa of the VaguA with the Cells of the Superior 
Cervical Ganglion \ Dr. J. N. Laneley, F.R.S. 

Royai. Institution, at 3.—The Halogen Group of Btemenu : Prof. 

J. Dewar. F.R.S. 

LtNHEAN SocikYt. at 8.—On the Muscular Attachment of the Animal to . 
its Sbett in some Fossil' Cephalopoda (Ammonoidea): G. C. Crick,*—The 
Comparative Anatomy of certain Genera of Cycadacea : W, C. Wondell. 

Chemical Society at B.—Effect of the Mono*, Dt*, and Trl-chloracetyl 
Groups on the Rotatory Power of Methylic, and Ethylic GlyceratM and 
Tartrates : Percy Frankland, F.R.S,. and Dr. Thomas Stewart jPalter* 
■soa.—The Rotation of Kthylic and Methylic Di-oionochloracetyltar¬ 
trates: Per<^ Frankland, F.R.S., and Dr. Andrew TumbaU.*—The 
Tolumetric Estimation of Sodium : H. J. H. Fenton. 


FRIDAY^ February 4. 

■Royal Institution, at 9.'—Some New Studies in Kathode and kdntgen 
Radiations : A. A. Campbell Swinton. 

'OooLOGisTB* Association, at 7 30.—Annual General Meeting.—Pn'eeo* 
Hthic Man : £. T. NewCim, F.R $., President. 

SATURDAY^ February 5. 

itOYAL Inbtitution, Bt 3.—CypTOS ; Prof. P. Geddes. 

MONDAY, February y. 

. ^Society op Chemical Ihourtry. at 6.—The Curing of Malt in relation 
to Colour and Value : J. W. Lovifoond.—Clerget's Method of Estimsiing 
Cane Sufar : A R. Ling.—A New ModlAcation of Clerget's Method m 
Estimaung Cane Sugar, spmallY applicable to Molasses and After Pro¬ 
ducts : A. R. Ling and J. T. Baker.—Note on the Estimation of Water 
in Invert Sugars ; Dr. L. T. Thome and £. H. Jeffers, 

rURSDAY. February 8. 

Royal Institution, at 3.—The Simplest Living Things { Prof. E. Ray 
Lankester, F.R.S. 

^ Royal Horticultural Society, af;3.—Annual General Meeting, 

Institution of Civil BNorNRERS. at B.—The Security of Locom->tiv« 
Fire-Boxes : WilUam Tbow.—Frictbn of Locomotive Slide-Valves : John 
A. F. AspInaU. 

^ Royal Victoria Hall, at 8.30.—The Problem of the Great Africap 
Lakes: J. E. S.^oore. 

RTSDNSSPAY, February 9. 

'Institution op RLBcrntCAL Snoinweb, at 8.—Notes on the Electro¬ 
chemical Treatment of Ores containing the Precious Metals: Major- 
General Webber, C.B.—An Electrolytic Process for the Manufacture of 
Parabolic Reflectors ; Sherard Cowper-Coles. 

:Sanitarv Institute, at 8.—Porlfication of Water for Barraclw, PrisoiiB, 
and other Institutions: Prof. J. Lane Notter. 

THURSDAY, February w. 

Royal Society, at 4-30.— Palp's ; Contributions to the Theory 
of Alternating Currents: W. G. Rho 4 es.—The Development and Morph* 
ology of the Vascular System In MaipmaU. t. The Posterior End of 
ithe Aorta and the Iliac Arteries: Prof, A. H. Young and Dr. A. Robttt- 
son.—Further Observations upon the Comparative Chemistry of the 
Suprarenal Capsules: B. Moore and Swale Vincent, 

Mathematical Society, at 8.— The Transformatiens which leave the 
of Arcs on any Surface Unaltered : J. E, Campbell.—On Aurt- 
feuiSiAns : Lieut.-Coloriel Cunningham, R. E. 

Institution op Mechanical Engineers, at 7.30.— Report of the 
Council.—Discussion upon Mr, Philip Dawson's Paper on Mechanioal 
Features of Electric Traction. 

FRIDAY, FebruaEv w. 

Royal Inetitotiom, at o.-^The Metals used by the Great Natioiufc ^ 
Antiquity : Dr. J. H. Gladstone, F.R 3 . v ^ 

RdVAL ABThONOMiCAL SocieVv, at 3.—Annual General Meeting. y 

PHVetCAL 'S^WiitTV. at 5-—Annual Oeiteral Meeting.—Addteu bvHii 
Presiding—Aiso : On Eleclromagnetk ' Induction ip' v{uSl 

KO. 1475, VOL. 57] 


Institution op Civil Engineers, at 8*—The Protection of Power Trans' 
misai ns froin Ughtning : John T. Morris. ^ 

Institution op Mechanical fiNOtNBBtta, at 7.30.—First Report to the 
Gas-Engine Kesearch Committee: Description of Apparatus End 
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THE BOOK OF THE DEAD. 

The Book of ike Dead. The Chapters of Coming Forth 
by Day. The Egyptian Text according to the Theban 
recension in hieroglyphic edited from numerous papyri^ 
with a translation, vocabulary, &*c. By E. A. Wa!Hs 
Budge, Litt.D., D.Litt., F.S.A., Keeper of the Egyptian 
and Assyrian Antiquities in the British Museum. In 
three volumes. Pp. cciv + 354 ; xl + 517 ; vii + 386. 
(London : Kegan Paul, 1898.) 

N the first of the Gifford Lectures for 1896, Prof. 
Tiele gave an admirable sketch of the method of 
work which the student of the modern science of religion 
must pursue if he is to achieve any lasting results. The 
process is a long one, for he must acquaint himself with 
the whole field of religion and be master of the material 
with which he works ; and he should, in the Professor’s 
opinion, have taken part himself in exploring and clearing 
the ground, and have studied at least two religions in the 
original sources. We fear that for many workers in this 
comparatively recent field of study the lecturer’s words 
came as a counsel of perfection. 15 ut even working by 
Prof. Tielc’s high standard, the range of study is so broad 
that the student of religion can obtain only a small pro¬ 
portion of his information at first hand, and for the 
greater part of his material must make use of the labours 
of others i in the wider field of anthropology, which in 
one sense includes the science of religion—though Prof. 1 
Tiele would not here agree with us—the range of study | 
is still more extensive. For information respecting the | 
culture, customs and beliefs of savage and undeveloped j 
races of the present day, the student must consult the I 
works of travellers, missionaries, and trained collectors 
and explorers ; while for the beliefs of the ancient nations 
of the world, he necessarily to a great extent depends on 
the translations made by scholars who have devoted their 
energies to the interpretation of the sacred books and 
documents that have come down to us. Prof. Max 
Muller’s “ Sacred Books of the East,” for example, supply 
him with ample material in his examination of the beliefs 
of the ancient Aryan races ; though it must be admitted 
the religious works of many other ancient nations still 
need trustworthy translations. The want of such a trans¬ 
lation of the great religious work of the ancient Egyptians 
has long been felt, but it is now met by Dr. Wallis 
Budge's translation of the “ Book of the Dead.” 

The importance of the “Book of the Dead” in its 
bearings on the religion of the ancient Egyptians cannot 
be over-estimated. Including as it does their whole 
system of belief, it is our principal source of information 
on the subject. It is true that collections of moral, 
precepts, hymns and prayers to the gods, mythological 
texts and legends, all contribute something to our know¬ 
ledge ; but the collection of compositions, to which the 
title “Book of the Dead** has bmn applied, is in itself 
the embodiment of the Egyptian's creed, and from it 
alone can any true understanding of his religion be 
obtdned. For many years the work was known only in 
Pul^ications of single papyri of difTerent periods, the 
ttiosc important of which was that published in 1S42 by 
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t.epsius, whose numbering of the chapters has been 
retained by all subsequent editors. It was not until 
more than thirty years later that any complete edition of 
the work was contemplated. In 1874, at a meeting of 
the International Congress of Orientalists, a scheme for 
such an edition was projected, and M. Naville under¬ 
took the work. Confining himself, to papyri of the 
eighteenth to the twentieth dynasties, during which 
period the finest papyri of the “ Book of the Dead ” were 
written, he in 1886 produced a critical edition of the 
Theban recension of the work, which he published with 
an introduction but no ^anslation. In the new edition of 
the work just issuedi Budge has added considerably 
tp M. Navi lie’5 text.py using some unique papyri—which 
have been acquire 4 during recent years by the British 
Museum. In another volume he has published a com¬ 
plete vocabulary to the text, which will prove of great 
service to Egyptologists. But the volume which marks 
the greatest .advance on previous editions, and with 
which we are here concerned, is the one in which Dr. 
Budge gives a complete translation of the text, a work 
that has long been needed, but which he is the first to 
have accomplished ; the translation is preceded by an 
ititroduction, in which he deals with the origin, aim and 
contents of the “ Rook of the Dead,” and states the 
conclusions at which he has arrived as the result of many 
years of study. 

The many points suggested by such a work cannot be 
adequately treated within the limits of a review, and it 
will be necessary to confine our attention to certain parts 
of the introduction where Dr. Budge has developed his 
theories with regard to the “ Book of the Dead.” One 
of the most important chapters of the introduction is 
that devoted to the history of the “ Book of the Dead.” 
The four main recensions of the work have long been 
recognised by scholars, that of the Old and Middle 
Empires, the Theban version, the version of the 
twentieth dynasty, and the text of the Saite and Ptole¬ 
maic periods. Dr. Budge, however, strikes out a novel 
line in his sketch in the history of the work, by going 
back beyond the time of the pyramid-builders of the 
fifth and sixth dynasties, and seeking in the remains of 
prehistoric Egypt the causes that led to the subsequent 
development of the work. In the graves recently ex¬ 
cavated at El-*Amrah near Abydos, which possibly be¬ 
longed not to the Egyptians themselves, but to their 
predecessors in the land, were found skeletons showing 
traces indicating that the bodies to which they belonged 
had been embalmed. This custom of preserving the 
bodies of their dead, which we thus find in existence at 
the dawn of Egyptian civilisation, lasted without a break 
through the whole period of the nation's history down 
to the fourth century a.d. In what way it gave rise to 
the “Book of the Dead” is best described in Dr. Budge's 
own words 

“ As time went on the embalming of the dead was per¬ 
formed in a more elaborate manner, and at the same time 
the last resting place of the mummified body was chosen 
more carefully and wrought with greater attention. At a 
vi^ early period the wealthy.discarded the use of holes 
in rocks and caves as tombo, fLi .n these the bodies 
w^ accessible to the attacks of enemies, and wild 
and serpents ; and the same objection was, 
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naturally, made to shallow hollows made in the limestone 
and covered over with slabs of the same material, and 
also to the vaulted, crude brick graves which were 
commonly in use in the early dynasties. The place of 
these was taken by pyramids built of stone, and by many- 
chambered tombs hewn in the living rock. Experience, 
however, soon showed the Egyptian that the most care¬ 
fully constructed tomb was incapable of preventing 
damp-rot or dry-rot and decay, and that some other 
power besides his own must be invoked to prevent the 
destruction of his body, which, though needing longer 
time to accomplish, was as effectually performed by these, 
means as by the tooth of the wild animal or serpent, or 
by the hand of the enemy. At this stage the aid of the. 
professional religious man or priest was called in, and the 
task of finding means to prevent rot and decay was 
entrusted to him. There is little doubt that when the 
body was laid to rest in the tomb, the priest pronounced 
certain word.s or formula' or prayers over it, and it is 
robable that the recital of these words was accompanied 
y the performance of certain ceremonies. Whatever 
these formuhe were they formed the foundation of the 
‘ Book of the Dead ^ of later Egyptian times.” 

This is a reasonable theory as to the origin of the work, 
and we think Dr. Budge is also justified in the further 
assumption that though these formulae were first only 
recited, they were afterwards written down by the priests 
with a view to preserving them, and that the custom of 
inscribing portions of them on the walls of the tomb, and 
of writing them on the coffin and on papyri deposited in 
the tomb, followed from the subsequent belief that their 
efficacy was thus insured for the benefit of the deceased. 
In a series of eighteen plates Dr. Budge has illustrated the 
changes of form which the “Book of the Dead ” under¬ 
went in the long course of its development from the time 
when we find it on the walls of the pyramids at S^tkkara, 
to its final deterioration in compositions of the Roman 
period. Its culmination in the illuminated papyri of the 
eighteenth dynasty is illustrated by means of three very 
beautiful coloured plates representing portions of the i 
famous papyrus of Ani in the British Museum. 

Another section of the introduction, which will prove 
useful to any one who attempts to understand the “ Book 
of the Dead,” is that which Dr. Budge devotes to its 
object and contents. He here classifies the chapters 
according to their subject-mattpr, and we thus gain an 
insight into the underlying unity of the work ; for, though 
its chapters represent beliefs belonging to all ages in the 
life of the nation, the aim underlying them all is in some 
way or other to benefit the deceased. “They were 
intended,” says Dr. Budge, “to give him the power 
to have and to enjoy life everlastings to give him every¬ 
thing which he required in the life beyond the grave, to 
ensure his victory over his foes, to procure for him the 
power of going whithersoever he pleased and when and 
how he pleased, to preserve the mummy intact, and 
finally to enable his soul to enter into the bark of Ra or 
into whatever abode of the blessed had been conceived 
of by him.” We have not space to enter into any 
adequate discussion of the exact nature of the ancient 
Egyptian’s belief in a resurrection and a judgment, or to 
consider bow far he advanced in his conception of 
monotheism. He never outgrew his belief in magic, and 
while undoubtedly advancing in his notions of a spiritual 
existence, be did not discard the more primitive tenets of 
an earlier age. It is constantly necessary to bear this 
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fact in mind in reading the “ Book of the Dead.” By 
his translation of the work, Dr. Budge has earned the 
gratitude of all students of the science of religion, for he 
has thereby placed within their reach a wealth of fresh 
material For the benefit of those who are not Egypto¬ 
logists, we are glad to note that the introduction and 
translation are issued as an independent work, and sold 
separately from the volumes containing the hieroglyphic 
text and vocabulary. 

FERNS. 

Die Farnkriiuter der Erde, By Dr. H. Christ, Pp. 
viii -f 388 ; with 291 figures. (Jena : Gustav Fischer, 
1897.) 

INCE the publication of Baker's “Synopsis F'ilicum" 
in 1873 (l^r* Christ makes no mention of John 
Smith’s “ History of Ferns,” 1877) no complete system¬ 
atic account of the ferns has appeared, so that there is 
room for a work which embodies the more modern 
discoveries in this subdivision of plants. During this 
interval, Dr. Christ says a number of new species have 
become known, and, owing to the researches of G. 
Mettenius into the general structure of this subdivision, 
additional materials are to hand for the elaboration of 
a more natural arrangement. He believes that the older 
authors, including Hooker, too rigidly limited themselves 
to the consideration of the sorus and indusium for pur¬ 
poses of classification. Influenced by these reflections 
he has been led to change the arrangement adopted 
in the “Synopsis Filicum,” in several cases, for what he 
regards as a more natural grouping. His view of the 
matter is, however, sometimes open to doubt. The 
position he assigns to the genus Loxsoma may be taken 
as an example of one of such alterations. He transfers 
it from the Hymenophyllaceac to the Polypodiacete, ap¬ 
parently because its leaves have several layers of cells 
and are furnished with stomata. On the other hand, 
its sorus and indusium resemble those found in the 
Hymenophyllaccte. An alteration like this may be de¬ 
fended or assailed according to the personal feeling of 
each systematist, and its criticism will depend on what 
morphological value each individual places on the 
various diagnostic characteristics. But it appears that 
the structure of the leaves, taken alone, would often be 
misleading. The leaves of a few of the HymenophyUacete 
arc several layers thick j while in the Osmundacca*-“a 
group, for the most part, possessed of stout leaves— 
Leptopteris has delicate and filmy leaves without 
stomata. The existence of the fossil Pedao-fr/eris kibtr- 
nim^t which had leaves resembling Loxsoma, but in other 
respects belonging to the HymcnophyUacese, renders the 
connection of the latter genus to that class of ferns more 
probable. 

Again, Dr. Christ removes CeratopUris ihalktroieks 
(a plant which, by the way, is omitted in the index, but 
described in the text) from the Polypodiace^ into a 
separate class, the Parkcriaceae, without, it might be 
thought, sufficient reason. The anomalies in the structure 
of its vegetative organs may well be accounted for hy 
its watery habitati unique among the ffliCes. 

The two species of Matonia are placed in a 
group, as Biker suggested^ 
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It is disappointing to find that no mention is made of 
the gametophyte in ascertaining Che relations of the 
classes to one anotlier ; although its systematic value 
has been shown in several cases. It is quite possible 
that the position of doubtful genera, such as Loxsoma, 
will only be understood when its gametophyte has 
received complete investigation. The omission, how¬ 
ever, may be justified owing to the practical difficulties of 
obtaining the sexual generation for systematic purposes. 

The introduction is short and is chiefly occupied with 
explaining the scope of the book ; and it seems a pity 
that a writer, with so much knowledge of the ferns, did 
not give more space in his work to general considera¬ 
tions. At the end, however. Dr. Christ refers to the 
marked manner in which ferns belonging to diflferent 
classes resemble one another : thus, Diacalpe—a member 
of the Aspidiacea::—has a sorus very like that found in 
the Cyatheaceae. In the Polypodiacea; some genera 
have the sorus situated at the tip of the veins and 
projecting beyond the margin of the leaves, in this 
reminding us of the Hymenophyllaceie. It is fanciful, 
if not inaccurate, to sec in this position of the sorus a 
resemblance to the mosses. Other interesting examples 
are given ; but it is unfortunate that the author applies | 
the term mimicry ” to these instances of parallelism in j 
related groups. Such an application of the term must | 
only lead to confusion. 

The descriptions of the genera and species are marked : 
by their precision and lucidity, and the numerous illus- [ 
trations, which were specially prepared for this work, are ! 
characteristic drawings, though sometimes roughly ex- j 
ecuted. The appearance of such a book will be welcomed ! 
by systetnatists interested in the ferns containing, as it { 
does, the more recent results of Baker, Hooker, Kuhn, \ 
Luersson, Prantl, &c., and those of Dr. Christ himself, j 

It might be suggested that if the key of genera, which j 
precedes the detailed diagnoses of genera and species, 
was furnished with references to the pages on which the 
diagnoses are to be found, an addition would be made to 
the usefulness of the book. H. H, D. 


SCIENCE IN FICTION. 

The War of the Worlds. By H. G. Wells, Pp. 303. 
(London : William Hcinemann, 1898.) 

M any writers of fiction have gathered material from 
the fairy-land of science, and have used it in the 
construction of literary fabrics, but none have done it 
more successfully than Mr. H* G. Wells. It is often 
easy to understand the cause of failure. The material 
may be used in such a way that there appears no 
connection between it and the background upon which it 
is seen; it may be so prominent that the threads with 
which it ought to harmonise are thrown into obscurity ; 
or (and this is the worst of all) it may be employed by 
a writer whose knowledge of natural phenomena is not 
sufficient to justify his working with scientific colour. 
Mr* WedU makes none of these mistakes. Upon a 
groundwork of scientific fact, his vivid imagination and 
exceptional powers of description enable him to erect a 
iHuctore which intellectual readers can find pleasure in 
Contemplattng* 
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“ The Time Machine —considered by the majority of 
scientific readers to be Mr. Wells’ best work—showed at 
once that a writer had arisen who was not only familiar 
with scientific facts, but who knew them intimately 
enough to present a view of the future. “The Island 
of Dr. Moreau,” though decried by some critics, is a 
distinctly powerful work, and the worst that can be said 
of it is that the pabulum it provides iS too strong for the 
mental digestion of sentimental readers. But in several 
respects “The War of the Worlds” is even better than 
either of these contributions to scientific romance, and 
there are parts of it which are more stimulating to 
thought than anything that the author has yet written. 

The invasion of the earth by inhabitants of Mars is 
the idea around which the present story is constructed 
The planet is, as Mr. Percival Lowell puts it, older in 
age if not in years than the earth ; and it is not un¬ 
reasonable to suppose that if sentient beings exist upon 
it they would regard our world as a desirable place for 
occupation after their own globe had gone so far in the 
secular cooling as to be unable to support life. Mr, 
Wells brings the Martians to the earth in ten cylinders 
discharged from the planet and precipitated in Surrey. 
The immigrants are as much unlike men as it is possible 
to iniagine, and only a writer familiar with the lines 
of biological development could conceive them. The 
greater part of their structure was brain, which sent 
enormous nerves to a pair of large eyes, an auditory 
organ, and sixteen long tactile tentacles arranged about 
the mouth ; they had none of our complex apparatus of 
digestion, nor did they require it, for instead of eating 
they injected into their veins the fresh living blood 
of other creatures. Their organisms did not sleep any 
more than the heart of man sleeps ; they multiplied by 
budding ; and no bacteria entered into the scheme of 
their life. When they came to the earth they brought 
with them a means of producing a ray of intense heat 
which was used in connection with a heavy vapour 
to exterminate the inhabitants of London and the 
neighbourhood. 

This bald outline does not, however, convey a good 
idea of the narrative, which must be read before the 
ingenuity which the author displays in manipulating 
scientific material can be appreciated. The manner in 
which the Martians are disposed of is undoubtedly the 
best instance of this skill. As the Martians had eliminated 
micro-organisms from their planet, when they came to 
the earth their bodies were besieged by our microscopic 
allies, and they were destroyed by germs to which natural 
selection has rendered us immune. This is a distinctly 
clever idea, and it is introduced in a way which will 
allay the fears of those who may be led by the veri¬ 
similitude of the narrative to expect an invasion from 
Mars. Of course, outside fiction such an event is hardly 
worth consideration ; but that the possibility of it can be 
cqiivincingly stated, will be conceded after reading Mr. 
Wells' story. A remarkable case of the fulfilment of 
fidton is furnished by the history of the satellites of 
Mars. When Dean Swift wrote “Gulliver’s Travels” 
(ptjblishcd in 1726), he made the astronomers on the 
isfan 4 of Laputa not only observe two satellites, but 
caused one of these, to move round the planet in less 
time than the ptoet itself takes to rotate on its axis. 



340 


NATURE 


[FeBRUaRV JO, 


As every student of astronomy now knows, the satel¬ 
lites were not discovered until 1877, and one of them 
actually does revolve round Mars three times while the 
planet makes a rotation. The coincidence is remarkable ; 
but it is to be hoped} for the sake of the peace of mind of 
terrestrial inhabitants, that Mr. Wells does not possess 
the prophetic insight vouchsafed to Swift. 

In conclusion, it is worth remark that scientific 
romances are not without^a value in furthering scientific 
interests; they attract attention to work that is being 
done in the realm of natural knowledge, and so create 
sympathy with the aims and observations of men of 
science. R. A. G. 


OUR BOOK SHELF. 

Introductory Course in Differential Equations. By 1 ). 
A. Murray, B.A., Ph.D. Crown 8vo. Pp. xv 4 - 234. 
(New York and London : Longmans, Green, and Co., 
1897.) 

Ordinary Differential Equations; with an Introduction 
to Lie's Theory of the Group of One Parameter. By 
James Morris Page. Crown 8vo. Pp. 226 -1- xviii. 
(London : Macmillan and Co., 1897.) 

Mk Murray’s book is adapted to provide for students that 
knowledge of the subject of differential equations which 
they are likely to want in applications of mathematics to 
physics, and in the general courses in arts and science 
in classical ” colleges. The author is chiefly occupied 
with giving expositions of the devices usually employed 
in the solution of the simple differential equations which 
such students meet with, and he will be found a safe 
guide in these matters. He follows the plan, which 
most recommends itself to teachers, of omitting theo¬ 
retical considerations, or postponing them until the 
student has had practice in carrying out the processes 
with which he must be acquainted before the theory 
can be understood. But he does not leave the reader 
altogether in the dark as to the underlying theory and 
the modern developments. These are considered near 
the end of the book in a series of notes, which ought to 
prove very useful to those who wish to know more about 
the subject than can be learned from the text. In one 
case, that of the integration of linear equations in series, 
the author has departed from his general practice of 
giving an account of the simple and particular rather 
than of the difficult and general. It seems unfortunate 
that he did not choose for discussion the forms of the 
series which satisfy such equations in the neighbourhood 
of ordinary points. When a second edition is called for 
he will do well to alter this, and to avoid such ex¬ 
pressions as “concentric cylinders" and consecutive 
curves.” The book is well printed, and is adequately 
supplied with AvelUchoscn examples, some of them 
relating to physical subjects; and it ought to prove <#f 
service both to those for whom it is primarily intended, 
and also to British students who have not time to master 
Forsyth’s treatise, but wish to learn rather more about 
the subject than is to be found in Lamb’s “ Infinitesimal 
Calculus.” 

In several important respects Mr. Page's book differs 
considerably from most existing text-books on differential 
equations. It is not sufficiently elementary for students 
reading the subject for the first tim^ since it makes no 
attempt to supply that thorough drilling in the solution 
of linear equations with constant coefficients and other 
simple forms, which our Universities insist on as a pre¬ 
liminary test of proficiency. Those, however, who have 
passed beyond the threshold of the subject, and who 
wish to study the general machinery underlying thp 
methods they have learnt, will find in Mr* Page’s woi^ 
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the first attempt to present to English readers a concise 
account of sonie of Prof. Lie’s important developments 
of the theory of transformation groups, by which he has 
shown that the usual methods are only applicable to 
such differential equations as admit of known infini¬ 
tesimal transformations. A great many of the methods 
here described are due exclusively to Prof. Lie j the 
examples at the end of each chapter arc, however, 
largely taken from existing text-books. A feature which 
strikes us as distinctly good, is the treatment together 
of simultaneous systems and the equivalent linear partial 
equation. 

The two books before us are thus, to a great extent, 
complementary in scope. Starting with no knowledge of 
differential equations, a course of study first under Mr. 
Murray’s and then under Mr. Page’s guidance will lead 
the student by easy stages up to an insight into the 
Theory of Groups. 

Nature Study in Elementary Schools; a Manual for 

Teachers. By Mrs, L. L. W. Wilson. Pp. xix + 262. 

Woodcuts. (New York; The Macmillan Company. 

London : Macmillan and Co., Ltd., 1897.) 

There is a notion in this book—a sensible, practicable 
notion ; and this is enough to distinguish Mrs. Wilson s 
lessons from the common run of school natural histories. 
Her aim is to stimulate the children to work for them¬ 
selves ; and now and then she succeeds in laying out 
really interesting work for them, as in the lessons on 
seedlings and on some common American trees. We 
recommend the book to the notice of enterprising 
teachers. In spite 6f very obvious defects, it may be a 
guide to better methods than those which prevail at this 
time. The great fault of the book is the feeble execution 
of an excellent idea. Many of the lessons do no sort of 
justice to the objects, and pass over without remark fea¬ 
tures which ought to arouse the curiosity of the children. 
We can hardly understand how any teacher could work 
through the thorn-apple with a class, and then write 
down so poor a description as that on p. 19. *Many of 
the drawings, particularly those of insects, are too crude 
and hasty to be produced as examples even of what can 
be done m school. In the present writer’s opinion the 
mythology and the poetical pieces are overdone. These 
things may be allowed to come in as extempore illustra¬ 
tions ; but when they are la^ured, they simply distract 
the attention and prevent the children from focussing 
their minds upon the objects. 

A word as to the use of printed lessons. On no account 
should the book be produced in class ; that would be to 
give the solution of the problems in advance. Nor should 
the teacher reproduce the very lessons given in the book, 
but devise lessons of his own upon the same lines. In 
this way the book now before us can be turned to 
excellent account. L. C. M. 

Botanical Microtechnique: a Handbook of Methods of 
Preparation^ Staining.^ and of Microscopical Investiga¬ 
tion of Vegetable Structures. By Dr. A. Zimmermann, 
Privat-docent in the University at Tubingen. Trans¬ 
lated from the German by James Ellis Humphrey, S.D. 
Pp, xii + 296. (Westminster: Archibald Constable 
and Co,, 18^.) 

Modern advanced work in vegetable, as in animal, 
histology requires the aid of a refined and often com¬ 
plicated technique in order to render apparent the more 
difficult details of structure. The zoologist possesses at 
least one ^ood treatise on methods ; but until the ap¬ 
pearance, in its English form, at tfao hands of Dr. 
Humphrey, of Zimnicrmann’s excellent work, there was 
no advanced handbook available to a student un¬ 
acquainted with German. The scope the book is suffi¬ 
ciently indicated by the title, and under its new lonn 
can be confidently recommended to Eiiglishi*spetdcii% 
students. 
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LETTERS, TO THE EDITOR 

[ Tht Editor do$s not hold himso^ respontibio for opinions ox- 
pressed by His correspondents. Neither am he undertake 
to return^ or to coTf'espofid with the writers of^ rejected 
manuscripts intended for this or any other part 0/ Nature. 
No notice is taken of anmyinous communications,^ 

Bipedal Lizarda, 

I COMMUNICATED to NATURE, July 2Z, 1897, the intelliirence 
that 1 had demonstrated Uy practical experiments that both the 
Australian Water Lizard {Physignathus lAseuri) and the Muri- 
cated Tree Lizard {AmphiboUints murkatus) shared with the 
Australian Frilled \Ato,x^ {Chtamydosawns /6 /m^/) the singular 
faculty of running erect on its hind legs only. In that letter I 
refer to the as yet unconfirmed rumour that the Mexican Iguanoid 
Lizard {Corythophanes Jfemandeseyi) also runs bipcdaTly, and 
express the opinion that, judging from the close correspondence 
in general structure—^more especially as regards the abnormal 
length of the hinder limbs—that exists between many of the 
American Iguanidoc and the Australian Agamidse, it will prolv 
ably l>e found that a corresponding bipedal mode of locomotion 
is snared by many allied meml^ers of the first-named family. 

As a result of that communication and of a further ventilation 
of the subject in a paper recently read by me at the Royal 
Colcmial Institute,^ I have quite recently received an extensive 
and exceedingly interesting conhrmation of my anticipations. 
Mr, Henry Presloe.a twenty years’ resident In the West Indies, 
writes me as follows ;—** I have been struck by your remarks 
on the bipedal hxomotinn of the Frilled Lizard. It has occurred 
to me you would be glad to learn, if only in confirmation of j 
your views, that with all the lizards—from the Urge Iguana, 



FiO. T.—Leseur s Water Lixard iPAjisig-natAtfs Laeurt), running croct. \ 


This phenomenon of bipedal locomotion, now shown to be 
common to many lizards that differ not only in their modes of 
life and widely separated habitats, but also in essential structural 
features, can scarcely fail to commend itself to the closer atten¬ 
tion of the systematic biologist. When, as first reported by me, 
only a single species, Ch/amydosaurtts kin^\ could be accr«iitcd 
with this remarkable mode of locomotion, it was interpreted as 



Ki<i !*.-“ Auslralian Muricated Tree Ll/ard {AmpAilwhtrys 
mvne^ffts)^ running erect. 

most probably representing a habit that had been independently 
and recently acquired. Now, however, the demonstrated fact 
of its widespread occurrence is clearly indicative of its inheritance 
from a remoter ancestry with whom bipedal locomotion also 
constituted a common method of progression. The question is, 
who were they ? 

Apart from the foregoing considerations, I would suggest that 
the provision of conditions at our Zoological Gardens under 
which the many lizards possessing bipedal habits could exercise 
their singular but hitherto almost completely overl<K>ked athletic 
accomplishments, would prove a great attraction to both 
naturalists and to the general public. Several varietie.s of these 
bipedal lizards are now on view in the Reptile House. They 
are at present, however, confined in relatively small cages, and, 
as 1 have demonstrated by practical experiments, it is essential 
for their display of bipedal locomotion that a level floor, with 
a free run of at least 20 or 30 feet, should be at their disposal. 

Instantaneous photographs taken by me—but hitherto un¬ 
published—illustrating characteristic attitudes assumed by 
Physignathus Leseuri and Amphibolurus muriaitus^ >vhen 
running erect, are herewith reproduced. 

W. Savillk Kent. 

The QUcial Period and^ the Iriah Fauna. 


which lives in trees chiefly and is about five feet long when full- ; Mr, Lampi.uoh assumes (Nature, janiiary 13, p. 245) the 
grown, down to the smallest mite one sees occasionally about ; correctness of the view that during the Cdacial iVriod the basin 
the stones, I have ever seen running, the method of hurried j of the Irish Sea was filled with i\u ice-shect, and argues that my 
locomotion is Hpatal. The most familiar example is the so- “ interesting speculations” on the origia of the Insh fauna, in 
called Diamond Lizard, common in the pastures and pleasure- so far as they arc based upon assumptions as to ilie glacial con- 
grounds of Trinidad, 18 to 24 inches long, includiim the tail, ditions of the Irish Sea, will therefore po-ssibl)’ not meet with 
The attitude results, when the progress is over a muddy surface, much acceptance among geologists. That the Irish Sea, how- 
in fobtprinta exactly like those of a small fowl, going lightly, cvfer, was filled with an ice-sheet during the Glacial Period is 
and accounted in my mind years afo for the occurrence of bird- ceruinly not universally accepted among geologists. I think 
like footprints much further down in geological strata than birds also, that it would have been more advantageous to us to hear 
are known to have existed. The motion of the legs of the Mr, limplugh's remarks, after having read in full my paper 
Diamond Lizard, when running, is *0 rapid as to render them dealing with the origin of the Irish fauna, instead nf the short 
for the time invisible. But in the case of the U rge Iguana the abstract in Nature. He would then have observctl that I 
case is diflferent, and it takes an effort to get up into the slanting particularly avoided basing assumptions as to the origin of the 

g osition which the Diamond and smaller lizards assume at once. Irish fauna on the glacial conditions of the Irish Sea. It has 

leantime the action or “swing” of the behind feet is that of rather toi> much the practice among some geologists of 

an ordinary duck—accentuated—remaining grotesque in fact so- only to assume the correctness of their theories as to 

long aa the more or lels erect position Is kept up.” thistature of the Glacial Period, but also to base thereon the 

Mr. Prestoe has informed me of the further interesting fact probable course of events of the migrations of animals and 

that there are many figures traced bn the rocks about the water- piluiU, I have attempted, with a view to arriving at a more 

Sh^ of the Guianas, ceruin of which unmistakably represent sa^actory conclusion on the origin of the British fauna, to 
a Uimrd* inch as the Diamond species, running on two legs. A foiuid my deductions almost entirely on the presence in or 
iMre Mr. Prestoe has supplied me with os a fair reproduction, absence from the British Islands of continental .species. These 
of one of the rock acrarchinga corresponds in a noteworthy cooolusiems are at variance with the views held by the, what we 
mabnftr the sMhooette like representation of Leseur's Water- tnfeht call, extreme Glacial school of geologists. 

Hia(« obhaned by myself when taking an instantaneous photo- fa dealing with this subject, it seems to me, there is nothing 
glApb of the animal m Its most characteristic bipe^ attitude. gatn^ Jn rnteiating the same assumptions over and over again; 

^ J -AgHntUn KMmni Hittory Ohanlng,;' (/.-«.«/ 4^ tAt K<val * 1 * 5 ^ M*lly w immMeri .1 whether the reindeer, the In*h elk, 
CotnMjnei^et Janaary rSsS.) ^nd dozens of other animals can or cannot cross ice. Thrs does 
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not affect the Britieh fauna as a whole very much. The bulk of 
the English and Irish animals must have travelled to these 
islands on a land-surface which was not covered by ice, and 
how they did so and when, is the problem at issue. To attack 
this problem from a purely zoological point of view will, 1 think, 
be of great service to geolr^ical science, and will help to clear 
up many doubtful points as to the nature and cause of the Glacial 
Period, R. F. Scharkk. 

Science and Art Museum, Dublin, January 31. 

T-- 

I CAN assure Dr. Scharff that I took pains to read his full 
memoir before venturing to discuss it, as I think he should have 
recomised from the fact that the passage which I quoted from 
it did not occur in the abstract printed in Nature. # 

I readily acknowledge my inability to discuss the purely 
zoological questions which he has raised, and purpt^ly avoided 
any attempt to do so. But as his methods have led him tt» con^ 
elusions as to the past geological conditions of the Irish Sea 
basin which are demonstrably at variance with the geological 
field-evidence in a crucial area, it seems desirable that a geological 
protest should be recorded against them. 

If Dr. Scharff could be persuaded to reconsider his subject 
irom a standpoint which should include both the zoological and j 


THE, TOTAL ECLIPSE OF THE SUN. 

ViziADURG, Mon€lay^ January 17. 
HE work is so incessant here from sunrise to mid¬ 
night that 1 have not time to give anything like 
an adequate idea of our doings. I may say, however, 
that we have been here since last Saturday week, and 
everything is ready for the eclipse. We have now over 
120 volunteers. Captain Chisholm-Batten has taken 
charge of the whole arrangement, and to me, an old 
eclipser, it is a beautiful thing to see the splendid drill 
which we have commenced in eclipse form, along all 
lines, to-day, going on to the sound of the bugle. The 
observers have been arranged into twenty-one parties as 
follows 

Observing Parties. 

Inutruments, 

I. 6-iitch prismatic camera. 

II. 9-jnch prismatic camera ... 

III. Integrating spectroscope ... 

IV. Discs . 

V. .Sketches of corona, without discs 

VI. Colours of landscape 


Staff. 

7 

8 


12 

6 



the geological evidence, he might yet 6nd some solution which 
would be satisfactory to the students of both sciences, 

G. W. Lamplugh. 


On Augury from Combat of Shell-fish, 

In a foot-note to my letter on this subject (Nature, vol. Ivi. 
p. 30, May 13, 1897), I remarked that the Khchau (a shell¬ 
fish b applied by the Cambodians to the divination of a war, is 
likely to belong to the family of Paludinidte, taking into con¬ 
sideration the fact that the Japanese and the Chinese of former 
days used some species of viviparus (3= Paludina) for the same 
puiposc. Lately, while examining M. A. Parvie's article 

Excursions dans le Cambodge, keP in Cothin’Chini 
Fran^aite ; Excursions tt Reconnaissances^ No. 9, p. 479, 1882, 
1 have come across a passage giving confirmation to my view, 
The author, giving nomenclatures of the Cambodian molluscs, 
identifies the native Kechau (which is doubtless another Krendh 
form of the apelUng Khchau) with the Latin ‘^Paludina"; 
whereas the allied genus Ampullaria has its Cambodian mxtk 
*fTal/’ KuMAGuau Mimakata. 

January 31, 

NO. 1476, VOL. 57] 


VII. Shadow phenomena . 8' 

Vin. 6-inch equatorial,withgralingspectroscope $ 

IX. 33-inch equatorial. 3 

X. Hand s))ectroBcopes, with slits . 6 

XI. Prisms for observations of ring spectra ... 7 

Xn. Timekeepers . 3 

Xlli. Contact observations . ... a 

XIV, Polarlscope. . ■ » 

XV, Observations of temperature . *3 

XVI. Observations of stars during totality ... T 

XVIL Landsca)» cameras for shadow, T 

XVIII, Qbservations of shadow bands ... 3 

XIX. lUnetnatograph for eclipse . 4 

XX. Kinematograph for shadow ... ... R ■ 

XXI, Coronograph 3 ; 

Total 129 

incessant instruction has been going on since the 
party joined the Mflfiomisne at Cofembo} ^ 

have had quite a subordinate part tp play, for the 
are past masters in many of the subjects which pcmcens 
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lus. Our lo^ of lectures, &c., between January 5 and 17, 
iruns something like this :— 

LectureSj &(., January 5-17, 1898. 

Wtdmsday^ yamtary 5 . 

General lecture. 

Corona drawing. 

rA«ri'rfa>, January 6. 

Corona drawing, conducted by Mr. Fowler. 

Saturday^ January 8. 

Lecture on apeclrn (forenoon). 

Lecture on spectra {afternoon), 

^ Colours of landscape, by Lieut. Dugmore, K.N. 

Corona drawing. 

Mondayt January lo. 

I^ture on spectra, by Lieut. Colbeck, R.N. 

Tuesday^ Jam$ary 11. 

Lecture on spectra, by Engineer Muuntifield, R.N. 

Colours of landscape, by Lieut. Duginore, R.N. 

Corona drawing, by Lieut, Dngmore, R N. 


Kehcarnal of drills for — 

prismatic camera — 9" prismatic camera—Integrating 
telescope—Descriptions and sketches of corona, with 
discs — 6" equatorial — 33 " equatorial — Timekeepers — 
Coronograph—Colours of landscape. 

Monday^ Januaiy 17 . 

Drill for— 

6 " equatorial, conducted by Prof. Pedler. 

Instruction on landscape cameras, by Messrs. Fowler and 
Turner. 

Hokearsal at oclipse tiin^ of drills for — 

6" prismatic camera — 9 "" prismatic camera — Integrating 
telesc<it>c— 6 " equatorial—Timekeepers—Coronograph. 

Rehearsal at 5 p. w, of— 

6 " prismatic camera—Integrating telescope—Timekee| 3 er« 
—Description and sketches of corona, with discs-— 3 J" 
equatorial — Coronograph—Colours of landscape—Kine- 
matograph for shadow. 

The climate here is delightful, and the weather has 
been up to the expected standard. To-day we have 
had a good deal of cloud after eclipse time ; but our 



Fic, 9.—Camp, Monday, janunry 17. All inittuments adjiuted and drilU cotnoMneed. 


Wednesday^ January la. 

Sketches of corona, with discs, 

Thursday^ January 13. 

Colours of landscape, by Lieut. Dugmore, R.N. 

Sketches of corona, with discs. 

Jieh^arsal of drills for— 

nrismaticauncra—9''priii»atic camera—Description and 
sketches of corona, with dlsos—Timekeepers. 


Friday^ January 14. 

Lecture on observations of stars during totality, by Lieut. 
Blackett, R; N. 


Jiehitdrsal 0/ drills far— 

d'' prismatic camera —9*' prisroatic camera — Integratii^ 
telescope r-Descriptions and sketches of corona, with j 
discs—6'' equatorial — 3)'' equatorial—Timekeepers—• 
Cbrmiograph—Coioers of landscape. 


Saturday, January 1$. 

6^ equatorial (mortung)^ conducted by Prof. Pedler. 

» 0 . » 476 , VOL. 57) 


hopes are very high in spite of this, for it all disappeared 
before sundown, and to-night the zodiacal light has 
testified to the clearness of the air. From the first the 
arrangements of the Public Works Department have 
been admirable, and all the work has gone on like clock¬ 
work, till at last a large space in the Forts is now 
coviered with structures of matting shielding the instru¬ 
ments, which leave nothing to be desired. Great pre- 
cimtions have also been taken against exposure to the 
son, and as a result we are all perfectly well. It is 
impossible to say enough as to the help which the 
Gaptain of the Mel^mem has given to the whole enter- 
pcii&C; he has anticipated alt requirements down to the 
minutest detail. As at Kid a si^al station has been 
e^blished, and everything the^ ship can lend, down to 
fiita^buckets, is at our disposal in twenty minutes. The 
C^ctor of Ratnagiri, Mr. Eomanji, is also encamped 
At present he is our-host,, and any local assist- 
necessary is at once rendered ; at first we had great 
dy^tuUies, as the Bombay authorities imagined every- 
thihg could be worked from the ship. 
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We have no news of the other parties^ but Mr. Eliot, 
C.S.L, F.R.S», is expected to-morrow to take charge of the 
meteorologiail observations, and he doubtless will bring 
observers with him. j 

2 enclose some photographs of the various instruments | 
with their shelters. During the eclipse everything sun- j 
ward will come down, and arrangements have been made ! 
so that everybody will have 40 seconds for a square 
look at the eclipse. The eclipse clock and timekeepers 
(we have a relay, one relieving the other at “ 65 seconds 
more ”) are worlcing splendidly. 

The pew dropp\ng-shutters, 16 X 6J, promise excel- j 
lently ; ten photographs of the spectrum can be taken ! 
in 10 seconds. A boat will be moored at the spot j 
which we calculate the shadow will reach 5 seconds I 


TRIP TO CANADAP 

\ MONO the more interesting and instructive results 
of the recent visit of the British Association to 
Canada, is the issue of a pamphlet entitled “A Trip to 
Canada ” by a clergyman, who was one of the party. 

The motives with which the journey was undertaken 
are given with a nai'vetd which commands respect. *'The 
Jubilee of 1897," we are told, ** naturally suggests the 
idea of a little foreign travel on one’s own account. It is 
one thing to read about the Colonies; it is another to see 
them with one’s own eyes. Where shall we go? There 
is a large choice. In these days there is a variety of 
Cook-like associations, which bid for one’s patronage. 
This summer 1 was glad to take what came to hand. 


Fig. j.-— 9 tneb PriBOiiuic Camera, showing nrranaemant and kind of sJwlur U4«d. 



before totality, when the exposures begin ; but we arc 
not entirely dependent upon this, for the cusp will be 
watched, and again it has been calculated that this will 
extend through an arc of 45° at the same time (5 seconds) 
before totality. The arc will be watched to extinction 
in a 3}-mch telescope, and this will enable the general 
si^al “go” to be given. 

Prof. Pedler has been here some da) s, and has got 
his 6-inch equatorial with grating spectroscope drill 
into perfect order. He begins 7 minutes before totality 
to repeat my Egyptian observations and studies certain 
special lines in the spectrum of the corona during 
totality. He has a comparison arc spectrum of iron, 
carbon, photographed in the instrument before we 
came out, 

' Normal Lockver. 

*ra 1476, VOL. 57] 


The British Association held its meeting last August in 
Toronto.” 

This is, indeed, a delightful picture. When the century 
was in the lusty hey-day of its youth and middle age, pre¬ 
lates and professors “gave and received hard knocks.” 
Now, as the years roll on, science waits, hat in hand, on 
the country rector. His breakfast table is piled with the 
circulars of a variety of Cook-like associations.” As he 
I cracks his egg he thinks of accompanying the geologi^^ 
to Moscow and the Caucasus. A slice of cold ham 
recalls the Arctic Circle, the midnight sun and Thes. 
Cook. Then bis vagrant fAncy swerves to Grindelwald 
and Dr. Perowne, But with the first Spoonful Of <ikiar- 
malade he fbels that the British Attftociation and Toronto 
have secured the pneo. He decides to patronise 
universal science ao^ the British Empire. 
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The reasons for this decision were not less stupendous 
than the decision itself. Civilisation has travelled from 
ewt to west. “ Let us,'* says the author, in a moment of 
pious aspiration, let us follow in the track of Providence.’* 

The idea of taking a Cook-like” tour in “the track 
of Providence ” strikes us as novel, and would, perhaps, 
have been thought to be profane had it emanated from 
Thos. Cook and Son themselves. Originating, as it does, 
with a clergyman, we can only bow the head and wonder 
at the varied manifestations of the religious instinct. 

The alternative plans had been carefully considered, 
and the fallowing sentences indicate the kind of inform¬ 
ation which had been collected. “ The British Empire 
is composed of possessions in ntany parts of the globe. 
We hold India by military occupation ; its 300 millions 
of people are put under our rule. Australia, New 
Zealand and Tasmania are in the Antipodes ; Borneo, 
Singapore and the West Indies are m the tropics. 
Africa has various climes and races and interests. . . . 
Canada comes hrst among our possessions from a tourist 
point of view.” 

After this display of recondite knowledge, it will hardly 
be believed that one of the author’s motives for taking a 
trip across the Dominion was that it improves one’s 
geography ; but this fact, reinforced by the arguments as 
to the “ track of Providence ” and the “ tourist point of 
view ” settled the matter, and to Canada our author went. 

The journey once undertaken was as remarkable in its 
experiences as in its inception. “ For the two first days 
I of the voyage],” says the traveller, “ you feel more or 
less in a strange land.” The feelin^gs of the first two days 
are often so peculiar, that it is difficult to find words to 
descrilK thepi; but to feel “ in a strange land ” when you 
are really at sea is, we believe, a unique experience. 

Arrived at the other side, “ Quebec in electric light, as 
we gazed upon it, reminded me of Vaietta between 
its two harbours, or even of Venice standing in its 
waters. It is commonly said to resemble Gibraltar.” 
As we have always understood that there is a hill or cliff 
of some sort both at Gibraltar and Quebec, but that 
Venice Is as flat as a pancake, we confess to being 
puzzled by this passage. 

The first effect of Niagara on the traveller was exactly 
the opposite of that it ordinarily produces, “ Niagara,” 
he say^ “ makes one forget Lord Kelvin,” The Horse 
Shoe we are told, “is a thing to see not once or 
twice,hiut to imbibe and sleep upon,” The first of these 
phrases reminds us of the expenences of the young lady 
at Venice. .“We have been out on the Grand Canal,” she 
wrote, “drinking it all in. Life never fcU so full before.” 
We are not aware that there is any competitor for the 
originality of the idea of sleeping on the Horse Shoe 

At Toronto our author’s favourite subjects were geo¬ 
graphy and anthropology, but he “threw in a iTule 
geolo^ and zoology,” Prof. George Dawson will be | 
sorry to hear that his address was dull; but Prof. Miall 
will be gratified by the following summary of his teach¬ 
ing : “He said you should not collect specimens and 
put them in bottles, but study their living habits.” 

We cannot follow the trip abross the continent in 
detail, 

Somedtnes th^ author becomes didactic. “The old 
road {an the valley of the Ftazer] is now disused, and the 
iron road hks taken its place, . . The two roads are a 

namral parable. The old road is like the way of the 
world, afong which weary travellers toil and often lose 
hope, Jn the railway the voyageiir (wc) travels safely 
and with nudity, the cares of travel sit lightly upon 
him. He aimps peacefully at hight, and he enjoys the 
prospect by diy. He looks on nis journey’s end with 
pleeauee* He thanks ..." But we refrain from giving 
theq^OOtation which the author adds to this quaint specie 
m^ of i^ia reflection. The sleek tourisi, carted about 

*0 5 7] 


without any effort of his own except that of pulling his 
urse from bis pocket, has never before, we suppose, 
een taken as the type of the “ seekers after truth.” The 
pioneer, hewing his way through the wilderness, careless 
tf his road be rough or smooth is, we take it, much 
nearer to the conception which John Bunyan had formed 
of those who through the Slough of l^espond, the Valley 
of the Shadow of Death, and the River itself, press 
forward to their goal. 

One quotation more and we have done. We all re¬ 
member the difficulty with which Martin Chuzzlewit 
escaped from the peremptory demand of Colonel Diver, 
“ Let me ask you, sir, how do you like my country ? ” 

Our author would have been equal to the occasion.. 
“ One is asked one’s opinion about the country. That 
it is a ^at country is plain to all. A country of the 
size of Europe is not a small country. At present it is 
thinly populated. The Canadians think much of their 
country and everything in it. An enthusiastic young 
lady, whose home is in Ottawa, and who is on her way to 
a finishing school in London, said * Don’t you think the 
electric cars in Ottawa are better than anywhere else ? ’ 
Of course they are, one cannot but reply, quite 
Would not she brighten an electric car, wherever she 
was ? ” 

'i'his is masterly. The judicial logic of the opening 
and the skilful retreat behind the young lady would have 
baffled Colonel Diver himself. 

But enough of this. The note of the British Associa¬ 
tion is that it strives to bring the scientific expert into 
contact with the amateur, who is often a man fronv 
whom, on some special point, the expert may have much 
to learn. It is possible that some of those who are thus 
brought nominally within the scientific fold, care more 
for the cheap excursions and the “ tourist point of view ” 
than^ ibr the advancement of science. This is perhaps 
inevitable. At all events the Association has not chosen to 
attempt to sift the chaff from the grain, and the Canadians 
were willing to extend their generous hospitality not only 
to the group of well-known scientific workers who crossed 
the Atlantic, but to others whose only introduction was 
their Association ticket. As a member of the Association 
our author was everywhere kindly received, was carried 
across the continent half-price, and even enjoyed the 
pleasure (which he duly notes) of riding in electric trams 
for nothing. It might have b^n expected that he would 
have been grateful for the privileges which were extended 
to him rn his presumed character 6f one anxious for the 
advancement of science. We have looked carefully 
through the pamphlet and find scarcely a single ex¬ 
pression whicn gives evidence of any such sentiment. 
On the contrary he seems to think that the benefit was 
mutual. Hi$ last words are: “A trip to Canada is a 
pleasant experience. May I say that it gives pleasure to 
those whom one goes to see, as well as to the individual 
who makes the trip.” 

His scientific companions fare no better than his hosts. 
They are gracefully described as crossing the Atlantic 
“to disgorge their erudition well flavoured with salt.” 
There ia a contemptuous reference to “ the smaller fry.” 
A body which Sir John Evans, Lord Kelvin and Lwd 
Lister were not ashamed to lead, is called “ Cook-like.”* 
The author’s whole attitude is that of a man who has paid 
his money, and has had no more than his rights. 

We idmuld not have dealt with this pamphlet at such 
length had it not been accompanied by a printed request 
for su^ciiptions for an object which many men of science 
would be glad to help. In his desire to benefit this object 
the author mayjpve his work a wide circulation in this 
country and in Canada. We think it right, therefore, to 
draw fUtaution to what otherwise n^ht have been left 
unnoticed, in order to protest that this pamphlet must not 
be takou to represent the attitude of average members of 
the British Association. 
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None of them desired to inibibe Niagara, or are likely 
to forget Lord Kelvin. Amongst them there was the 
deepest feeling of gratitude mr the hospitality they 
received ; hospitality which the most aistinguished 
acknowledged was more kindly and more lavish than 
they had any right either to expect or lo desire. 


T//E HABITS OF ICE-SEALS. 

T here are four species of earless, or true seals in¬ 
habiting the boreal part of the North Atlantic and 
Arctic Oceans which may well be designated ice-seals, 
since they dwell for a considerable portion of the year 
either on the solid pack-ice or on ice-floes. These 
species are the Greenland or harp-seat i^Pkoca 
Iandica\ often termed, on account of the conspicuous 
black markings on the yellowish-white ground-colour of 
the back, the saddle-back ; the ringed seal {P. kispida ); 
the large bearded seal, or square-flipper {P. barbaid) \ 
and the crested, or hooded seal {Cystipkora cristata\ijcit 
males of which carry the peculiar dilatable sac on the 
nose from which the species derives its names. The 
first three of these are closely allied forms, but it is not 
a little remarkable that whenever the young of the first 
and second are born in a uniform yellowish-white coat, 
those of the third make their appearance in the world in 
a dark pdlage \ the white coat being not improbably Shed 
in uierA. It is commonly believed that the young.of the 
fourth species are also white-coated, as are certainly 
those of the more southern grey seal {Hatickarus 
gryptis). If a white coat serves as a protection to the 
new-born “ pup ” on the ice, it is difficult to see why this 
type of coloration should have been departed from in 
the case of one species. But the whole subject is one of 
great difficulty, as the white-coated young of the grey 
seal may often be seen in the Hebrides reposing, on 
black rocks. All the four species in question agree in 
the circumstance that the young are produced during 
their sojourn on the ice ; but in other respects very con¬ 
siderable dinerences are displayed in regard to habits. 

in the first place, the Greenland and the crested seal 
are essentially migratory animals, the former associating 
in immense herds ana the latter in smaller parties^ 
whereas the bearded seal, which is considerably the 
largest of the three, only makes a slight movement to 
the south when compelled by the increase of the winter 
pack-ice, and is a comparatively solitary creature. But 
these are by no means the only points of difference in 
this respect. The Greenland seal visits the country 
from which it takes its name twice annually, namely in 
the autumn and the spring ; and breeds chiefly on ^ 
coasts of Jan-Mayen and Newfoundland, the young 
being produced in the latter district at the beginning of 
March, but in the former some weeks later. That some 
of these seals which migrate from Greenland travel west¬ 
wards to Jan-Mayen is most probable, but where the 
remainder pass their time while away from their native 
land, is not yet ascertained with certainty. The southern 
migration of these seals on the Atlantic coast of America, 
which commences when the frost sets in, is described as 
a wonderful sight; at first small advance parties pass 
-down, and these arc followed by the main oody, which 
includes thousands of individuals, and takes abqut a 
couple of days in passing a given point. AUhougli 
during their migration hugging the coasts, the Greeir^ 
land seals during the breedii^-season m<^uent the 
heavy floe-ice, at least in East Greenland, which is not 
liable to break up, and therefore affords them a safe 
habitation. As tney have no difficulty in obtaining 
access to the water, in this district, at any rate, they do 
not make breathing-holes; and it has been comtnonfy 
supposed that this is their invariable habit, but in a Mttie 
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pamphlet recently issued by Commander Robinson,* 
entitled “ Jee-riding Pinnipeds,” it is stated that when on 
solid thin ice such holes are made. In disposition this 
seal is mild and gentle ; and it is a well-ascertained fact 
that the young are born in the white coat, the British 
Museum possessing a stuffed example in this slate. 
From its numerical abundance it is commercially one of 
the most valuable of the true seals. 

As regards the bearded seal, this, as already men¬ 
tioned, is a comparatively rare and solitary specieS, fond 
of reposing on floating ice in the open sea, and moving 
southwards only when compelled by the extension of the 
pack-ice. It is apparently one of the species which does 
not make a breatning-hole, as it does not frequent large 
extents of ice ; and it may generally be recognised at a 
distance by its habit of performing a somersault when 
diving into the water. In the pamphlet already referred 
to the suggestion is made that a certain number of the 
ywng of this species are infected by the migratory in¬ 
stinct of the younc Greenland seals, and wander south 
with them* In addition to the testimony of sealers, 
a specimen in the Natural History Museum conclusively 
proves that the young “square-nipper” is born in the 
dark coat. 


The ringed seal, which is common to the North 
Atlantic and Pacific, is a non-migratory species, whose 
favourite haunts are retired fjords and bays, in which it 
remains during the time they arc tightly packed with ice. 
When, however, the ice breaks up, the “ floe-rats,” as they 
are c^Ied by the sealers, retire to the ice-floes, imon 
which the young are bom in March and April. ^ This 
species always form an “atluk," or breathing-hole in the 
ice, which is in the form of an oblique passage, through 
which the surface of the ice can easily be reached from 
below. The hole appears to be made while the ice is 
forming ; but accurate accounts of the modus opemndi 
are still required. In the above-mentioned pamphlet it 
is stated that the animal works on the ice with its front 
claws, revolving rbund this pivot with its body j but it Is 
somewhat difficult to realise how such a method can be 
effectual, and, primd facie^ it would seem mote probable 
that the passage is made while the ice is sufficiently thin 
to break with the weight of the seal, and kept open by 
constant use. The breathing-hole affords an eksy method 
of capturing the seals which use it, and the great reduCf 
tion in the number of these seals is largely due this 
method of hunting. 

As it differs much in external form from, other ice- 
seals, so the crested seat has several peculiarities in 
habits. Unlike the others, it is a bad-tempered animal, 
living, except when driven to associate more closely by 
an unusual scarcity of ice, in small parties scattered over 
a wide extent of ice, always preferring the outside of the 
pack, or drift ice to theneighbouThood of land, and seldom 
frequenting either the coasts or isolated rocks. On the 
American side they are Chiefly to be met with nCar the 
eastern edge of the main ice-pack, where there are 
numerous patches oi open water, and consequently 
abundant room for Ashing. Ordinarily smell pftrties cn 
from three to Ave individuals are scattered oyer the 
broken rough ice, at distances of from thirty to fifty 
yards apart. The easy access to water thus afforded 
obviates in general the necessity of making breathings 
holes. They are,stated to resemble fttr-scals in beiqg 
polygamous; and the males certainly engage in cbmbkts 
for the possession of the females, ddring which they utter 
loud cues which may be heard for 1b wlmet 

these seals ’ travel south, bqt they do ndt mdke thC twb 
annual joatbeys characteristic pf the saddte-packs Ikt 
(ireeriland. In European seas the 
become comphthtively rare, althouglt on the^ Amerimi 
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side, where its favourite haunts are labrador and New- 
ibundiand, it is still so abundant that man^ thousands are 
at times taken by a single vessel. March is the breeding- 
time, and at this season the young are produced on the 
ice far away from land. All previous writers with which 
we are acquainted state that the young are bom in the 
white coat, which is not exchanged for the grey till the 
lapse of about twelve months. But Commander 
Robinson is positive that this is incorrect, and that the 
grey coat is assumed previous to birth. Unfortunately 
there are no specimens in the British Museum available 
for deciding this disputed point; but it is earnestly (o be 
hoped that such may be supplied before long. In the 
meantime it may be suggested that the discrepancy has 
arisen from the young of one species having been mis¬ 
taken for that of another, although it is at the same time 
difficult to see how this can have been the case with a 
seal so peculiar in appearance, and dwelling so much 
apart as does the present. 

The above are but a few of the leading features in the 
habits of the northern ice-seals, to describe which in de¬ 
tail would require a small volume. Among the points 
which require special elucidation are what becomes of 
the great bulk of the harp-seals between their visits to 
Greenland in May and September, the mode in which 
s^als make their breathing-holes, and the colour of the 
newly-born crested seal. R. L. 


MAGNETIC AND PENDULUM 
OBSERVATIONS.^ 

I T may be remembered that Lieutenant Peary, before 
starting on his sixth expedition to Greenland in 
1896, offered transport on his steamer to two parties of 
scientific men, and that the opportunity was very properly 
accepted. The parties—which were under the direction 
respectively of Prof. A. E, Burton, of the Massachusetts 
Institute of Technology, and Prof. R. S. Tarr, of 
Cornell University-consisted each of six members, and 
were entirely independent in organisation and equipment 
of the main body of the expedition. The researches of 
the Boston party consist of observations in terrestrial 
physics, including glacier phenomena, and studies of 
Eskirno life, and their reports are now coming to hand. 
The report of Mr. G, R. Putnam, of the United States 
Coast and Geodetic Sur\ey, who undertook the magnetic 
and pendulum observations, is now before us. 

Early in July Mr. Putnam left Boston with a complete 
outfit of magnetic, pendulum, and astronomical instru¬ 
ments, and arrived at Halifax, Nova Scotia, two days 
later. Here he found time to make magnetic determin¬ 
ations at the Naval Dockyard, at which station the 
declination observations cover a period of nearly three 
centuries. Reaching Sydney, Cape Breton, the starting 
point of the expedition proper, six days elapsed before 
the departure of the Noj^^ Lieutenant Peary's steamer, 
and in this time all the instruments were set up and 
used. The voyage, along the Labrador coast was only 
interrupted by a few hours' stop at Turnavik, where 
magnetic observations were thade. Passing up the 
Hudson Straits, Mt. Putnam spent two days at Ashe 
Ihlet, but; here a gale on the second night unfortunately 
interfered with the full success of his work. The Nope 
then turned eastward, and on August.i the coast of 
Gree^l^d sight^. Magnetic observations only 
were mwe at Godhavn, and Umanak was reached a day 
or two after. Here Mr. Putnam's party landed and 
settled a month, while the w/f continued her 

nbrtherfi vs^kfe. The required observations having 
the whole party indulged in exploring 

Boston Pirty on the Sixth Pwy 
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trips, but on these excursions they could not well take 
the magnetic instruments. On the return of Lieutenant 
Peary, the homeward journey began. After the magnetic 
observations at Godhavn had been repeated, the ship 
anchored at Niantilik, in Cumberlana Sound, where 
observations were again attempted, but here the value 
of the pendulum observations was lessened, because 
unfavourable weather did not allow the necessary time- 
observations. Sydney was again reached September 26^ 
and here a few observations were taken, prior to the 
instruments being shipped to Washington, where they 
were tested and found to be unafifected by their long 
journey of 5000 miles. 

The magnetic outfit, comprising a dip circle of the 
ordinary Kew pattern and a magnetometer, was lent by 
the Coast and Geodetic Survey. In the case of the 
latter instrument, the magnet consisted of a hollow 
octagonal prism of steel, held in a stirrup with a long 
arm to which the two silk fibres were attached. By this- 
arrangement the magnet remained sensibly horizontal 
at ordinary latitudes, but a copper balancing ring was 
sometimes used** at the most northerly stations. The 
fonnula used for computing the moment of inertia of 
this ring (p. 74) is incorrect, and the term -I- jr,*) 

should be replaced by although the numericaT 

correction happens to be insensible. For determining 
the azimuth by the sun, the magnet box is removed from 
the base and circle, and the latter is then used with a 
separate theodolite. 

Mr. Putnam’s results in this part of his work are both 
valuable and interesting. Further evidence has been* 
obtained of the violence of magnetic disturbances in polar 
regions, although far greater disturbances have beeis 
recorded. Thus the range in a day observed at Niantilik 
exceeded 4^ degrees, a dtange of over 3 degrees being 
noticed in twenty minutes. A comparison with the con¬ 
temporary record at Washington reveals, it is true, that 
an unusual magnetic storm visited this city, but its 
severity as measured by the range of declination was 
fifteen times less than that at the northern station. 
With the exception of Niantilik, earlier information is 
available with regard to all the stations visited by Mr. 
Putnam; and although only Halifax and Godhavn. 
possess satisfactory records extending over the last 
three-quarters of a century, the general tendency in the 
chiinge of the magnetic elements seems to be clearly 
indicated. At present it appears that at all these points- 
“ the westerly declination is diminishing, the northerly 
dip is diminishing, the horizonla! force is increasing, and 
the total force is diminishing.” 

The apparatus used for determining the relative force' 
of gravity^ comprised a set of three half-second pendu- 
lunis, one sidereal and two ibcan time chronometers, and 
a meridian telescope. The pendulums were swung in an 
air-tight case, in which the pressure was reduced to about 
6 cm. by means of an air-pump. All the chronometers- 
were provided with electrical break circuit attachments, 
and were thus capable of the instantaneous raising of a 
shutter by an electrical mechanism and the momentary 
illumination of a slit every second or two seconds. By 
this means the reflections of a flash in two mirrors, one 
attached to the fixed knife edge, and the other to the 
head of the pendulum, could be observed in a telescope. 
The:f»^od of the pendulum was then deduced from the 
observed coincidences. At the southern stations coin- 
cideom were observed with sidereal seconds, but nearer 
the pole,'with mean time seconds, on account of the 
I decrease in the period of the pendulom. Whenever the 
plan 1^)4 be carried out each pendulum was swun^ for 
a pevM of eight hours, both ip reversed and direct 
positions; and star observations were made at the 
ginning and end of the forty'^eight hours. The following 
table aummarises the principal results (p, 103) 
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Sutioa. 

Latitude 

N. 

JUmaltude ^ 

theoretical 

value. 


'Washington ... 


77 

cm. 

08o‘ios 

cm. 

980*087 

cm. 

•f 0 014 

Sydney (Cape 
Breton^ 

• 46 9 

60 13 

980-720 

980*733 

963*104 

— o'oio 

Ashe Inlet ... 

, 6a 33 

70 35 

98**109 

*f O'QOS 

Umanak 

■ 70 40 

Se 8 

983-594 

980*633 

- 0-038 

Niandlik 

■ <54 53 

66 30 

983375 

^3 371 

+ 0*004 

The theoretical value is 

that given by the 

assumed 


formutli, 


^0 “ 978’066 (I + 0*005243 sin® latitude), 


and^j is obtained by using Bouguer's formula. 

It would not be easy to over-estimate the value of these 
accurate determinations of gravity, for they help to 
very serious gap in the series of observations which liave 
been made in various parts of the world. Prof. Helmert’s 
recent report to the International Cteodetic Association 
has shown that no pendulum observations bad been ob¬ 
tained in the region visited by Mr. Putnam, and it is in 
the polar regions that data as to the variations of gravity 
are of the greatest impwrtance and, therefore, most 
urgently required. Mr. Putnam concludes his report 
with some historical notes on the development of ap¬ 
paratus and the progress of research, which are very in¬ 
teresting. It is hardly correct, however, to say that the 

law / = IT applies even to the ideal simple pendolum 

<p. no). These notes contain a good account of the 
controversy which has arisen about the appropriateness 
of the second term in Bouguer*s formula for the reduction 

of g to sea level: dg - - - v “ 4A/’ ^ density 

of matter lying above sea level, and A is the mean density 
of the earth. The value of pendulum observations as 
affording indications of surface density is insisted upon, 
and a practical application of the method is suggested. 
It is to be hopea that Mr. Putnam will sec his project 
realised, by which the relative proportions of ice artd 
rock in the great Greenland elevation may be determined 
by pendulum experiments. 


RAINFALL OF THE UNITED STATES. 

U NDER this title the Weather Bureau of the Depart¬ 
ment of Agriculture has published a bulletin con* 
taining a discussion of the observations obtained frcmi 
the longest and most trustworthy rainfall registers in the 
United Stafos, accompanied by annual, seasonal, and 
•other charts. In addition to4he usual tables of the mean 
monthly and annual precipitation, arranged according to 
geographical distribution, an important departure has 
been made by separately discussing the rainfall of the 
crop-growing season ; for, as the author remarks, however j 
valuable a knowledge of the water supply throughout the 
year may be,-information as to the amount of rainfall j 
available for agricultural purposes is possibly of greater I 
consequence. 

Another departure from the ordinary treatment of the j 
subject is the discussion of the monthly distribution by ! 
districts and types according to natural boundaries. The | 
conditions favourable for rainfall are chiefly (1) nearness j 
to the ocean, ( 2) proximity to the track of storms, and (f) 
the position of mountain ranges. The rainfall of the Nom 
Pacific coast is quoted aa an example of the combined 
effect of all three conditions, the distinguishing (^aracter* 
istic df this type being a wet season from October to 
March, and a practically rainless summer, except in 
Northern California and parts of Oregon and Washing^. 
About half of the yearly fall occurs between December 
and February. The rainfall is discussed under twelve 
such types j we are unable to refer specially to each of 
these, but the chart of mean annual precipitation shows 
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that there is a narrow belt on the north-west coast, ex¬ 
tending from Cape Flattery on the north to midway of 
the Oregon coast on the south, and some distance inland, 
where the annual amount exceeds 50 and at some points 
100 inches. Eastward and southward the annual fall 
diminishes, reaching a minimum on the lowlands and 
valleys between the Coast Range on the west and the 
Sierra Nevada and the Cascade Ranges on the east, 
where the amount in some cases does not exceed 10 
inches, but in years of plentiful rainfall as much as 20 
Inches may fall in the best-watered parts. At Terrace 
(Utah), a station on the Central Pacific Railroad, the 
mean annual fall is only 4^ inches, and in the driest year 
was as low as cr; inch. To the eastward of the Rocky 
Mountains the annual fall is from 10 to 18 inches, and 
increases slowly to 60 inches on the Florida and Gulf 
coasts, and from 40 to 50 inches in the Eastern States. 
There is, however, a gradual decline both from the 
Atlantic coast westward and from the Gulf coast north¬ 
ward. In considering the various rainfall values in this 
discussion allowance must he made for the position of 
the gauges which arc generally exposed on roofs, owing 
to the stations being mostly in towns. It is well known 
that the amount caught in the gauge decreases with alti¬ 
tude above the ground, and it is estimated that the loss 
from this cause in the values quoted by the Weather 
Bureau is from 5 to 10 per cent, of the total annual 
fall. With regard to the important subject of excessive 
rainfall, down to the year 1888 only one self-recording 
gauge was in use at the Signal Service stations ; five 
others were added in 1889, and the publication in the 
Monthly Weather Review of the maximum falls in five 
and ten minutes, and also in one hour, were begun. In 
August 1890 a cloud-burst passed over Palmetto (Nevada), 
when a gauge that was not exposed to the full intensity 
of the storm caught 8*8 inches of water in an hour, and 
in August 1891, inches were measured within an hour 
at Campo (California). The great majority of excessive 
rains are said to occur east of longitude 105® W., and 
principally in the summer months, in connection with 
afternoon thunderstorms ; they occasionally take place 
in the track of West India hurricanes, and arc more 
abundant on the Gulf and South Atlantic coasts than at 
inland places. The maximum rates of rainfall per hour, 
estimated from periods of five minutes, at the Weather 
Bureau Stations which possess self-registering gauges, 
were 9 inches at Bismarck (N. Dakota) ; 8*4 inches at 
St. Paul (Wisconsin), and 8*2 inches at New Orleans. 

This valuable memoir has been prepared by Mr. A. J. 
Henry, under the direction of Prof. Willis L. Moore, the 
Chief of the Weather Bureau. 


NOTES. 

The German Emperor, as King of Prussia, has conferred 
upon Dr. John Murray, Director of the Scottish Marine Station, 
and formerly of the Chaihnger expedition, the rare distinction 
of knighthood in the Order PmrleMlritt founded by Frederick 
the Great. This is generally allowed to be the highest honour 
which a man of science can receive, and is limited to thirty 
German and twenty-five foreign knights. Lord Kelvin, Lard 
Lister, and Sir G* G. Stokes are the only other British men of 
science now alive who have received the Or^er. Dr, Murray 
has also been elected a Foreign Member of ths;^ 

Russian Academy of Sciences* ^ ^ 

The Committee appointed by the .toeriean Society qf 
Naturalisu to inquire into the practicability and feealMBty ^ 
the exploration of the Antarctic confinent, report that an 
expenditure of from forty thousand to ^ thdlhsaod 
would suflice for an independent sUient^ 

Committee suggests that il this hmd could be by 
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public subscription, a number of scientific societies and institu¬ 
tions of general leamingi should contribute the amount required, 
each sending representatives to the expedition in proportion to 
the sums subscribed. 

■ We are glad to hear that the Zoological Society of London 
has Contributed 100/. towards the expenses of the International 
Congress of Zoology; and we hope to hear that other natural 
history societies have followed this excellent example. 

Sir Dycr Duckworth has been appointed to deliver the 
Harveian Oration before the Royal College of f*hysicians of 
London for 1898. Dr. G. V. Poore has been nominated 
!Mihoy Lecturer for 1899. 

The Council of the Institution of Civil Engineers have 
resolved that the Engineering Conference/' inaugurated in 
1897, is to be biennial, and that, accordingly, the next meeting 
will be held in London in the spring of 1899. 

A LARGE and representative Royal Commission has been 
appointed to advise as to the best means by which the products 
of British industry, agriculture, and the fine arts may be pro¬ 
cured and sent to the International Exhibition to be held at 
Paris in the year 1900. Among the Commissioners, which 
include the Prince of Wales and the Duke of York, are the 
following representatives of science and the arts. In alphabetical 
order Sir F. A. Abel, Sir George Bird wood, Major-General 
Sir Owen Tudor Burne, Sit G. H. Chubb, Major-General Sir 
John Donnelly, I-ord Kelvin, Sir James Kitson, Sir Trevor 
liawrence, Lord Lister, Sir John Lubbock, Sir Clements 
Markham, Mr. W. H. Preece, Mr. E. Windsor Richards, Earl 
Spencer, Mr. W. T. Thisclton-Dyer, Sir E. Maundc Thompson, 
and Sir W. H. White. 

M. Franchet has been elected President of the Botanical 
Society of France for the current year; MM. Zeiller, Boudier, 
Clos, and Rote Vice-Presidents. 

Prof. O. MattirOLO, of Bologna, has been appointed 
Professor of Botany and Director of the Museum and Botanical 
Garden at Florence ; Prof. F. Morini, of Messina, lakes his 
place at Bologna. 

On December 18, 1897, a hall was opened at Bologna for 
the reception of the herbaria, preparations, and sections of the 
botanist Aldrovandi. It has been erected at the cost of the 
city and province. 

The part of MaipigAta comprising fuses. 9 and 10 for the 
year 1897, edited by Prof. 0. Penzig, contains a view of the 
very handsome monument erected to the memory 0/ Malpighi 
at Crevalcore. 

The post of Government botanist to Victoria, vacant by the 
death of Baron Ferdinand v. MUller, has been conferred on 
Mr. J. G. Luchman. 

The death is announced of Dr. Waldemar v. Schroeder, 
professor of pharmacology in the University of Heidelberg, and 
author of a number of treatises on physiological chemistry. 

We learn from Sc$eme that the Bruce gold medal of the 
^^omical Sodtfty of the Paci5c has been awarded to Prof. 
SimdjMaWcomb, for his disringuished services to astronomy. 

The Ameiioan Academy of Arts and Sciences has elected 
Mf BBai KletschnikoK, of Paris, Foreign Honorary Member in 
the Seetion of Zoology and Physiology, 

T^b twenty-siarit fciiml meeting Federated Ittsdiu- 

riojh of Minihg Engineers wiU ba held at Kewcastle^upon^tVne 
oh j^ebmary and 03. 
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At the annual general meeting of the Royal Horticultural 
Society, held on Tuesday, the Council announced that they had 
appointed the Rev. George Henslow to be professor of botany 
to the Society, and that Prof. Henslow had kindly undertaken 
to give, addresses at a number of the 1898 meetings, drawing 
attention to interesting points connected with some of the 
plants^ &c., exhibited. The Council .believe that these 
^‘demonstrations'’ will be greatly appreciated by the Fellows 
of the Society. 

At the general monthly meeting of the members of the 
Royal Institution, on Monday, the special thanks of the members 
were neturned to Mrs. Tyndall for her liberal donation of 1000/., 
presented in the name of the late Prof. Tyndall, for the pro¬ 
motion of science Thanks were also returned to Sir Frederick 
Abet, Sir Andrew Noble and Prof. Dewar for donations to the 
fund for the promotion of experimental research at low tem¬ 
peratures. It was announced that the centenary of the Royal 
Institution would be celebrated next year. 

The meeting of the Manufacturers* Association of America 
at New York, on January 25-27, was the most notable gathering 
of the masters of industry ever held in America, or probably in 
the world. It was estimated that the 966 persons who attended 
the closing banquet represented industries which produce 
9,cxx)^ooo,doo dollars of manufactures annually. In the meet¬ 
ings of the Association prior to the banquet the subject of the 
metric system was presented by the committee, together with a 
resolution strongly favouring it; which resolution met with sup¬ 
port from many of the most influential members of the Associa¬ 
tion, but was opposed by the chairman of the committee on the 
grounds of the expense of making new gauges and tools in 
changing from the present standard. The final result was that 
the resolution was not carried. 

Further particulars of Prof. O. C. Marsh’s valuable gift to 
Yale University (see p. 322) are given in the Ya/e Alumni 
Weekly^ From a scientific point of view, the value of the 
collections now presented lo Yale is beyond price, each one 
containing many specimens that can never be duplicated, and 
are already of historical interest in the annals of science. 
Among the prominent features of one of these collections, that 
of extinct Vertebrates may be mentioned (i) the series of fossils 
illustrating the genealogy of the horse, as made out by Prof. 
Marsh, and accepted by Huxley, who used it as the basis of his 
New York lectures i (2) the birds with teeth, nearly two 
hundred individuals, described in Prof. Marsh’s well-known 
monograph Odontornithes ” ; (3) the gigantic Dinocerata, 
several hundreds in number, Eocene mammals described in his 
monograph on this group; {4) the Brontotherid®, huge 
Miocene mammals, some two hundred in number ; (5) Ptero- 
dactyles, or flying dragons, over six hundred in number; 
(6) t;he Mosasaurs, or Cretaceous sea-serpents, represented 
by more than fifteen hundred individuals ; (7) a large number 
of Dinosaurkn reptiles, some of gigantic size. Besides these 
are vaiious other groups bf mammals, birds, and reptiles, most 
of them including unique specimens. 

In referring to the priceless collections which have now 
become the property of Yale University, by Prof. Marsh’s 
genemrity, the Alumni Wnhly remarks that Prof. Marsh is a 
Yale g^uate of the Class of i860. He U a nephew of the 
late George Peabody, and thus he secured the donation that 
pve Ykle the present Peabody Museum, as well as a reserve 
Duildiing fund that then seemed adequate for future additions. 
After obtaining this great gift for Yale, Prof. Marsh served his 
faithfully, without salary, for thirty years, as 
prOlririor of palaeontology, refusing all offers to go elsewhere. 
Beridei bringing together with untiring ceal these vast scientific 
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coilttctions now presented to the University, Prof. Marsh has 
found time to describe many of the important specimens new to 
science, and make them known to the world in more than two 
hundred and fifty publications. 

Wb have been requested to announce that it is proposed to 
raise, by international subscription, a memorial fund to the late 
Prof. Edmund Drechsel, the well-known physiological chemist, 
whose recent death at Naples, on September 22, 1897, has been 
a great loss to science. Prof. Drechsel has left a widow and two 
young sons in very poor circumstances. It is hoped that sufficient 
money will be raised to contribute materially to the support and 
education of these boys, as well as to provide a modest memorial 
to Drechsel in the place where he is buried. Any contribution, 
to this object may lie sent direct to Prof. Kronecker, Physio- 
iogisches Institute Bern ; or to Mr. Ernest H. Starling, 8 Park- 
square, London, N.W., who will forward any subscriptions 
received to Prof. Kronecker. This appeal has been circulated 
among the members of the Physiological Society ; but Drechsel 
was even more a chemist than a phy5iok>gi&t, and many English 
chemists, as well as other scientific men, may be glad to contribute 
in some way to the memorial which is being raised on liehalf of 
his widow and children. 

With reference to the recrudescence of epidemic influenza 
the British Medicai journal says Influenza has further in¬ 
creased in London during the past week, and medical prac¬ 
titioners in all parts of the town are finding their hands very 
full. The epidemic seems to be very prevalent also in some of 
the home counties, especially in Kent and Surrey, and it pre¬ 
vails also in Devonshire and Cornwall. The epidemic now 
prevalent, in some districts at least, differs in its character from 
those from which we have suffered in previous years. It has 
long been recognised (hat the disease may present at least three 
distinct types, according to whether it attacks most severely the 
respitatory, the nervous, or the digestive systems. In the 
earlier epidemics in recent years the majority of cases belonged 
to the first type, and many deaths were caused by bronchitis 
and pneumonia. Later, the prevalent type was the nervous, 
and men were left in a condition of mental and physical de¬ 
pression which for many months greatly limited their activities,, 
and in too many cases helped to fill the asylums. The present 
epidemic Is remarkable for the very large proportion of cases 
svhich show symptoms of profound disturbance of the digestive 
system. . . 

It is surprising that in a subject like mathematics, where 
any student may easily rediscover known theorems for himself, 
so few journals exist devoted to the interchange'of notes and 
queries. We arc glad to see that L *lnterm 4 diair$ des Mathis 
meUicHm^ which exactly fulfils this object, has now entered on 
its fifth year of publication. The editors, Dr. C. A. X^jsant 
and M. l^mile Lemoine, justly take pride to themselve.s iii 
recording that the recent Mathematical Congress in Zurich 
owed its origination partly i6 correspondence in their columns. 

A NOTE by Commander C. H. Davis in TerrtsirialMagfietisvi^ 
calls attention to the serious effects of electric car disturbances 
at the magnetic observatory of the United States Naval Ob¬ 
servatory, which is situated on Georgetown Heights, in the 
suburbs of Washington. The disturbances seem to have most 
affected the vertical force, but the horizontal force and declin- i 
ation were also disturbed. Experiments conducted at the 
magnetic observatory of Toronto, which is still in a worse pre^ 
dteanfeot than this observatory, show that magnetic instruments 
must be removed to a distance of at least two mites before 
the disturbances of an elecuic railway oease to be apparent. 
Observations at Toronto have been discontinued. As Com- 
minder Davis remarks, it thus appears that the use of powerful 
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electric currents for commercial purposes has destroyed the 
usefulness of the only two magnetic obaervatories on the North 
American continent. 

Thb AenmautkalJourfsaly which now enters on its second 
year of publication, bids fair to be a current record of all ex- 
perimente on aeronautical matters as well as of devices, both 
practicable and impracticable, for navigating the air. AmonK 
the features of the current number are an account of Mr, 
Chanute’s American experiments, and a translation of a paper, 
by Captain Moedebeck, on the German aluminium balloon 
which was experimented with on November 3 of last year, but 
was wrecked through becoming unmanageable. That never 
'failing subject of controversy, the *'soaring bird,*’ is again 
brought forward, this time in a lengthy disquUitian by Mr. G, 
L. O. Davidson. Mr. P. Spencer describes Mr. Pollock^s 
balloon trip of October 12, 1897, across the Channel; and Mr, 
A. Lawrence Rotch, of the Blue Hill Observatory, contributes 
a note on “ The Highest Kite Ascent." A glance at the list of 
patents applied for, and actually granted, will show that the 
** dark ages " of science have not yet entirely disappeared, so far 
as aeronautics is concerned. 

A SMAU. pamphlet, entitled Natural Colour Photographs, ** 
has been received from the Natural Colour Photography Com¬ 
pany, Ltd., Dublin ; and though Prof. Joly’s name is not 
mentioned in it, the process described is evidently the one we 
owe to his ingenuity. This process, it will be remembered, con¬ 
sists in using two screens : one—the ** taking '* screen—lined in 
orange, yellowish-green and blue ; and the other—the “ view¬ 
ing” screen—lined in red, green and* violet. The pamphlet 
just received is taken up with directions for using these screens, 
the former of which is employed to obtain the negative, while 
the latter—when superimposed upon the positive finally ob¬ 
tained—reproduces the colours of the original object, which 
appears as a transparent photographic image in the natural 
colours. Many photographers will be glad to know where lo 
procure these screens, and how to obtain the best results with 
them. 

At the meeting of the Academy of Sciences at Vienha, on 
January 20, Dr. J. Hann communicated a treatise on the theory 
of the daily oscillation of the barometer. The chief object of 
the discussion is the investigation of that portion of the regular 
oscillation of the barometric pressure which occurs once in an 
entire day. This period is most subject to disturbances of 
locality and time because all meteorological phenomena have a 
whole-day period. With the view of eliminating all disturbing 
Influences as much as possible, the author deals with the hourly 
observations made at sea, and on islands far from continents. 
Near the equator the extremes of the whole-day period occur 
near 5h. 30m. a.m. (the maximum) and 5h. 30m. p.m. (the 
minimum), which are not very diflerent from the average con¬ 
ditions on land, the epochs being retarded with increase of 
latitude. The amplitude of the whole-day oscillation at the 
equator is neatly a third of that of the double daily variatkni. 
The amplitudes of the daily wave have two principal maxima 
at the time of the equinoxes, and a principal minimum in June 
and July, at the lime of aphelion ) while in Dacember and 
January, at the time of perihelion, the amplitude is muehy 
greater. The author also investigates, fot a numlMr of 
the modifications to which the norma! whOle-day m 

barometic pressure is . subject, owing to the daily periodlp 
transfer of massn of air from land to sea« and the revetse^^ 
well as at mountain stations, 

, The Hong Kong Obsemtory seems to have been dd^hifly 
fbuoded fat the pnrpdse of issuing storm wamings anti 
Ing commerce against the destructive typhoons 
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tiiose purtft. Looked at from that point of view the Observ- 
atofy seems to have fulfilled its original object. The Report for 
18961 just received, gives a full account of the work carried on, 
and particularly analyses the relative success that has attended 
the weather and storm pretUctions issued. Adopting the 
general method of taking the sum of total and partial successes 
as a measure of success, and iimilarly with the failures, we 
learn that 97 per cent, of the weather forecasts have been 
justified. With regard to the success in predicting the approach 
of a typhoon, the percentage is nearly as good, if we leave out 
of account a peculiar storm, prevalent in the winter, called a 
** Norther," and of which it is impossible to publish any forecast 
till infornration is available from the interior of China and the 
northern ports. For instance, there appears to be no tele* 
graphic communication between the Observatory and either 
Hankow or Cheefoo, so that all information from a particular 
direction is wanting, which, if it could be obtained, would add 
raateriaily to the safety of the shipping and commerce. But 
notwithstanding these disadvantageous circumstances, the per' 
centage of success is 75 for all gates, and leaving out those for 
whose successful prediction northern information is necessary, 
the percentage is as high as 8 Among the original inquiries 
prosecuted at the Observatory is one on anemometer records at 
various altitudes. Two Robinson anemometers of identical 
construction are mounted at rjo feet and 1834 feet above mean 
sea-level. The lower is at the Observatory on the Chinese 
mainland, the higher on the island of Hong Kong. The result 
is to show the ratio between the force of the wind at the two 
stations for each hour of the day throughout the year. In the 
summer, when the wind is generally southerly, the proportionate 
velocity is greater than in winter, when the wind Is easterly. 
Similarly at midnight^ and the morning hours, the difference of 
velocity is greater than at noqn, and the hours immediately 
«Rer. 

The Pharmaceutical Jeumal is doing its best to encourage 
thteof the metric system by pharmacists in their daily 
business. Recent legislation has made the use oif the system 
legal in British commerce, but, as our oontempomry points 
oati the mischief of a permissive system is that what 
is permitted is often, as a matter of convenience, ignored; 
and ' there is little doubt that the mere permission to 
u^e metric weights and measures in trade will prove 
futile in encouraging the general adoption of the system. The 
suggestion is offered, therefore, that pharmacists should neglect 
no opportunity of familiarising themselves, and those with whom 
they come in contact in the course of their business, with the 
more rational weights and measures that are now legal, the 
more especially as they appear destine4» sooner or later, to sup- 
pbrat the older weights and measures entirely. With the view 
of ^Couraglng and assisting the reform indicated, it is proposed 
in future to give all quantities in the pages of the Phetrma- 
e^tical Jaurndt in accordance with the metric system, and the 
change will be effected in its entirety at as earlier a period 
as may prove conveident. After ^e new Pharmacopccia is 
published, there will he no eacusc for ^ritish pharmacists to 
plead unfamiUarity with the metric system, 

Akoko the more valuable incidental results of the Canadian 
maatlng of the British Association must be reckoned the 
in oar knowledge of the surface life of the North 
Aflanilc, made by members of the Association during their out- 
WsaA atid hoineward voyages.. We have referred in earlier 
smmbers to the tfoliectlons of plankton made by Prof, fioedman 
alhng'the dansdiaii transatlantic route, and by Mr. Oatsung 
al^ the Camuiissi and Aii^ raatesb Prof; Herman’s 
of hit wo^ is the first to appear, and has bfeen putitished 
In the of ^ Uverpool Biological 
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Society (vol. xii.), under the joint authorship of Prof, Uerdman, 
Mr. J, C. Thompson, and Mr. Andrew Scott. The memoir 
reveals a remarkably wide distribution for the majority of the 
forms enumerated. Four new species of Copepoda are described, 
three of them from the St. Lawrence and one from Puget Sound 
on the Pacific Coast. The discovery of these forms by English 
visitors should encourage Canadian naturalists to lake up this 
promising field of research for themselves. 

IN' order to obtain positive data as Co the results of the serum 
treatment of diphtheria in Russia, the two St. Petersburg 
societies, of Children’s Physicians and of Russian Physicians, 
nominated a special committee which studied alt that had 
hitherto been printed in Russia on the subject, and entered into 
correspondence with the doctors who had used serum in their 
practice. An elaborate report of the committee was read, on 
December 24 last, by Dr, Rauchfuss before a- meeting of the 
Society of Russian Physicians. In 44,631 registered diphtheria 
Cases in which serum was used, the mortality was only 14*6 per 
cent., while in 6507 cases where no serum was used, the mortality 
was more than double, i.e. 34 per cent. By a careful analysis 
of data taken from 51 provinces of Russia, Dr. Rauchfuss shows 
that in each province separately the serum treatment had the 
effect of at once notably reducing the mortality, even in the 
midst of severe epidemics. lie does not deny that medical 
help is now applied for in a number of lighter cases, in which 
no doctor would have been called for a few years ago ; but the 
marked difference between the mortality in the cases which were 
treated with serum and those which were not, cannot be ex¬ 
plained in this way, while the confidence of the population, 
including the peasants, in the new treatment is also a testimony 
in favour of it. Eleven laboratories situated in different parts 
of Russia are nQ\$r preparing diphtheria strum, 

IT is now recognised that properly-organised and equipped 
museums are valuable factors in education, and render good ser¬ 
vice in directing and stimulating scientific work. Unfortunately, 
owing to general lack of means, and a staff the members of 
whfohiuive not received sufficient training, provincial museums 
are often of no service to education or to science. In Natural 
(December 1897), Mr. Herbert Bolton refers to these 
musrntnu, and points out that hardly any two can be said to work 
upon a 6nmmon plan, whilst most develop and exist rather as 
the ffpprt of circumstances than as the outcome of definite pur¬ 
pose and design. What. is badly wanted is the creation of an 
annual museums’ grant by (rovernment in aid of provincial 
museums of University Colleges, and of large cities possessing 
good collections and a trained staff, the sum allotted to each 
being determined by considerations similar to those which guide 
the application of the present University Colleges’ grant. Upon 
the strength of such a grant the Government could charge each 
museum with a definite scope of work and the attainment and 
retentfon of a certain standard of excellence. It is also sug¬ 
gested that other museums might be subsidised through the 
agency of Council Councils, upon certificates of efficiency and 
progress received annually from an accredited visitor, who might 
be an official of the Government or of one of the first-class 
Mr. Bolton’s scheme of classification of museums, 
s^d 6f ^he work those institutions might do, should assist in 
direc^hg atten^n to an imporiant subject. 

iiK. J. B(ENlkER {Bulletins de ia Sociiti ^Anthrofologie de 
1897, fascicules sand 4), in a paper of considerable length, 
ipentions the characteristics of the inhabitants of the 
tarlpd# iBstricts of Europe. If three variants (cephalic index, 
measuilument of stature, and colour* of skin and hair) be each 
claM^$4^ under three heading twenty-seven combinations may 
resuk : ;a8 a matter of foct only sjx occur in con^derable 
numbed while four mote in' lesser numbers. The conclu^^n 
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that only six primary races (excluding Turks, &c*) inhabit 
Europe, with four secondary, the latter in smaller numbers and 
probably due to mixtures of the primary. These races he 
characterises and names: 


(1) Blond, dolichocephalic, very tall... 

(2) Blond, sub>doli<mocephalic, short 

(3) Brown, very dolichocephalic, very 

short .. 

(4) Brown, very brachycephatic, short 

(5) Brown, sub*doUchocephali£, tall.. 

(6) Brown, brachycephalic, tall 

The four secondary races: 

(a) Blond, mesocephalic, tall 

(S) Blond, mesocephalic, very short... 

(7) Medium, sub-dolichocephalic, tall 

(#) Auburn, sub-brachycephalic, me¬ 
dium . 


North-western race. 
Eastern race. 

Ibero insular. 

Western race. 

Atlanto-Mediterranean, 
Adriatic. 


Eastern Prussia* 
Sweden. 

Ireland, Belgium. 
Holland to Bavaria. 


The first number of a new volume of The Naturalist^ that 
old-established and admirable little monthly journal of natural 
history for the north of England, marks the disappearance of 
its former slate-grey wrapper and the substitution of a pink one, 
together with sundry improvements in type and setting, and the 
introduction of paper Vietter adapted for illustrations. Alto¬ 
gether the editors are to be congratulated on the changes they 
have brought about. 

We have received from Messrs. Carl Zeiss, of Jena, a cata¬ 
logue of microscopes and one of photographic objectives. The 
former does not describe any new kind of instrument, but in 
the latter an interesting feature is the new “ Planar ’* lens. It 
is claimed that, with this, objective enlargements con be obtained 
ol microscopic sections up to 100 diameters, so that it should 
prove extremely useful to botanists and others whose prepara¬ 
tions demand the use of a lens having a large field and great 
covering power. 

The additions lo the Zoological Society’s Gardens during the 
past week include a Dingo {Canis d ) from Australia, 
presented by Mr. D. R. McDowall; a Long-legged Buzzard 
\BuU0ferox\ a Kestrel ( Tinnunculus alaudarius\ captured in 
the Red Sea, presented by Mr* J. Kilpatrick ; a GoHen- 
naped Amazon iXChrysotis auripaliiata) from Central America, 
presented by Mr. Gambier Bolton; two Red Ground Dovea 
{Giohygon mantaua) from South America, presented by Lady 
Blake; a Dinker Bok {Cepkalophus from West Africa, 

presented by Mr, L. H. Nott; a Salvadore's Cassowary (Caj»- 
arius sahHsdori) fr^m I^ew Guinea, a Salvin’s Amazon {Chfysotis 
salvini)^ a Blue and Yellow Macaw {Ara ararauma), a Red 
and Yellow Macaw {Ara chloroptera) from South America, de.» 
posited; two Black Larks {Mtianacorypha peltonitnHt) from 
Siberia, purchaaed; two Axis Deer {Cervus axis^ 9 9 ),% 
Pink-headed Duck {Rh^dmmsa caryopkyliatea^ an Indian 
Cxo^i {Carvus $plmden 5 \ four Spotted Turtle Doves {Turtur 
suratmsis), two Brown-headed Gulls {Larm brunneitephalus) 
from India, received in exchange. 


OUR ASTRONOMICAL COLUMN 

P^NETARY Relations.—I n CompUs rentbis, of January 17, 
M. Emile Anceaux gives a note on the four gr^t planets, ana 
some new deductions relating to them, The four great planets—• 
Jupiter, Saturn, Uranus, and Neptune—possess Iwtween them 
more than 99/JOOof the known planetary mass; whilst Jupiicr 
and Saturn alone have a total mass greater than 9/10 of this. 
It seems natural, then, to consider the system of these four 
planets as a world apart and independent of the other planets 
relatively small, and separated by a band of telescopic planets 
smaller still. The author considered, therefore, whether, by 
reason of their importance, the masses of the four great planets 
would not have some influence upon their distribution with 
respect to thkir disUhees from the sum Some of the most 
interesting deductions are as follows j— 
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The masses bf Jupiter and Saturn are inversely proportional 
to the squares of the major axes of their ortats. 

The mass of Jupiter is to the sum of the masses of Uranus 
and Neptune as the inverse square of the m^or axis of Jupiter’s 
orbit is to the sum of the inverse squares of the m^Jor axes of 
Uranus and Neptune. 

The mass of Jupiter is to the sum of the masses of the four 
planets as the inverse square of Jupiter’s major axis is to the 
sum of the inverse squares of the major axis of the four planets. 

The mean moments of inertia of Jupiter and Saturn referred 
to the sun are equal to each other. 

The mean acceleration of the solar attraction on Jupiter is to 
the sum of the mean accelerations produced upon 17 (anus and 
Neptune as the mass of Jupiter is to the sum of the masses,of 
Uranus and Neptune. 

The reason of this harmony may be in the conditions of 
stability of the system, or in the circumstances which prevailed 
at the formation of the planets. If this last cause be possible, 
the study of these relations would not fail to throw some light 
upon the cosmogony of the solar system. 

U Pegasi and Short- rKRioD Variables.— The telescopic 
variable known as U Pegasi, which was discovered by Chandler 
in 1894, has for a long time been thought to have thi shortest 
mriod of all variable stars, but observatmns made at the Harvard 
College Observatory go to prove that this is not the case. 

Prof. Pickering, in Circular No, 23, from the above Observ- 
atory, gives the results of the observations made by Mr. O. C. 
Wendell with the polarising photometer, and states that the dis¬ 
crepancies between various observers, as to the period of the 
star, made it desirable to determine the true form of the light 
curve photometrically. 

Mr. Wendell began his observations on December aS of last 
year, using, as comparison, the star -f I5'''49i6, mag. 8'90, 
which is only 15' distant. From 2784 settings of the photo¬ 
meter he constructed a light curve, from which it soon became 
evident that alternate rather than successive minima were alike; 
the magnitudes at principal and secondary minima being 9*90 
and 975 tespeciiveiy. The light curve thus drawn, closely re¬ 
sembles in form that of $ Lyrte, having nearly equal mauma, 
with magnitudes^of about 9*30, and a period of 8n, 59m. 4ts«t 
the secondary minimum occurring neany midway b^ween the 
two primaries. 

This period, it will be seen, is considerably different from 
^t of 5h. 32m. 15s,, as given by Mr. Chandler; but Prof. 
Picketing points out that, taking either value, the phases recur 
at nearly the same times every three days. If we neglect the 
different between the pimary and secondary minima, reduce 
the Mf-period to fractions of a day, and multiply it by 16, 
wc obum the product 2 -99824d., or very nearly three days. If 
we multiply the period 5b. 32m. 25a. by 13, we obtain 2'99948d., 
or very nearly the same quantity. Accepting this new result, it 
appears that U Pegasi is no longer the variable star having the 
shortest period known. This position atmears to be lutld by the 
variable • Cenuuri 19, discovered by ftof. Bailey, who finds 
Its penod to be yh. rim. Although U Pegasi can no longer be 
regarded as an example of that peculiar class of short-period 
variables, having a single maximum in which decrease is 
more rapid the increase, this class is still repmmted not 
I only by S. AntUse, but by « Centauri a4i which Prof. Bailey 
to deereue twice m rapidly at it faiereatet, while 
I m Centenn 4; mcTeatm at teait five timet at fctt at it dlndnithet. 


vv a , I# Aneepnemens oi uus comei is 
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Pl«)Btoeenc origin, while that from Engiti, described by Schmer^ 
ling in 1^33, is evidently much more recent* The origin of the 
wen^kitown Neanderthal calvaria has always been doubtful, but 
its extraordinary heavy brows and low forehead gave it an 
interest at the time of its discovery, which is not lessened now 
that very similar skulls have been found under better authenti¬ 
cated conditions. 

k The Moulin Quignon jaw, which created so much discussion 
r a few years after its its discovery in 1863, has long since 
;cn put aside as lacking authenticity. But the iaw found by M. 
uppnt in the Naulette cave is accepted as that of a human 
neing that lived with the mammoth. The human bones from 
the caves of Aurinac, Cromagnon, Frontal, Mentone, and 
some others were shown by Prof. Boyd Dawkins to be of neo¬ 
lithic age. The skeleton found at a depth of thirty-two feet at 
Tilbury Docks in 1883 was thought by Sir R. Owen to be of 
palaeolithic age, but Mr. T. V. Holmes has shown that those 
gravels are of comparatively modern origin, and could not be 
older than neolithic. 

A fresh impetus was given to the study of palieotilhic man by 
the memoir of MM. Frnipont and Lohesl, who in 1887 gave 
ah account of two remarkable skeletons found at Spy, in the 
province of Namur, Belgium. These skeletons are accepted as of 
the same age as the extinct mammals, with the bones of which 
they were found associated. The skulls are of a low type, and 
one of them especially makes a very close approach to that from 
the Neanderthal, not only in the general form, but also in the 
great development of the brow ridges and the lowness of the 
forehead. 

A single tooth from PontNewydd cave, St. Asaph ; a piece of 
a skull Irom the brick-carlh of Bury St. Edmunds, and parts of a 
skeleton from the high terrace-gravel of Galley Hill, Northfleet, 
are believed to be the only well-authenticated instances of 
palaeolithic human remains yet found in Britain ; and it is only 
the skeleton last named that is sufficiently well-preserved to give 
any idea of the form of the skull or limb-bones. The Galley 
Hill akulV is very long and narrow, the brow ridges are strongly 
developed and the forehead is low, but not so depressed as in the 
Neanderthal calvaria. Although it may not be correct to include 
the Java Pithecanthropus in the genus Homo, yet as it holds an 
intermediate position between the lowest type of human skull, 
—the Neanderthal^and that of certain apes, it cannot he 
neglected when considering the early progenitors of man and 
iU position in the geolopcal series at the beginning of the Pleis¬ 
tocene, if not in the I'hocene, is precisely the place where such 
an ancestor would be expected to appear. 

Although the greater number of the human remains supposed 
to be of palaeolithic age are now known to be of more recent 
origin or are not well substantiated, yet there are a few which 
may be accepted as in all probability representatives of the men 
who made the palaeolithic implements. In the latter category 
may be placed the skeletons from Spy and that from Galley 
Hill, Ob well as the jaw from Naulette and the piece of skull 
from Bury St. Edmunds. The Eguisheim skull and a few other 
remains found on the continent of Europe should perhaps be 
included with these. The famous calvana from Neanderthal 
and Canstadt are among the remains of uncertain origin, 
but, on account of their resemblance to the Spy skulls, are sup¬ 
posed to be of the same age, and to belong to the same race. 

If we accept the Spy, and other skeletons, as the remains of 
the men who made the palaeolithic implements* what do they 
tell us of the mental and physical condition of ^ose early pro¬ 
genitors of mankind ? Asa gauge of intellectual capacity, we 
have to confess that their skulls tell us iar less than do the relics 
of their handiwork. 

Prof. HdxlCy's dictum regoHing the Spy men was that “ the 
^■^afomical characters of their skeletons bear out conclusions 
are noj flattering to the appearance of theownera” They 
werh"short and powerful, but must liave walked with a bend at 
the kh^. Their skulls were depressed, with strong brow 
ridges and lower jaws of bruul depth. The Neanderthal 
skujl hds hcen said by the Same authority to be the most ape¬ 
like of human crania yet discovered. At the same time it is 
l^bese pakepikhk; men were not less in- 
lhaa some of the savAgCpraces living at the present di^, 
for brain capacity seems to have been as great as that of 
Hottentou snd Polynosiani 9 and with an equal volwne 
of ^ may presume there was an equal intellectual power. 
Mofiieiri no mean Intellectuat capacity are known to 

have iKNiamd dcuUs of the Neanderthal type, 
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It may be doubted whether wc are right in regarding the 
Neanderthal type of skull as typical of the pala.'olithic race, for 
other skulls referable to this period are less marked in character, 
and appear to indicate a greater lange of form within the rape 
than has usually been supposed. At present wc have too few 
examples to allow of any deflnite deductions being made ; but 
what wc do know, mints to the palaeolithic raoe having had long 
skulls (dolichocepnalic), in which particular they approach the 
neolithic race ; but differ from them in the greater development 
of their brow ridges, in their lower and more receding foreheads, 
and in their shorter stature. 

That palaeolithic man possessed considerable mechanical skill, 
is shown by the well-fashioned flint implements that have been 
found ; and the striking outlines of animals and men incised by 
him on pieces of ivory and lx>ne, as well as the clever carvings 
in similar material, is evidence of no little artistic ability. And 
further, if we bear in, mind how little of his work has been pre¬ 
served to us, and how much that was perishable must have en¬ 
tirely disappeared, we shall be inclined to credit our palteolithic 
ancestors with a somewhat higher social status than we have 
usually supposed them to have enjoyed. 


ALCOHOL IN RELATION TO MICROBIAL 
DISEASES, 

effect of alcohol on the artificial production of immunity 
^ to animals in regard to rabies, tetanus, and anthrax has 
been recently studied by Dr. Del^arde. It has been frequently 
observed that persons addicted to alcohol suffer, as a rule, fat 
more severely from the effects of microbial infections than normal 
individuals, and not long ago, in 1896, Abbot, of Philadelphia, 
showed that [xithogenic l^cteria, incapable of killing healthy 
animals, were able to produce fatal results in animals intoxicated 
witli alcohol. This was found to be the case with the fi. coU 
tommuHiSt the staphyiococi us, and the streptocotcus. Delcardc 
has turned his attention to the effect produced by alcohol on the 
artificial prevention of disease in animals ; and, considering the 
great importance of the subject, it is to be, regretted that his 
conclusions are drawn from so few experiments. It appears that 
a rabbit vaccinated against rabies, and then given considerable 
quantities of alcohol (introduced into the oesophagus by means 
of a tube) for several weeks, and subsequently inoculated with 
fresh rabid virus, did not succumb to rabies, whilst another 
rabbit treated similarly, only omitting the doses of alcohol, died 
of rabies. In this case the alcohol had apparently preserved 
the animal’s immunity to rabies. On the other hand, a rabbit 
dosed with alcohol during the course of the anti-rabic inocula¬ 
tion, obtained absolutely no immunity from rabies : whilst a 
rabbit, first of all intoxicated and then vaccinated, acquired 
immunity to rabies as long as the supply of alcohol was stopped 
as soon as the vaccinations were commenced. In the case of 
tetanus, however, if the anti-tetanic inoculations were .succeeded 
by the administration of alcohol, the animal lost all it.s artificially 
acquired immunity to the disease, and invariably succumbed to 
tetanus infection ; again, if treated with alcohol during the 
vaccinations, it only acquired immunity to tetanus with difficulty, 
and if. first of nil intoxicated and then vaccinated, the animal 
obtained immunity as long as the supply of alcohol ceased when 
the vaednations began. As regards anthrax, it is almost im¬ 
possible, it appears, to protect animals from this disease if they 
are treated with alcohol during the vaccination period. On the 
other hand, animals first intoxicated and then vaccinated can 
acquire immunity providing, as in the other cases mentioned 
alx>ve, the alcohol is stopped as soon as the vernations are 
coipmomml, but they suffer considerably more during the process 
thaii animals which have received no alcohol. The experimental 
results oj^ned with rabies bear out the observations which 
have bean made with regard to intemperate persons and the anti- 
rabic trekfrnent in various Pasteur Institutes, and a very striking 
instaattoif the ineffectuality of the traatment in such a case was 
recorded only this year. An habitual.drunkard was bitten by a 
mad ddgi p» was also a child by the same dw ; both underwent 
prectsety the same anti-rabic treatmeat The man during the 
whole tIAM continued to drink to excess, and subsequently died 
of rabies, whilst the child remained perfectly well. In the case 
of the admittistmtion of antitoidns it would appear, therefore, 
highly deslmlffe that at least during the vaccinations alcohol 
should be prohibited. 
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STRIDULATION IN SOME AFRICAN 
SPIDERS} 

H E spiders 'which fomn the subject-matter of this paper* are 
prombly best known by the comprehensive title “ Mygale.” 
They are also sometimes called crab-spidcrs, presumably from 
the great size to which most of the spreies attain ; sometimes 
bird-eating spiders, from their alleged propensity for capturing 
and devouring smalt birds* a propensity which suggested to 
Lamarck the generic term Avicularia^ still in use for one of the 
South American genera. But during the last fifty years our 
knowledge of this group has increased by leaps and bounds ; the 
genus has expanded into a family, represented by numbers of 
encra which are rapidly becoming more and more accurately 
efined and classified. 

Apart from their large size and usually heavy build, these 
spiders, referred to a family variously termerl 
Theraphosida and Avintlariidity may be recognised from the 
vast majority of other spiders by possessing two pairs of lung- 
sacs* and by the circumstance that the mandibles or jaws project 
horizontally forwards ; while the fang closes almost longitudinally 
backwards. 

So far as habits are concerned, it may be added that none of 
the species spread nel.s for the capture of prey. Most of them 
live on the ground beneath stones, or in deep burrows which they 
excavate in the soil* and line with a layer of tough silk to preN'Cnt 
the infall of loose particles of earth or sand. At nightfall the 
spiders may be seen watching at the entrance of their burrow's 
for passing insects, and during the breeding season the females 
are to be found at its further extremity mounting guard over 
their egg-cocoon. Other species again live in trees, and spin a 
silken domicile either between forked branche.s or in the hollow 
trunk, or in large leaves rolled up for the purpose. There is no 
doubt that their food consists alniost wholly of insects of 
various kinds. Neverthele.ss cases are on record of the de¬ 
struction of small reptiles, mammals, and birds by these 
monstrous spiders. 

The discovery of stridulatory organs in the members of this 
family dates back to the year 1876, when Prof. Wood-Mason 
came across one in an Assamese species now known as Musa^etes 
stridiilans. Since that year organ.s like that which he described 
have been found, not merely in the solitary species as he and 
most of his successors appear to have thought would be the 
ca.se, but in a great number of genera ranging from India to 
Queensland. 

In some of the African Theraphosida Mr. Pocock has had the 
gCM^d fortune to discover two stridulating organs, which are not 
only quite different from each other, but also quite different from 
those possessed by the genera inhabiting Tropical Asia. One of 
these organs occurs in the genus Harpactira^ the common 
“Mygale^’of Cape Colony. It occupies the same position as 
the analogous organs existing in the Oriental species, being 
situated betviwen the mandible and the maxilla. The other, on 
the contrary, found in Phoneytisa and its allies, is placed Ijetween 
the maxilla and the basal segment of the first leg. 

What is to be said respecting the function of these organs, 
and what evidence, it may be asked, can be adduced in support 
of the view that they subserve atridulation ? To this question 
the answer must be that so far as the African species are con¬ 
cerned there is no direct evidence based upon observation of the 
living animal to^how what pari they play in the .spider’s economy. 
But that their true and probably sole function is the emission of 
sound, is so strongly supported as to reach practical certainty 
from what i.s known of the function of the analogous organ 
delected by Wood-Mason in ihe Assamese genua 

Observations have shown that the function of the instrument 
in spiders of this genus is to emit sound, so it may be concluded 
that organs constructed upon the same principle, and occupying 
the same or similar positions, will in all probability be found to 
perform the same office ; and no further basis need be sought for 
the belief that the African spiders, Harpaetira and Phomyusa* 
and their allies, can stridulate as well as their Ormtal 
relations. 

What now is the use to the spider of the sounds thah these 
organs give forth ? It has been suggested that, like the call of 
the cicada and the chirrup of the cricket* they have a Sexual 
significance, and serve to inform one sex of the whereabouts of 
tlw other. This belief, however, has no foundation in fact $ for* 

t Abridged fVom in article by Mr. R. 1 . Pocock in the Zoohgi$i% 
January 1^. 
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in the first place* there is not a particle of evidence that these 
spiders possess an auditory sense; and, in the second .plaoS* 
these stridulatory organs are equally well developed in the males 
and females, and are not, like the sexual stridulating oegaus 
known in other groups, confined to the mule, or at all events 
better developed in that sex than in the female Motreover* 
they appear in the young at an early age, and beco me fiinctionally 
perfected long before the attainment of sexual maturity. So the 
supposition that they act as a sexual signal may be r^rded as 
unsupported by evidence. 

As a mailer of faci, the true key to their function is supplied 
by the behaviour of the living spiders, From observations fay 
Mr. Peal and Mr. K. W, Pickard-Cambridge, it appears that the 
spiders emit the sound when on their defence and acting under 
the stimulus of fear or anger, in exactly the same way as the 
rattlesnake makes use of its rattle. Mr. Pocock points out that 
the only e.xplanation that has been suggested touching the function 
of the snake's rattle is that it serves as an advertisement of the 
wherea1>outs of the poisonous reptile, so that it may be avoided 
by enemies which might otherwise inadvertently injure it. 
Similarly p<jisonous ancf noxious insects are decked with wfarn- 
ing colours, so that they may l>e readily recognised and not slain 
in mistake for harmless or edible species. If this be the true ex- 
plan.ation of the so-called warning coloration of the insects in 
question, and of the whirring noise made by the rattlesnake, 
there seems to be no reason to doubt that the same significance 
is to be attached to the stridulation emitted by the peculiar 
organs recently discovered in the great African spiders. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Oxford.-— The Profesw^r of Mineralogy has been granted the 
sum of 50/. a year for five years, from January I, to assist 
in the purchase of specimens and apparatus for his department. 

Sir Archibald Gcikie, F.R.S., will deliver the Romanes 
Lecture at the Sheldonian Theatre on Wednesday, June 1 . 
His subject will be “Types of Scenery, and their Influence 
on I-iterature.” 

The Junior Scientific Club held its first meeting for this term 
on Wednesday, February 2. Mr. A. W, Brown exhibited 
and described some life specimens of Aphrodite and two 
specimens of the unsegmented Cestode, Amphilina. Mr. G* 
W, S. Farmer read a paper on ** Training.*’ Mr, Al E. 
Boycott (Oriel) is President this term. 

Camijridgk.—T he Special Board for Biology have re-elected 
Dr. Arthur Willey to the Balfour Studentship for one year. 
The same Board have nominated Mr. K. R. Menon to occupy 
the University’s table at the Naples Zoological Station. 

Mr. W. W. Skeat, District Magistrate of Larut, Perak, has 
ofiered to the Ethnological Museum a collection of exceptional 
interest and scope, illustrative of the fast-disappearing indi^nous 
crafts of Selangor and its neighbourhood. 

Dr. O. Elliot Smith, advanced student of St. John's College» 
has been approved for the Certificate of Research. HU original 
dissertations relate to the origin of the Corpus Callosum and to 
cerebral anatomy. 

Mr. H. £. Durham, M.A.* M.B.* has been appointed one of 
the representatives of the University at the Madrid Congress of 
Hygiene, to be held in April next. 

Sir E. Frankland has been appointed an Elector to the chair 
of Chemistry, Sir W. Turner an Elector to the chair of Anatomy* 
Prof. D. Oliver to the chair of Botany, Sir A. Geikie to the 
WWlwardian Professorship* Dr. Hugo MUllerto the lacksoaian 
Professorship, Mr. L. Fletcher to the choir of Mineralogy, Lord 
Walsingham to the chair of Zoology* Lord Kelvin to the 
Cavendish Professorship, Sir W. hT White to the ch*-W 
Mechanism* Prof. Schafer to the chair of Physiology, Lord LUter 
to the chair of Surgery, and Dr. J. F. Payne to the chair of 
Pathology. 

In the last paragraph of the Speech from the Throne* rend at 
the opening m the new Session of Parliament* on TuMay. it 
was announced that meafiutes for Che constitutUm of a teachtog 
University for London, and for dealing in pan wl^ ^ 
of aecondary education* would be brought forward 
time at your dUpolal should permit you to proceed 
As several other measures are in the sam« ease* the ontldCk is not 
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very hopeful for either of the educationel measures referred to» 
and unless the Government seriously pushes them forward 
another Session will pas^ without the muchmeeded legislation* 
The measures are urgently pressing for consideration, and they 
ought not to be permitted ai^in to lapse, as they have done before. 

Tuk Lanctt announces that the Senate of Glasgow University 
have appointed Prof. Michael Foster to be Gifford Lecturer in 
the GSasgow University for the sessions 1898-99and i8^‘-i9(». 
in succession to Prof. Bruce, whose term of office expires with 
the current session. 

TMtc students of Finsbury Technical College will hold their 
annual conversaslone at the College on February 18. Prof. S. 
P. Thompson has promised to lecture on ** Wireless Telegraphy.” 
Mr. Ives will give an exhibition of colour photography, and 
glow-lamp making will be demonstrated by Mr. Rotortson. 

An illustrated article on technical education in the United 
States, together with some other statistics relating to the 
occupations of students who have passed through certain 
representative American institutions, appears in the January 
Reiord oj Technical and Setondaty Education. Among other 
articles we notice one on technical instruction given to hsnermen 
in Aberdeenshire and Essex. 

Tkb following item of information from the tenth annual 
report (1897) of the ClerkenweU Public Library, London, is 
worth recording:—“Scientific works are very largely circu¬ 
lated. Biology, including evolution and methods pf scientific 
research, is a very popular subject, the sixty-ei^ht works which 
the library contains on this topic having been issued over 2800 
times within recent years. In this subject two copies of 
Darwin's ' Descent of Man' have been issued nearly 200 
limes, a record which is exceeded only by the most popular 
novels.” 

Dr. W. B. Brniiam, M.A. , New College, Oxford, has been 
elected to the chair of Biology in the University of Otago, and 
will leave England at the end of March. Dr. i^nhaiii has for 
the past seven years held the post of “ AMrichian Demonstrator 
in Comparative Anatomy” at Oxford, and as such has acted as 
assistant to Prof. Lankestcr, to whom he was previously assistant 
in University Colley, London. For ten years Dr. Benham 
has been I.^ciurer in Animal Biolo^ at Bedford College for 
Women, London ; and was appointed Examiner in Zoology in 
the University of London last year. Ilis original researches 
are embodied in some thirty papers: these are mainly concerned 
with the anatomy and classification of the OligochuMe Anne¬ 
lids t he has aUo contributed the article “Polychaila” to the 
Cambridge Natural [History, and published an account of the 
Brain of the Chimpanzee “Sally,” the Blood of h/a^e/ina, 
the Anatomy of TAaronn, &c. 

At the annual congress of the South-eastern Union of 
Scientific Societies, held at Tunbridge Wells last May, Mr. S. 
Atwood, of New Brompton Natural History Society, drew at¬ 
tention to the difficulty of securing rooms for meetings in some 
of the smaller towns, even where suitable rooms belonging to 
Technical Institutes existed, which the Societies would be 
willing to hire. On the proposition of Mr, Pankhurst, of 
Br^hton, the following resoluUon was passed unanimously :— 
“ That it be an instruction to the Council of this Union to 
consider the question of how far buildings erected under or 
used for the pirposes of the Technical Institution Acts may 
be made available for the use of local scientific societies.^* 
Since then the Council have had the matter under consideration, 
and have communicated with Colonel Holland, of the Kent 
County Council, who has replied to the effect that the Technical 
Education Committee have no control over Technical Institutes, 
and the focal authority mpst be applied to for the permission 
deured. Colonel Holland adds: *^If that authority wishes to 
lietp, it can do so without any permission from the Technical 
Education Committee.” It appears, therefore, that no legal 
obstacle exists to the use of rooms beloo^ng to or used for me 
purposes of technical instruction when such rooms are not needed 
lor their special objects. 

In a Mpet on the teaching of science in, secondary schools, 
rcadon janhary 12, in Birmingham, before the Friends Guild of 
Teac^rs, Dr. Sevan Lean deprecated children beginning sys- 
work in vmence 01 entering the laboratory before the 
of thkteeA or fouiteeh, and urged that before boys (and girls) 
were albs^ to foam tihmistry or physios they sWld possess 
St teait jk sound knowfodge ot arithmetfo. tt was emphasised 
that M of science in sehooUi should not be in any 
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sense commercial, nor should its aim be the mere awakening of 
interest or even the gain of knowledge: it was valualile solely 
as a means of mental culture, because through it could l>est be 
stimulated the power of accurately ascertaining facts and drawing 
correct inferences. It was urged that this educational value 
could best be obtained through chemistry, because chemistry ad¬ 
mitted of quantitative experiment within the time of a short class 
and of an infinite variety of experiment; and, moreover, it so 
frequently touched matters and operations that were familiar to 
children in every-day life. The scientific method of investigating 
nature must be illustrated, and that necessiUled placing the 
children in the attitude of discoverers, so that they could proceed 
from the known to the unknown, and not from the simple to (he 
complex. Experience showed, too, that the problems on which 
great investigators were engaged too years ago were suitable for 
the modern schoolboy. This £d not mean that we could build up 
the whole of our science for ourselves. The lime for books and 
lecture.^ would come, but at school it was far more important 
that l)oys and girls should be placed in direct contact with facts 
in the attitude of inquirers. It was a necessary corollary that 
the teacher ought to have a knowledge of the history of his 
science, and that it would be a great advantage if he had himself 
carried on original research: at the least, he ought to have an 
inveterate habit of inquiry. 


SCIENTIFIC SERIALS. 

Bulletin of the American Matkemaiical Society^ January.— 
On the commutator groups, by Dr. G. A. iMiller. This is a 
collection of eleven theorems, some of which are proved in the 
present paper. For proofs of the remaining theorems reference 
is made to the writings of Frolienius and Dedekind. Dr, G. A. 
Miller has also a paper, read before the Society at its December 
meeting, entitled “On the limit of transitivity of the multiply 
transitive substitution groups that do not contain the alter' 
naiing group.” This is a paper wliich contains three theorems 
and four lemmas bearing upon results recently given by Jordan 
and Bochert in Lionvilies Jourttal and the Matkematische 
AnnaUn respectively.—Geometry of some differential ex- 
pressiona in hexaspherical coordinates, by Dr. V, Snyder, read 
at the Toronto meeting, is an appendix to the author’s disser¬ 
tation “ Ueber die linearen Complexe der Lie’.schcn Kugel 
gcometrie ” (G(>ttingen, 1895). It gives an outline of differential 
geomet^, and shows the application of it to the quadratic com¬ 
plex. ^me results are, among the 00* spheres which touch a 
given surface, there arc oc* which also cut a fixed sphere at a 
constant angle. These spheres either envelope another surface 
or are arranged in oc* pencils, touching the surface along the 
curve of intersection with the sphere, which is then a line of 
curvature of the given surface {cf. Darboux, “ Th^orie dcs 
surfaces,” vol. i. p. 257, who docs not mention the exceptional 
case). The locus of the point-sphere in a spherical complex of 
degree n is a surface of degree 2«, and contains the circle at 
infinity as an «-fold line. 1 ne surface of singularities of a quad¬ 
ratic spherical complex is a cyclide. The Dupin cyclide is the 
only surface that can be the complete envelope of a non¬ 
reducible special quadratic spherical complex. Numerous 
references are given to writers on the subject.—Dr. E. O. Lovett 
gives a useful abstract of some lectures by Sophus Lie, viz. 
** Vorlesungcu Uber Differentialglcichungen mit bekannten 
infinitesimalen Transfermationen ” (edited by Dr. G. Scheffers, 
Leipsic, 1891).—Dr. Charlotte A. Scott, in a short note, com¬ 
mends a translation of Prof. Klein’s^ “Vortriige Uber 
ausgewkbKe Fragen det Elementaweometrie,” by Messrs. W. 
W. Beman and D. E. Smith.-—The “Notes” and “New 
Publications^* give their usual useful information. 

Bulletim of the Si. Petersburg Society of Naiuredisis^ 1897 
(xviiy, Nps. 2 and 3, February and March.—No. 2.—Geo¬ 
logical excursion in North Russia, by AmaliUkiy,—Age of 
clay slatea on the Upper Ulba, Altai, by von Pete.—Excursion 
to Crimea (botany), by Levandosvkiy.—On the part played by 
iron on motions and the degeneration of cells when they are 
submitted to the bactericidal action of the immunised serum, by 
Sakharoff.-^Ou fertilisation in Juglans re^'knd J. nigray by 
Nava^tn, 

No. 3.^-fOn the relations between the Upper Tertiary in 
Russia, Rumania, and Austro^Hungary, by Andrusoff.— 
Journey to East Persia (geo-botany), bJy Korovyakoff.—AU 
these cdsimtn’ElicRtfo''* summed up in French or 

Germmit 
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SOCIETIES AND ACADEMIES. 

London. 

Royal Society, January 20.—**The Homogeneity of 
Helium.” By William Ramsay, Ph.D., LL.D., Sc.D., F.R.S., 
and Morris W. Travers, B.Sc. 

About a year ago, a paper by Dr. Norman Collie and one of 
the authors (W. K.) was published, bearing the title “The 
Homogeneity of Helium and of Argon.” In that paper 
(Nature, 1896, p. 546) various reasons were adduced to 
show why an attempt to determine whether or no argon and 
helium are homogeneous was worth making. The results of 
the experiments at that time indicated that while it did not 
appear possible to separate argon into two portions of different 
densities, the case was different with helium. Samples were 
obtained after repeated diffusion which possessed respectively 
diffusion rates Corresponding to the densities 2*133 and ^"^ 4 * 
It was there pointed out that these densities are not correct 
(although their ratio is probably not wrong), owing to the 
curious fact that the rate of dimision of helium is too rapid 
for its density, Le. it does not follow Graham’s law of the inverse 
square root of the densities. These samples of gas alsti differed 
in refract!vity, and the difference was approximately proportional 
to the difference in density. 

Towards the end of the paper, the conjecture was hazarded 
that it was not beyond the bounds of possibility that the 
systematic diffusion of what we are accustomed to regard as a 
homogeneous gas, for example, nitrogen, might conceivably sift 
light molecules from heavy molecules. It is true that the fine* 
ness of the lines of the spectrum would offer an argument in 
favour of the uniformity of molecular weight ; but still it is 
never advisable to assume any physical theory without submit¬ 
ting it to rigorous proof. And it was thought possible that the 
fractional diffusion to which helium had been subjected might 
have had the result of effecting such a separation ; a separation, 
not of chemical species, but of molecular magnitude. The other 
and more ordinary explanation of the splitting of helium into 
fractions of different density is that helium must In: regarded as 
a mixture of two gases, one lighter than the other. 

Since the publication of the paper mentioned, Dr. A, Hagen- 
bach has confirmed the iKWsibility of separating helium l^ito por¬ 
tions of two densities by diffusion ; and the differences in density 
were practically the same as those observed in the laboratory of 
University College, London. 

These experiments were made with somewhat over 200 c.c. of 
gas : but it was decided to make experiments of a similar kind, 
on a much larger quantity of helium. 

An apparatus was therefore constructed, similar in principle 
to the one previously employed, but on a much larger scale. 

The Frcutional Diffusion of Air, 

Im order to test the working of the apparatus, a set of diffu¬ 
sions was carried out with air. After four rounds, comprising 
twenty-four diffusions, the light portion contained 17*37 per 
cent, of oxygen and the heavy portion 22*03. A fairly rapid 
separation was thus being effecled considering the closeness of 
the densities of nitrogen and oxygen. 

The Frcutional Dijfiision of Nitrogen, 

A similar set of experiments was carried out with nitrogen, 
prepared by the action of solutions of ammonium chloride on 
sodium nitrite, in presence of copper sulphate. The gas 
was dried and passed over red-hot iron prepared by reduction of 
ferric oxide in order to remove any oxygen or to decompose any 
oxides of nitrogen which might be present. After thirty roudds, 
involving 180 operations, the “ lignt ” portion of the nitrdgcd^ 
after purification by circulation over copper oxide, had not 
altered in density. It must therefore be concluded that nitrogen 
is homogeneous as regards the relative density of its individual 
molecules. 

The Fractional Diffusion of Helium. 

The first sample of helium employed was* prepared ftom 
samarskite and cUveite. After seventeen rounds, involving 103 
operations^ the diffusion rates of the lighter and heavier portions 
were measured. 

A fresh quantity of gas from cliveite was similarly trea^. 

The light gas from the first set of diffusions was then mixed 
with the %ht gas from the second set of diffusions and the 
ture was re-diffused fifteen times, involving ninety operations. 
The density of the lightest portion of this helium was deter* 
mined by weighing and found to be i *988. The helium ImAt 
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therefore, not been made sensibly lighter by re-diffusion. The 
mean of the two determinations may be taken as the true den¬ 
sity of pure helium ; it is i '98. The refractivity of this sample 
measured against hydrogen and multiplied by the ratio between 
hydrogen and air, vis, 0*4564, gives 0*1238. This specimen of 
light helium of density 1*9^ was placed in one of the refractivity 
tubes, and the lightest helium of the former preparation (density 
= I *979) in the other. They had the same refractivity (lOOO to 
1004). The contents of No. i, obtained from the mixture of 
light gases, had the density 2*030, showing that only a little 
heavier material had been withdrawn. 

The lighter fractions of helium were then sealed up in glass 
reservoirs and stored. The heavier portions were placed in the 
diffusion apparatus and submitted to methodical diffusion. 

After fifteen rounds (ninety operations) the heavie|iit fraction 
had density 2 *275, the lightest 2‘o8. The refractivity of the 
heaviest was next determined and found to be 0*1327. This 
gas examined in a PlUcker's tube showed brilliantly pure helium 
lines, but along with these the reds and green groups of argon. 
Calculating from the density of this gas it should contain 1*63 
per cent, of argon according to the equation i '96lA*+20y* 2*275. 
Calculating from the refractivity the percentage of argon should 
be I *05, from the equation 1 •245.4+0*9596^= 13*33. A mix¬ 
ture of 99 per cent, of the purest helium and l per cent, of 
argon was made, and it showed the argon spectrum with about 
the same or with somewhat less intensity than the heaviest gas. 
Finally, the heavy gas was diffused to the last dregs, so that 
only aUmt 0*5 c.c. remained undiffuse<l; and this small residue, 
transferred to a PlUcker tube, showed the argon spectrum with 
only a trace of the spectrum of helium. The yellow line and 
the bright green line were visible, but feeble. This Spec¬ 
trum was compared with that of a mixture of argon with a trace 
of helium, and nearly the same appearance was to be seen. 
With the jar in parallel and a spark gap interposed the blue 
spectrum of argon was equally distinct in l)oth tubes ; and, more 
important still, there was no trace of any unknenvn line. It 
appears, therefore, that helium contains no unknown gas, nor is 
it pos-sible to separate it by diffusion into any two kinds of gas ; 
all that can be said is that most minerals which evolve helium on 
heating also evolve argon in small quantity. This accounts fur 
the difference in density observed in different samples of helium ; 
and in one instance, viz. malaconc, the amount of argon evolved 
on heating the mineral, though small, was much in excess of the 
helium, so far as could be judged by the spectrum. 

We arc disappointed in the result of this long research, be¬ 
cause we had thought it not improbable that an element of 
density lo and atomic weight 20 mi^ht prove to be the cause of 
the fact that different samples of helium possess different densi¬ 
ties, according to the mineral from which they are extracted, 
and also of the separation of helium into portions of different 
densities by diffusion. We still regard it as by no means im¬ 
probable that farther research will lead to the discovery of the 
“ missing ” element. 

Adde^um,^^\wet. this paper wus written, Profit. Kun^e and 
Paschen, in a communication to the British AsHociattoO' in 
August of last year, have withdrawn their contention that 
helium is a mixture, or, perhaps more correctly stated, they now 
ajscribe to helium the same complexity as that of oxygen, the 
spectrum of which also be arranged in two series, each con¬ 
sisting of three sets of lines. As oxygen has not yet proved to 
be complex, the surmise that helium is complex therefore falls to 
the ground. 

Chemical Society, January 20.-—Prof. Dewar, President, in 
the chair.—A ballot for the election of Foreign Members was 
held and Profs. S. Arrhenius, P. Curtius, A. P, N. Franchimont, 
W. Kdrner, W, MarkownUcoff, N. A. Menschutktn, H. 
Moisun, W. Ostwald, F. M. Kaoult, I. Remsen, W. Spring, 
L. J. Troost, P. Woage and J. D, van der Waats were subee- 
quently declared duly elected.—The following papers were 
read ;---The preparation of pure iodine, by B, L^n and W. H. 
Whatmough. Pure iodine is conveniently prepared by heating 
cuprous iodide in a stream of dry air at 220-^” pit melts nt 
112*5-114*.-—Derivatives of bromtoiyUiydrazine, by X 
Hewitt and F. G, Pope.—Researches on the terpenes. (tJ Qn 
the oxidation of fenchene, by A. Gardner and G, Cock^ 
bum. On oxidising feochene with dilute nitric acid, 'm*cainphb- 
pyHc acid and its anhydride are formed. Turpendne 
chloride, when oxidised with nkvic acid, yields caWM^oriodOd 
camphopyric adds:*—The action of alkalis on atnides, W 
Cohen and C. E. Brittain. The authors have euoittedfd m 
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paring a Aeries of compounds, which probably have the con- 
siitntion NNaR.C.Me(OH)g^ by the action of caustic alkalis on 
amides.-^The formation of monomethyUnilinc from dimethyl- 
aniline, by J. B. C<jhen and H. T. Calvert. Phenylnitrocarbin^d 
acts violently upon dimethylaniline with formation of nitroso- 
methylaniline, benzylic alcohol atid benzaldehyde and evolution 
of nitrogen.—Note on the aluminium-mercury couple, by J. B. 
Cohen and H, T. Calvert. A small quantity of chlorine is re¬ 
tained by aluminium, probably ns oxychloride, when it is 
amalgamated with mercuric chloride.—Acluin of chloroform 
and alkaline hydroxides on the nitrobcnzoic acids, by W. J, 
idliott. 

Geological Society, January 19.—Dr. Henry Hicks, 
P.R.S., President, in the chair.—On some gravels of the Bag- 
shot district, by Horace W. Monckton. The author referred to 
his }>apcrs on gravels south of the Thames, published in the 
QtmrU Jottrn. GeoL So(, for 1892 (p. 29) and 1893 (p. 308), 
and gave some additional details. He suggested that the occur¬ 
rence of stones which had been very little rolled or waterworn 
in gravels at certain localities, afforded evidence of the presence 
of ICC in the water by which those gravels were deposited ; and 
that the position of some sarsens which he described was due 
to the same agency. He gave details and exhibited v^holographs 
of a number of sarsens which he had seen itt situ. In the 
discussion which followed the reading of the paper, the 
hypothesis advanced by the author was criticised unfavourably 
by several speakers, but others supported it.—On the occur¬ 
rence of chloritoid in Kincardineshire, by George Barrow. The 
rock containing the chloritoid was first found in situ at the 
entrance to the little gully at the head of Friar Glen Burn, near 
Drumtochty Castle. It has since been observed at many places 
along a bell of country extending from the coast north of Stone¬ 
haven nearly as far as the North £sk. The rock is easily 
recognised by the presence of numerous white spots, which are 
always present and are larger than the chloritoid. The chlori- 
toid and the spots vary in size, being largest when the r^ick is 
inost crystalline (a schist), and smallest when it is least crystal¬ 
line (a slate). The mineral appears as minute glistening scales 
in the schist, but in the slate it can be recognised only with the 
aid of the microficopc. The optical characters were described, 
and shown to l>c identical with those of the mineral from the 
He de Groix, and with those of the ottrelitc from Ottr^ and 
Serpont. An account of the methods adopted to obtain a pure 
sample was given. Several analyses were made, and it was 
proved that as the purification increased, the analyses approxi* 
mated more ami more closely to the analysis of the mineral from 
the Isle de Groix. The final result was as followsSiO, 
26^00, ALO, 40 05, FeO 19 50. FejOj 5 05, MgO 2*88, loss on 
ignition 6*oo; total, 99*48.—The annual general meeting of 
the Society will be held on Friday, February i 8 , at 3 p.m. 

Linneati Society, January ao.—Dr, St. George Mivart, 
F.R.S., Vice-President, in the chair. —Mr. J. E. Harting ex- 
hibited a.serlesof photographs of the grw harm pus) 

at various ages, taken from life by Mr. Henry Evans, of Jura, 
on the Haskeir Rock, Outer Hebride.s, to which place the animal 
resorts every autumn for breeding pwrpjwes. Some of the photo- 
ftraphs showed the young thickly clothed with white hair, which 
IS retained for several weeks after birth, but is gradually shed 
before the animal enters the water. Details of measurement 
and weight were given, and occasion was taken to review the 
status of the grey seal as a British species, and to indicate its 
known breeding stations in the British Islands.—Mr. W. J. H. 
McCorquodalc exhibited a skull of a hanebeeste which was one 
among some fifty sktflls of' various ruminants he had recently 
received, all having their horns infested ^ the larv« of Tinea 
vasiella^ upon the chi^satids of which he bilered some remarks, 
Tlie collection was from Nigeria» and was made by his brother 
ihe late Lieut R. H. McCorquodale, pd Dragoon Guards, 
while doing duty as a special service officer in W, Africa, He 
further recorded the capture, by His brother, in 1896, of a giraffe 
from the redons of the Benue River, north of Cakbar, remark- 
'ug that the'$Mcimen was the only one known from this region 
<^f Africa, ana (Hal it* skull was now deposited in bur national 
collection.—Mr, W. E, de Wlnton, who was present as a visitor, 
|»adesoine reernks oh the geograxmioal distribotion of the girafie 
‘n Africa, and traoad the limits or the Tange ol the northern and 
l^pecies as far as had been ascertained.—Dr. W/G, 
Kidewoiod read a paper m the larval hybbraiicbial skeleton .of 
^be ah#Dps battvchimr ln whibh were recorded observati^s 
made on iaren^fOika species bdonglng to trineteen genera.—Mr, 
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R. U, Burne read a paper on the porusgenitalis of the Myxinida^ 
in which he concluded that the urogenital sinuft present in the 
lampreys is in the unrepresented, anrl that the ureters 

and genital pore open into an integumentary cloaca. 

PAkis. 

Academy of Sciences, January 31.—M. Wolf in the chair.— 
N(Ue accomjianying the presentation of the nptice on the scientific 
work of H. Fizcau, by M. A. Cotnu.—On the approximate deve¬ 
lopment of the disturbance function, by M. li. Poincare.—On the 
meieorblogical observatories of the Atlantic Ocean, by S.A.S. 
AU>ert, Prince -of Monaco, Two centres of observation, 
at San Miguel and Flores, have been established in the Azores, 
and the results are regularly telegraphed to certain continental 
observatories. The observations from these two stations gives 
some fifty hours' warning to European ports of approaching 
depressions. —Remarks byM. Mascart on the preceding paper. 
—M, Cremona was elected a Correspondent in the Section of 
Geometry in the place of the late M. Brioschi.—Martial function 
of the liver in the V^erlcbraies and Invertebrates, by M. Dastre. 
The hepatic organ whenever present is always distinguished 
from the other tissues by the increased amount of iron it contains. 
Thus in the Crustacea the liver is rich in iron, containing four times 
as much as muscle, the blood and ovary containing practically 
none. In Molluscs (cephalopods) the hepaio-paiicreas contains, 
weight for weight, twenty-five limes as much iton as any of the 
other tissues; \n Lamelhbranchs the ratio is alwut five to one, 
and the same for GasterojxKls. The presence of this iron is 
indei>cndent of the metal in the blooa, thus w'here copper is 
prc.scnt in the blood as haemocyanine, iron only is present in 
the hepatic tissue.—Observations of the periodical comet of 
Arre.st, made at the Observatory of Rio de Janeiro with the 
25 c.m. equatorial, by M. L, Cruls,—On some photographs of 
nebuliC obtained at the Observatory of Meudon, by M. A. 
Kalxmrdin.—Remarks cm the preceding communication, and on 
the correct method of getting comparable images of the nebulae, 
by M. J. Janssen. A telescope was specially designed for this 
work, of I metre a|>erturc and 3 metres focal length. Owing to 
its very short focal distance this instrument is very valuable for 
observing and photographing very faintly luminous objects, 
especially nebulic.—On the development of analytical functions 
for real values of the wriables, by M. Painlev6.—On the 
sy.slcms of partial difiereniial equations, analogous to systems of 
equations of the first order, by M. Jules Beudon.—On the 
r^aiions between the infinitesimal elements of two homographic 
or correlative figures, by M. A. Demoulin.—On surfaces 
applicable to a surface of revolution, by M. A. Pellet.—On the 
decomposition of ©-functions into factors, by M. G. Humbert,— 
On the most general monographic melhcxl resulting from the 
relative position of two superposed planes, by M. Maurice 
d'Oeagne.—On the permanent changes of Jorni and breaking of 
metals, by M. G. A. Fauric. Test pieces of metals, submitted 
to longitudinal stress under certain conditions, develop nodal 
points at ^ual distances apart. These effects are not produced 
by bending or torsion.—On the flexion of thick bars, by M. 
Ribiere.—Ejjperimcntal study of the lustre of projectorsof light, 
by MM. A. Blondel and J. Key.—Study of some radiations by 
interferential spectroscopy, by MM. A. Perot and Ch, Fabry. 
By means of the interference apparatus described in previous 
papers, it is now shown that the green thallium ray is composed 
of one bright ray and of two others, more faint, situated towards 
the red. The bright green ray of mercury is also triple, two oi 
the.se three Unes liing .separated by only rUtb of ibe interval 
between the sodium lines. Some of the cadmium lines were also 
split up. — Gn the measurement of high temperatures by the 
interference method, by M. Daniel Berihelot. The metljod is 
based upon the fact that if the density of a pis is diminished to 
the same extent on the one hand by a rise of temperature, or on 
the other by a diminution of pressure, the index of refraction 
has the same value in both cases. The constant temperature 
required in these experiments was obtained by means of an 
electric furnace, composed of two spirals of platinum wire, 
jacketed with asbestos, by which any temperature up to rooo“C. 
could be steadily maintained.—On the composition of air at 
different pjlaciiA, and on the density of gases, by M. A. Leduc. 
After tTiseittSUg the errors inherent to the methods of Dumas 
and RegnafiU, ^ures are given for the cpiaj^aitlon by weight 
of air taken at various places and under varying ^ conditions of 
wind. !pie/Author notes that In comparing the densities of 
various oxygen the figures obtains by himself and' 

Lord Rayleigh agree very exactly* but that compared with air 
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there is a constant difference of about *0001, and hence concludes 
that the air of London contains O'l per cent, less oxygen than 
that of Paris.—New researches relating to the influence of. the 
X-rays upon the e^losive distance of the electric spark, M. S. 
Guggenheimer.—^On the Hertz resonator, by M. Albert Turpain. 
—On the decomposition of sulphite and hyposulphite of 
strontium by heat, and the production of pnosphorescent 
strontium sulphide, by N. J. R. Mourelo.—Contribution to the 
study of oxydase in grapes. Its utility in the preparation of 
wine, by MM. A. Bnuffard and L, Semichon. By tne applica* 
tion of oxyda^, white wines may be prepared from red grapes. 
—Phyllocyanic acid and the phyllocyanates, by M. A. 
Guitlemare.—On the destructive action of a blood serum upon 
the red corpuscles of another species of animal. Inmunisation 
against this action, by MM. L. Camus and E. Gley.—Tyrosin, 
a chemical vaccine against snake poison, by M, C. Phisali*. 
This is the first known case where the cell sap of a plant confers 
immunising properties against srtakc poison.—The neurology of 
the encephalon in fishes, by M. Catoia.—On the morphological 
limits of the rings of the integument, by M. Charles Janet.—On 
the fresh-water fauna of the Canary Isles, by M. Jules Richard. 
Among the species observed the following were the most 
remarkable; O. similise tar. Aliuadi^ and Ctinthocamplus 
palustris .—On the area of dispersion of the malacological 
iauna at great depths in the Atlantic, by M. Arnould Locard. 
—On the germination of the spores of the truffle, and the pro¬ 
duction Of teleutospores, by M. A. de Gramont de Lesparre. 
The stages of germination are shown in nine diagrams,—On the 
age of the quaternary gravels of Villefranche tRhone), by M. 
/laillard.—On a new method for determining the position of 
I foreign bodies by radiography, by M. H. Morize. 


DIARY OF SOCIETIES. 

THURSDAY, 10. 

ftjVAi. Society, at 1^.30.—Contributivni* to the Theory of Alternating 
Currents; W. G. Rnodeii.—The Development and morphoioiry of the 
Vascular System in Mammah. I. The Posterior End or the Aorta and 
the Iliac Arteries; Prof, A. H. Young and Dr. A. RobinJK)«.—Further 
Observations upon the Comp^ative Chemtstr>' of the Suprarenal Cap¬ 
sules : B. Moore and Swale Vincent.—The Effects of Extirpation of toe 
Suprarenal Bodies of the Bel {A ngnUla anguiUd ); Swak Vincent. 
Mathematical. Socib'py, at 8.—The Transformations which ti^ve the 
fetiffth of Arc* on any Surface Unaltered : J. E. Campbell.—On Auti- 
feuilTians: Lieut.-Colonel Cunnii^ham, H.K. 
flNSTiTuTioN i)f Mkcuanicai. E^ngineers, at ^30.—Report of the 
. Council.—DiifCUiwiart upon Mr. Philip Daweon’s Paper on Mechanical 
Features of Electric Traction. 

FRIDAY, February 11. 

'Royal Institution, at o.—T he Metals used by the Great Nations of 
Antiquity: Dr. J. H. Gladstone, F.U.S, 

Royal Astronomical Society, at 3.— Annual General Meeting. 

Physical Society, at 5.—Annual General Meeting,—Address by the 
President. —Also P-tper: On Electromagnetic Induction in Plane, 
Cylindrical, and Spherical Current Sheets, and its Repreitentauon by 
Moving Trails of Imaffes : Prof. G. H. Bty^n, F.R.S. 

IifSTiTOTiOK OF CiviL Encineeris. at 8,—The Protection of Power Trans¬ 
missions from Lightning : John T. Morris. 
ilNSTiTurioif OF Mechanical Bnginbeks, at 7.30.— First Report to the 
Oas-Knginc Research Committee: Description of Apparatus and 
Methods, and Preliminary ResuHs : Prof. Frederic W. Bumtali.—Steam 
Laundry Machinery : Sidney Tebbutt. 
tMALACOLociCAL SOCIETY, at 8.—Descriptions of Two New Specks,of 
from the Province of Che-Ktang, China: E. R. ^kes.—List 
of the Species of Cataului found in CeWon, with Descriptions of some 
New Land Shells from that Island : E. K. Sykes.—Notes on the Oenus 
^C0.rUlla\ E. A. Smith.—Note on caj^ui>an/r*^h, Philippi, with 

((the Dejiicription of a New Variety of cc^ui-serpentis Mrs. A. F, 
Kenyon. 

MONDAY, February 14. 

Society of Arts, at 6 .— The Principles of Design in Form ; Hugh 
StannuK. 

Royal Gbographicat. Society, at 8.30.—A Recent Journey in Waatem 
Australia : Hou. David W, Carnegie. T 

Imperial Institute, at 8.30.—Sierra Leone; Lieut. J. P. Madhesy, 
L R"E 

TUBSDA Y, February 15. 

Royal Institution, at 3.— The Simplest Living Things; Prof. E. Ray 
Lankester, F.R.S. 

^OLoaiCAL Society, at 8.30-—On the Osteology of the Steganopod^: 
W. P. Pycraft.—On the Skeleton of the R^enerated Limbs of the MIO' 
wife-Toad (A fyiet ohittn^ans): Dr. W. (». Rldewood,—Dcsdrlgddh of 
a New Sea-Snake from Borneo: G, A- Boulanger, F.R S. ^ ■) ' 
jNiTlTUTION OF CiVIL ENGINEERS, at 8.—The StaWUty of <S%IH1II«1» 
throuij^ Sandy Eatuaries; P. M. Croathwaite. ‘ i . 

Royal statistical Society, at a,—Demooratlc StatUtios of 
Kingdom : their Want of Cortelation and othdr Defecu: Edwin 
Royal PHOToaRAPHic Society, ai ^.-rProwH Reproduction iito. an 
BdltorV P^nl of View : Wallace L. CnVdy- , > 

RoTal Victoria Hall, at B.io,—Brains: Hugh de Havilana.\,%j 
, H^iDNJSSDAY, pERjiUARy id > 

Royal Mbteorolooical Society, at 7-30.t^*porton the 
Obserratiohs for 1807: Edward Mawtey.—Moiithty and Anavat' 3 
in the British Rmpfn, 1877 Hopklnson, 
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Royal Microscopical Society, at 8^—Essay on Micro^ryatallography, 
with Lantern tllustrations: T, C. White.—ExhjMtiQn of tfiscellaaeoUB 
Lantern Slides: J. E. Barnard. 

Entomoutgical Society, at 8,—On the Genus £nr 6 ia : H. J. Slwesand 
Dr. T. A. Chapman. 

THURSDAY February t;. 

Royal SoctErv, at 4,30,—PmOn the Depletion of the 
Kodosperm of tne HemitHm vulgmrf dunng Germination ; H. T. Brown, 
F,R.S., and F. Kscombe —On the Connection twtween the Electrical 
Properties and the Chemical Composition of Different Kinds of Glass : 
Prof. A. Gray. F.R.S., and Prof. J- J. Dohbte, — Contzibutiona to the 
Mathematical Theory of Evolution. On the Inheritance of the Cephalic 
Index : Cicely Fawcett and Prof. K. Pearson, F.R.S. 

Royal Institution, at a.—Some Italian Pictures at the National 
Gallery; Dr. Jean Paul Richter. 

Society of Arts (Imperial Institute), at 4.30.—The Plague in Bombay: 
Dr. Herbert Mills Birdwood. 

Linnean Society, at 8.—On the Genus Arenarin: F* N. Williams —On 
the Brain in the fiklentata, including Chlamydophorus: Dr. Elliot 
Smith. 

Chemical Society, at 8,—Some Lecture EKperiments : J. Tudor Condall. 
—Ohservationti on the Influence of the Silent Discharge of Electricity on 
Atmospheric Air ; W. A. Shenstonc and W. T. Evans. 

FRIDA y, February j8. 

Royal Institution, at 9.—A Yorkshire Moor: Prof. L. C. Minll> F.R.S. 

Epidemiological Society, at 8. w —The Kelaiionship of Variations of 
the Ground-Water I.evel to the Incidence and Seasonal Distribution of 
Malarial Fevers in India : Surgeon-Captain Leonard Rogers. 

SA TURDA y, Fehhuarv 19. 

Royal Institution, at j.—The Structure of Instrumental Music (with 
Musical Illustrations) : William H. Haduw. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. 

Boors.— Religio Medici : Sir T. Browne, edited ^ Dr. D. L. Roberta 
(Smith, Elder).—CbamberH S Algebra for Schools : W, Thomson (Chambers). 
—A Flower-Hunter in Queensland and New Zealand : Mrs, Rownui 
(^Murray).—Elementary Botany; P. Groom (Bell)—Quarterly Current 
Charts for the Pacific (jcean(MeteorologicalOffice).—Elementary Physics; 
J. G. Kerr (Blnckie). 

Pamphi.ets.— Remarkable Comets ; W, T- Lynn, 6ih edition (Stanford). 
(Quantitative Exercises for Beginners in Chemistry ; A. H, Miichellt r 
pans (Reading. National Publi^ing Association).—A Catalogue of Recent 
Cephalopoda, Supplement 1887-^: W. E. Hoyle (Edinburgh).—Mytlios 
und Naturwissensebaft, &c,: G. W, A. Kahlbaum (I.em*ig, Barth).- 
Eleventh Annual Repi>rt of the Liverpool Marine Biology Committee, «c, 
(Liverpool). 

Serials.— Chambers’s Journal, February (Chambers).—Natural Science, 
February (Dent).—Fortnightly Review, February (CbMmait).—Scribner's 
Magaxine, Februarj^ (S. l.ow).—Journal of Botany, February (West). 
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SIMPSON AND CHLOROFORM. 

Sir James Young Simpson and Chloroform (1811-1870). 

By H. Laing Gordon. 8vo. Pp. xii + 333. (London ; 

T. Fisher Unwin, (897.) 

HIS is the third volume of an important senes 
entitled ** Masters of Medicine,’’ of which *two 
volumes have already been issued under the editorship 
of the late Mr. Ernest Hart. The series is intended to 
contain the lives of men, both of this and other countriest 
who have done much to advance the science and art of 
medicine; and the introduction of chloroform is so 
intimately associated with the name of Sir James Simpson, 
that any series of the “ Masters of Medicine ” would be 
incomplete if it did not contain an account of one who 
was largely responsible for the general employment of 
this ansesthetic. 

James Young Simpson was born in the year 18 ir at 
Bathgate, a village in Linlithgowshire, where hts father, 
David Simpson, was the local baker and farrier ; he was 
the seventh son, and great things were foretold of him. 

He attended the village school, and even as a boy, 
under the superintendence of his master at school, 
studied the archaeological features of the neighbourhood, 
and this study he continued later when he attended 
Edinburgh University, where he was sent by the un- 
seldsh assistance of his brothers Alexander and John, 
who, alter he was qualified, found the means to send him 
abroad. 

At college his life was much influenced by his two 
friends Mac Arthur and Reid, who had, by their example 
and precept, much to do with his greatness in the future. 
In 1838 he became in Edinburgh an independent lec¬ 
turer on midwifery ; and in 1839, although only twenty- 
eight years of age, he applied for the professorship made 
vacant by the resignation of Prof, Hamilton, Finding 
his chance of obtaining the chair as a bachelor would 
be small, he went to Liverpool and returned with Miss 
Jennie Grindlay as his wife ; and although the pro¬ 
fessors were opposed to his being appointed, he was 
elected by the Town Council with the narrow majority 
of one vote. As a professor he attracted not only the 
students of the college, but older men who came to hear 
the recently despised subject of midwifery dealt with in 
a masterly and scientific foshion. 

increased fame and, jn consequence, the increased 
yrwk. attacb^f did jiUt alj^ct Simpson’s homely life. He 
found time to take pleasure in thp companionship of his 
friends and relatives. It was bis custom to keep open 
house at btookfast and luncheon time, but his even- 
in$ meat was resery^ that he mli^ht ei^oy the intimacy 
of,,his .ojfirh family.'^ 

It ^ thnt Blmpson took part in the great 

op the merits of hommopathy, which he 
Irratipnat, end it was through him to a 
^ was thorou|(hly crushed 

v^i^llity mw itbM He was 

^ jiterhtur^ scieticd» pc^itics 

k attedlQgy that he did most 


wotk outside his profession. He had correspondents in 
diflerent parts of Scotland engaged in making researches 
into antiquities, and in x 861 he became President of the 
Society of Antiquaries of Scotland. 

It is, however, with chloroform that the name of 
Simpson will chiefly be associated. To many people 
chloroform is ansesthesia, and the previous introduction 
of ether is often ignored. It is, therefore, hardly super¬ 
fluous to repeat that ether was intnxluced in 1842 by Mr. 
W. T. G. Morton, a dentist of Boston, Massachusetts ; 
its use rapidly spread, and it was employed extensively 
in America, Great Britain and abroad. ^ The administra¬ 
tion of ether was not unattended with; difl$culties ; the 
methods employed at that day would now be considered 
extremely crude, and many—both surgeons and chemists 
- were looking eagerly for a simple and more convenient 
anaesthetic ; and Simpson, although at this time much 
occupied with his increasing practice, gave all his leisure 
to testing for himself the effects of numerous drugs. 
After innumerable failures he, together with Dr. George 
Keith and Dr. Matthew Duncan, on November 4, 1847 
at last tried chloroform, which was suggested to them 
by Mr, Waldte, a chemist of Liverpool, but had been 
discovered and described in 1831 by Soubeiran and 
Liebig independently. We may quote here the account 
given of the first employment of chloroform as an 
anaesthetic :— 

“ Immediately an unwonted hilarity seized the party— 
they became bright-eyed, very happy, and very loquacious 
—expatiating qn the delicious aroma of the new fluid. 
The conversation was of unusual intelligence and quite 
charmed the listeners—some ladies of the femily and a 
naval officer, brother-in-law of Dr. Simpson. But 
suddenly there w^as a talk of sounds being heard like 
those of a cotton-mill louder and louder; a moment 
more and all was quiet—and then crash ! On awaken¬ 
ing Dr. Simpson’s first perception was mental. ‘ This is 
far stronger and better than ether,’ said he to himself. 
His second was to notice that he was prone on the floor, 
and that among his friends about him there was both 
confusion and alarm. 

“ Hearing a noise he turned round and saw Dr. 
Duncan beneath a chair—his jaw dropped, his eyes 
staring, his head bent half under him ; quite unconscious, 
and snoring in a most determined and alarming inanner. 
More noise still and much motion. And then his eyes 
. overtook Dr. Keith’s feet and legs making valorous 
efforts to overturn the supper table, or more probably 
to annihilate cve^thing tluit was on it. By and by 
Dr. Simpson having regained his seat, Dr. Duncan 
having fished his uncomfortable and unrefr^shing 
sluiplm, and Dr. Keith having come to an arrangement 
witk Jfihe table and its contents, the sederunt was 

h is Simpson, too, whom we have to thank for fighting 
those who found in the practice of ansesthesia something 
which was contrary to their beliefs or principles, and 
for nsakmg the giving of aneesthetics an every-day occur¬ 
rence ;( ahd we can hardly at the present day imagine the 
littte^kdedness displayed by those who endeavoured, 
without success, to oppose the employment of 

yt&rs after the introduction of chloroform 
hi|kt^ hU attention to wound healing ; at this time 
bteedifi^ was arrested by tying the cut arteries with 
ligatures, and the ends of kese were left banging out of 
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the wound. In 1858 Shnpson stated that be had ma^ 
use of iron, silver, and ptatinuin wires, and after tenv 
years’research he was led to the introduction of acu^ 
pressure, which essentially consisted in the passing of «' 
hne needle through the tissues across the course of im 
artery so that by pressure against the muscles the 
bleeding was stopped. He was much disappointed that 
acupressure had failed to gain a place such as he would 
have wished; but the Introduction of the antiseptic 
method by Lister threw his process into the shade. 

During the last year or two of his existence he found 
it hard to carry, on his work, and be had to take more 
rest, but he still kept on his practice although suffering' 
from angina pectoris. However, in February 1870 he 
nias obliged to take to his bed, yet even then he saw i 
patients in his sick room ; later his failing strength | 
it^vented this, and he passed away on May 5, 1870. 

Mr. Gordon has dealt with the facts at his disposal in 
an interesting manner ; but as the book is one of a series 
connected with medicine, and as Simpson’s chief claim 
to remembrance is associated with the introduction of 
chloroform, we are somewhat surprised to find that only 
about forty*four pages have been devoted to this portion 
of the subject. 

We think, also, that more might have been made of 
Sir James Simpson’s contributions to obstetrics, though 
no doubt the popular character of the series is responsible 
for the omission. R. T. B. 


PROTOPLASMIC FROTH. 

The Living Substtmee as such^ and as Organism. By 
Gwend<rien Foulke Andrews. Pp. 176. (Boston: 
Ginn and Co., 1897.) . 

T he authoress of this wordy treatise informs us 
(P* 173) that she started from a neutral position 
with regard to Btitschli’s vesicular theory^ or even with a 
bias against it. Now, however, having become the most 
ardent of converts, she proceeds, with the proverbial zeal 
of a proselyte, to carry the original doctrine to extremes. 
Not content with proclaiming the existence of foams 
undreamt of by Biitschli—“xyheels within wheels” ad 
j>|^//«^;M~Bhe utters what amounts to a denunciation of 
"previous statements of biological fact and theory as 
misleading and inadequate, and urges in effect that the 
whole science of life needs recasting from the new point 
of view. So far, she is doubtless within her rights. 
There is nothing in the expression of even the most 
singular views which can legitimately form the subject of 
complaint. Time tries all things ; and of the numerot^ 
hypotheses that are every year thrown out to take their 
chance in the world of scientihe opinion^ some will stand 
the test and will become the recognised truths of a later 
generatioY^ while others are simply destined to die a 
natural deaths But there is no excuse for presenting an^ 
theory in such a form as that of the present volutn|l^: 
The obscurity of the style, the inordinate length of ^ 
argum^t, the wearisome repetitions, the general want inlf' 
method and arrangement, form an unfair tax on 
patience of ^e reader, who may be excused if he 
to find the one balfTpeni>yworth of bre^d to this < 
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tolerable deal of sack. The authoress ^jioutd have give» 
us, in an orderly manner, first tlfie facb she has observed, 
and secondly su^ interpretations of them as dbt thought 
warranted. Instead of this she has produced a confused 
and intricate commentary on phenotbena that for the 
most part are either not recorded at all, or are refetred 
to in such a vague and general manner as to make it 
extremely difficult to judge of their impOrt. It is true 
that she appeals from time to time to her ** researches ’^ 
and ** results,” without, howOver, proving much more 
than her ignorance of the meaning of those words* 
Here and there we find an observation of interest, as on 
pages 58 (chromatin in the cytoplasm), 70 (explanation 
of apparent Brownian movements), 116 (protoplasmic 
interchange in colonies of Rapkidia^fys). Hut these 
are scattered and scanty, nor are they recorded with 
scientiBc precision. Moreover, the want of arrangement 
is such that the reader who wishes to refer a second 
time to any observation will be at a loss to find it. Here 
and there, also, some semblance of a definite conclusion 
seems about to emerge from the general chgOs^ But the 
expected result, when not of a trite ant) obvious character,; 
usually proves elusive ; and the reader who had hoped to 
grasp a new piece of knowledge finds himself put off with 
a handful of empty verbiage— 

Ter fruBtra comprensa manus efTugit imago. 

If any object is discoverable, it is to show that from 
nature’s point of view the living substance is everything 
and the individual organism nothing. The authoress 
does not seem to be aware that so far as this is true, it 
has occurred to previous thinkers. It is refreshing to 
come across a few words of common sense like the 
passage she quotes from Darwin on page 173. But we 
can assure her that the theory of natural selection not 
yet being dead, its ** re^birth ” under her auspices is at 
present a superfluity. On (Kige $3 she defends her 
practice, of saying the same thing over and over again .oaS 
the ground that nature herself indulges in repetltiofu 
This is true ; but nature does many other things that 
need not be imitated in a scientific memoir. The 
authoress would do well to supplement her studies fron> 
nature by uking a hint from art, especially in the way 
of compression. “Very few and very weary,” said 
Macaulay of a book which had more excuse for prolixity;, 
“are those who are in at the death of ^e *Blat^t 
Beast.’” The authoress would seem (p. ^75) to he 
conscious that her own work may be opcil to the like 
critkism; it is a pity that she has not thought it wdrth 
while to aim at a different reiult 

The temptation to pass over the whole book in silence 
is a strong one* , We have not ykided to the teifi^tatibn, 
because we think that ^ authoress is 
things. She is apparently possessol^ of nieani^ leisp^ 
perseverance and enthusiasm—ho ^ 
scientific career. Let her coihMue lh 
hut let her record with predhiOTii , ihqr ayoiS 
''disparageihent .qf the;microiome,ah^''parii$ 
are bad :ina$t,er|,;h^ may V . 

'think'that 'She..<mh overcome'''^ 
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as ft is wntten by oi^inary people. Above all, let her 
seek the advke of some leadingr tiiae of science in whom 
s^e has cOtt£idei|jce, and get him to fevise her work 
before publication—submitting, if necessary, to a severe 
editing of her results.". We trust that she will take in 
good part what we have thought it our duty to say, for 
we feel convinced that if she will but consent to put 
a on some of her impulses and to proceed on lines 
that have stood the test of time and experiencei the new 
work with Which she threatens us may yet prove to be 
a real and valuable contribution to the literature of 
protoplasm. F. A. D. 


CATAlrOOUE OF MADFEPORARIA. 

Catalogue of Ihe Madreporanan Corals in ike British 
Museum {Natural History)^ Volume iii. The Genus 
Montipora, the Genus Anacropora. By Henry M. 
Bernard, M.A. Large 410. Pp. vii -f 192. Plates 
xxxiv, (London; Printed by the order of the 
Trustees, 1S97.) 

O F the two genera, Montipora and Anacropora, 
catalogued in this volume, the latter is stated by 
the author to be Uttle more than a group of specialised 
Montipore^ ^o that the contents of the book may be 
said to relate nearly entirely to the single genus Monti- 
fiora, Quoy and Gatinard. This genus is one of the 
reef-building, perforate corals, included with Madrepora, 
Turbinaria and Astrseopora in the family of the Ms^re- 
poridic. It is widely distributed in the Indo-Pacihc 
region wherever coral reefs occur, and the Museum 
collections of it have been largely added to of late years, 
by specimens obtained by Mr. Ba&sctt-Smith, Surgeon 
R.K., from reefs in the China Sea, by Mr. Savillc-Kent 
from the great Barrier Reef of Australia, by Prof. 
Haddon from Torres Straits, and by Mr. Stanley 
Gardiner from Fonafuti. 

The distinguishing structural feature of Montipora, as 
compared with the other members of the Madreporidoi, 
is the great development of the porous cccnenchyma 
between the coraUites, and the comparatively reduced 
size and inconspicuous position of these latter, The 
upper surface of the ccenenchyma in these corals is 
furnished with an extraordinary variety of minute papillae, 
tubercles, md ridges, which appear to be liable to 
di^ge, sd ^hat even in the same specie^ the differ¬ 
ences may be suiSciem to constitute four or five distinct 
types. In spite of this (act, the author has based his 
systeinetfo classification of the species mainly on the 
edataaers of this defensi ve surface ornamentation of the 
cwnenchyma,, and justifies his dourae on the plea that 
there is no other available alternative. The result is 
tl^riaieb indiyiduaj I^>ecim«n^ and Alimast every fragment 
widiCHin i^ch be regarded as a distinct 

, and: in prietit^ this is ap^xtmately the case, 
of the eighty^eight new spem^ C^stituted by the 
; ;fo on sin^e specimens or 

, them ate, in the Museum 

two to each 

species are 
but! it ii evimt, 

. 



wi^b regard to most of these, that the puzzled mind of 
the author has led him temporarily to a wholesale lump¬ 
ing of die specimens. These specimens or reputed 
species are described with great care and detail^ but 
that they will be accepted as valid species seems very 
do^btM. 

The volume is illustrated by thirty collotype plates, 
showing the corals either of their natural size or reduced 
to one-half or two-thirds, and by four Uthogmphed 
plates of the surface characters enlarged. Many ^ the 
collotype figures, owing to their reduced scale, are of 
comparatively slight value, but the enlarged figures are 
very carefully drawn, and should prove highly useful 
for oomparison; they would have been of still more 
service if drawn on a more uniform scale, instead of, as 
noW, ranging between six and forty diameters. W#; 
regret to note that eighteen of the new species in thisii 
volume are not accompanied by any figures, and 
several others no enlarged surface drawings are given ; 
it is surprising that such a deviation from the established 
scientific procedure of figuring new forms should be 
permitted in a work issued by our leading scientific 
institution. It would, further, have been desirable to 
show by figures the ** middle streaming layer and the 
lower and upper layers of the coenenchyina with their 
bent threads, since this terminology appears to be new. 

We venture to remark that the numbers of the speci¬ 
mens in the Museum Register are only quoted here and 
there in this volume of the Catalogue, whereas in the 
first volume they arc scrupulously given in all cases. 
Any one who has had to hunt up a type specimen in the 
Museum, will acknowledge the advantage of being able 
to quote the ** registered number," and it is very im¬ 
portant where, as in the case of these corals, nearly every 
specimen is a type (and perhaps unfigured), that the 
regtsteted number should be given in the published 
Catalogue, so as to be available for identification. 

The maze of variations shown in a collection of recent 
corals call for the utmost patience, courage and judg¬ 
ment on the part of the investigator, and Mr. Bernard 
deserves the greatest sympathy and encouragement in 
the difficult and puzzling task which he has undertaken. 

G. J. H. 


OC/R BOOK SHELF. 



Das Wuekstum des Menschen. By Dr. F. Dafihfr. Fp. 
vl+ ia9. (Leipzig: Engelmahn, 1897.) 

In one hundred and thirty pages the author traces the 
physical development of shatv from the embryological 
state through that of foetal existence to childhood, and 
thende to puberty, maturity, and decay. 

The first few chapters are devoted to the proportions 
and ^Okhts of feetuses of various agea,alqng with the 
causes s^ch determine the sex of omiprin# The view 
adop^ fe that the more vigorous element prevails, the 
arguthentbeing based upon the fact that young primi- 
parse (seventeen to nineteen yOari) bear a ta^ge p^ent- 
agdii'OT boys ! while women fUfl vigour (twenty to 
(wi^-cme years) bring forth ^ the percentage 
of ^ ^ the of the mother 

with its aceotnp^yiiA, j^yMcal chaiii||^i 
a severe of the cc^set am 
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modern views on beauty of the female formi occupy the 
next section. , 

The average weight of the new-born infant, the greifter 
decrease in weight during the drst few days of the n^ade 
than the female, and of the hrst-born than the chil4|en 
of multiparie, along with the subsequent daily incret^^ 
is given accurately and in an interesting and comO^- 
hensible style. ^, 

Although adopting weight fauie de mieux as a metho^ 
of comparing brains, the fact that the intellectual qualities 
of that organ do not vary directly with its mass is re^ 
cognised, and illustrated by reference to individual cases. 
Unfortunately, when comparing the results of various 
observers, no statement is made as to which, if any, 
membranes are included with the nervous substance. 

The book, admirably adapted for students acquainted 
with anthropometric methods, comprising many original 
observations, deals mainly with measurements iii&d 
weights. The absence of instruction as to how they are 
obtained, detracts from its value to beginners ; while the 
pathological and anatomical details scarcely recommend 
It for popular instruction. 

Besckrdbung dsr Hauptmethoden^ welche hei d^r 
Bestifnmung der Verbrennun^swHrme iiblich 
By W, Longuiftine. Pp. 112, with 4 coppcr-plaies 
and 21 figures. (Berlin: R. Friedl^nder und Sohp, 

1897.) 

This excellent work had already been printed in 
Russian when Berthelot’s “Traitd pratique de Calori- 
m^rie chimiquc” appeared. The German translation 
may, however, be welcomed, because its scope differs 
considerably from that of Berthelot’s book. The estima¬ 
tion of beat of combustion is alone dealt with by ; 
Longuinine, the rest of thermo-chemistry being left j 
untouched. One of the results of discussing only a 
part of a subject is that, as far as it goes, this book : 
IS remarkably Complete. Besides a full description of j 
the calorimetric bomb and the precautions to be ob- j 
served in its use, an account is given of the oldwc^ 
methods of estimating the heat of combustion, whiob 
are still used to some extent, owing to the high price of 
Bcrthelot’s bomb. Under certain conditions, duly set 
forth in the text, these old methods give exact results?; 
The illustrations are capital, though unfortunately not 
drawn to scale, and the whole volume is handsome. By 
some strange fnischance, it is not furnished with either 
an index or a table of contents. 

Cheltenham ^ a Holiday Resort. Part I. The Neigh¬ 
bouring Hill*Country* By^ S. S. Buckman, F.G.S. 
Pp. 100. (Cheltenham: Norman, Sa\vycr, and Co,, 
M97-) 

Thj 6 'geology and archaeology of Cheltenham and tW 
nei^DOurhood are described m this book in a way which 
will induce the reader to make farther inquiries into the 
why and the wJtereforc of the interesting characteristick 
referred to. The book will add to the enjoyment ^ 
ramblers in the country around Cheltenham, and will 
of special value to those who visit the district in search 
of scientific information. The author has himself madk 
investigations of CotteSwold geology, and his book con¬ 
tains the results of original observations as well as 
referfoices to the work of others. 

Namrds Diary. Compiled by Francis H. Allen. Eight 
photogravures. (Londpb .- Gay and Bird). ^ 

OK tbefireft-hand pages airg fiterary eirtmctsi chiefly fro0||[ 
Thoreau on the ri^t, Wank paper for the events of the, 
natural with here ^ there a printed note, T1|0 
naturali^ Wpo uses the>ook must give it all iu valu^ 
He wpdldlte jauch be^fwr buy a noterhopk and a 

of Thjjbtiadh! if a heolt fiwr show api 

not Ibr i^ Ibe esj^t j^otogtaWsa 0eom natum am i 
'Ca|atal;:. : 4;-7 ' - L, C. M.T^; 


LET/MRS TO THE EDITOR 

[T^e dod hold Kimdf respemsihle for efiiniens ev- 

pressed hy kis tprrespondenh. Nei/her can he ,undertake 
to return^ or to cpnespoud with Me writers rejeefed 
PfanuscH/ifs intended for this or any other part of NaTURB. 
No notice is taken of anonymous €omenunieatiensJ\ 

Protective- and paeudo-Mlmicry. 

I HAVE just been reading the preridential address to the 
Entomological Society on the su^ct of mimicfy, and one or 
two statements with regard to mimiciy among the Heterocefm 
seem to me to stand in need of correction. It is stated on the 
authority of Colonel Swinhoe that Teracolus etrida is accurately 
mimick^ by the geometer Abraxas etridoides^ and that thii 
supports his contention that the species of Teracolus are 
protected. 

I described Abraxas etridoides from a single specimen taken 
on the I^dni Hills, South India, by M. Elwes, TOintinK out its 
resemblance to the Teracolus^ which also occurs in South India. 
This was quite enough for such an ardent student of mimicry as 
Colonel Swinhoe to base tlie above statement on, without 
knowing any more of the sp^ies, and probably without ever 
having seen it, the type being in a private collection. 1 have, 
however, lately received more specimens, and been able to learn 
its habits from collectors on the Paints, where it rests in damp 
woods during the day on the plateau, as is the habit of the genus, 
whilst the Teracolus does not occur on the hills, but Dies in the 
hot sun of the plains 6000 feet below ; the fact being that all 
the species of the genus Abraxas secrete acrid juices and are 
distasteful, whilst Teracolus is not protected. ' 

Again, it is stated that Danaid butterflies are tnimicked by 
three genera of the Chakosia group of Zyganida. These again 
secrete strong acrid juices, as does the whole family to which 
they Mong, and th^ are so distasteful that hardly any other 
animal will touch them ; their habits, too, are extremely dif¬ 
ferent from those of butterflies, and no one who knows them ib* 
life could possibly believe in protective mimicry between the 
two groups. The Chakosias sit about on tree trunks, but are 
very easily disturbed^ when they fly with an extremely wavering 
flight for a short distance and then settle again.. The only excep¬ 
tion in this habit known to me is the Papilio-shaped genus iftnire, 
which flies high over forest trees bacxwards and forwards with 
wavering flight, resemblii^ chat of the Vapourer Moth in our 
London squares, and looking so unlike butterflies that not even 
the veriest tyro could mistake them, besides being about one- 
third the site of any Papilio. Both these cases, therefore, will, 

1 think, have to be relegated to the rapidly swetUhg ranks of 
museum^nade mimicry. 

Protective mimicry entirely depends on community of habit, 
and it used to be considers that accurate field observations 
were necessi^ to establish it. Now that it has been degraded 
to the matching of specimens in a drawer like ribbons in a shop, 
being a nice easy subject to philosophise on' and entailing a 
minimum of work, it has lost all claim to serious consideratlom 

February 8 . G. F. Hahpsoh. 

Bmut as an Artiat'e Pigment. 

The deep1li|i^n or sepia-coloured spore dust dhen seen on 
cbitaU, ana from the presence of a fungoid growth, ir 

BuffioientW rich in colour to become useful as a pigment for the 
artist. Ine colour obtained from smntty oats, for example* is- 
of a deep rich umber shade, sometimes approaching to sepk fh 
tone. Satisfactory experiments were mhae regarding 
ness to light and atmospheric inflaettcei. Speeimehl thk 
pigment painted on paper as a watercolour were exposed 'lib 
direct snr&lght for several months | and efter this rather sev^. 
trial, they were <fotnpated with bnexposed dupli^e spt^trMi;' 
Little change in the appearance of the cdfowr Win apparte 
With mild aHfosed daylq^t-HBooh as rM bf bp ordinary; 

. iMumitied room-^the Offiour remidns qulfo fosrpild 
Bxperifobms were foade on a ^mall s^ 
ment, and the ptuiits seemed 
gmnw of the diy spore dust werb eefleefod Irt^ 
and 4 was foum(. tM twelve heads oats 

grams of the h«owni|h^b|laek duin. 

. aiy and ll^t nii^, had fost to hd foelhmed witlih 
^ of. 

■' cofour' nianseitt." '''iwJtS' deenett'' tondS'. it ^isi'dke 
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white, pieMlng tint9 of * Aet browD, of the pheesant-^egg cast, 
arft obtained. This eoioot has met with approval among artUt 
firleiidB to whom it wpiisbowiii 

The beauty of colour and faetnem to light of this pigment, 
from such an unpromising material, may)be of interest to artists' 
i^olottrmen. Pav id Paterson. 

Leabank, Rosslyn, Midlothian. 


Sariy Spring Flowera. 

VotTR readers will doubtless have been observing how the 
mildness of the weather this winter, so far, has hastened on the 
spring Bowera I am inclined to think that some of the dates 
mentioned below have not often been paralleled* The dates in 
brackets, of the usual flowering times, have been taken from 
Babington's " Manual of Botany and Johnson’s Gardeners' 
Dictionary.” December 10, 18971 HelUborus February); 
December 23, 1S97, Erantkis hy^malis (February, March); 
December 31, 1897, Iris kittrio (December to March ); 
January 14, 1898, Jl^^rcuria/is perennis^ 4 (^pnl and May): 
January 14, Cifrylus avellana, i ; January 29, 9 (March, April); 
January 15, Gahnthus nivaiis (February); January 19, Ane- 
mpne eB/dt/sra (March, April); Januarv 20, Anemone futgem 
(February ^20, 1897). (March, April); January 20, Ranunculus 
Eicaria (Febniary 20, 1897), (April, May); January 20, Fwla 
adcraiat wild (March, April); January 21, Iris hisirioides 
(March); lanuary ai, Tussilago farfara (February 20, 1897), 
(March, April); January 21, BcrSeris AguifoHum (April); 
January 22, P&tmHUa firaj^aHasiruM (April, May); January 
24, Simula vulgaris, wild (March to May); January 24, 
Crocus aureus (February) ; January 26, Om^aMes vsma 
(March); January 29 , Aucuka Japonica, i (June). On the 9 
plant there is no sign of flower yet, and the berries have just 
tamed red. January 29, Vlmus surculosa (February 21, 1897), 
(March to May); January 29, Daphne taureoh (February, 
March); January 29, Arabis alblda (February ai, 1897), 
(February)* Among other plants which began to flower in 
November, and have gone on until now with unusual luxuriance, 
we have noted Garrya elliplica, 6 (just over), Viburnum TXnus, 
Pilasites ^ragrans^ Lonicero fragrantissima, Lonopsidium 
acauli. Erica carwa,^ garden violets, and primroses, single and 
double, and forget-me-not 1 may add that on Df»:ember 1, 
J 897 » in the course of an hour, in and around the garden here, 
I noted Upwards of 120 different kinds of plants in flower. A 
few were winter flowers, but most of them were belated summer 
and autumn ones. 

Aphides are feeding on young rose and iris leaves, and slugs 
are playing havoc with young shoots of herbaceous and alpine 
plaitts. 

A young rabbit was seen ten days ago in Devonshire, and in 
Okmcestemhire a nest conuuning e^s of the blackbird and one 
of the robin with eggs were found about the same time. 

Dadnor, Herefordshire, January 31. £. Armitaoe. 


more highly organised being* It is peritaps owing to their 
being less highly organised that they are not susceptwle to the 
poison* Although various instances in support of thb fact have 
been placed on record, I have not met with any attempted 
exphuibatioh. 

F^Ux Flateau, in a paper on the phenomena of 
dig^ton in insects, published in the Mhnairts de VAcadimie 
RoydU di Be^gue (tome xli.), an abstroat of which may be 
found in the Annals and Magazine of Natural History (ser. 4, 
vol. xvi), has remarked that some substances resist the digestive 
action arid arc passed with the excrement-^ in the case of the 
weevils examined by Mr. Dixon. Such, he sap, arf the 
chitiae of the integuments of insects, vegetable cdlulose, and 
chlorophyll, which oy the aid of the micro-spectroscope may be 
deteotM at all parts of the alimentary tUM of herbivorous 
insects ; but he says nothing of the effects of poison. 

Dr. T. K* Fraser has shown {Ann, andMcig* Nat, Hist,, ser, 

xUi.}, that the caterpillar of Deiopeia puichklla feeds on the 
vij^int poison contained in the kernel of the seed of Physostigteia 
venemosum, and is unaffected by the poisonous principle of the 
kernel—'*eserinia.” Yet he ascertained by experiment that 
the Caterpillars subjected in various ways to the action of 
bydri>cyanic acid miickly died, proving that this species 
possesses no universal panacea against all poisons. 

Curious to relate, another insect, a weevil Anthonomus 
drv^^arum, feeds with impunity on the very poison which is 
faial to the last-mentioned insect, namely on the kernel of 
Prunus cerasus, the poisonous properties of which depend 
on the hydrocyanic acid it contains. It appears, therefore, that 
what is one insect's food is another insect’s poison, and vice 
versd. The subject offers a fine field for investigation, and the 
results of further experiments, if made known, would be of 
i attest to many besides professed entomolo^sts. 

The Reviewer. 


Variation of Water*Level under Wind-Preaaure. 

In confirmation of Mr. Wheeler’s observations as to the 
varudkm of wat^rdevel under wind-pressure, two interesting 
beadles in the (jireat West Bay may be cited. 

At the Chesil Bank (where all forces combine to raise the 
water-level) a height of feet 9 inches above normal spring tide, 
high«>water, is the height of the shingle-barrier raised by winds, 
wavea, and currents to bar ihett own progress. Within the same 
bay^ in the minor ihlet of Torbay, the beach at Goodrington 
Sands (exposed to an easterly drift of more than 200 miles, and 
to waves exceeding 300 feet from crest to crest) rises 5 feet 
above the mark of bne weather spring tides; and this tow bank 
is, or was when I saw it in 1889, the sole barrier between a 
grass field and the English Channel. The explanation clearly 
15 that the harder it blows from the east, the more the level of the 
Ki^UshChannel is lowered and the waters of Torbay with it. 

Torquay, February 4. A. R. Hunt. 


Iiinutceptlbility of Inaecui to Poiiona. 

In your review of ** Notes of a Naturalist and Antiquary ” in 
the issue of Nov^ber 18, it is said that the catermllar oi the 
Spurge Hawk Moth ** feeds exclusively on the ^ Spurge, 
aithoi^ the. plant secretes an acrid juice ^'^10 pauifully 
poisonous that It is difficult to imagine a digeiriye apparatus 
competent to deal with it.'” 

'Tnts fecalto to me a eaee* e^hich came under my notice some 
ye^t egbf fa which a drugj^ had prepared a quantity of 
pmiMed whbat for kitting sparrows, then iMly introduced here 
and a great Duicaiice, by soaVing it in a solution of strychnine 
oajkhired with muEentiu Hi frmnd that on keeping it for some 
tifheln akvdbom boxes it becatae Itdasted with weevils: so 
1 aaan 4 N 4 ^ to find if h; I^tty cemta^ the alkaloid. The 
bot^ lyeie fidi of weerile and thidr 9 >C 7 «inent> and the wheat 
waa ame it eaten* Str^nine was present in 

the wh!|il 4 n and In appaninUy fariger proportion in 

thh< so that it had eridentiy Mied through the 

diii^^ awb)^ , Witu A Pxxoh. 

ihp|#ea a Awther iUustratlon of the 
, abk to ffeed 

^ ' ‘ id hatLPW thtowih 

: to hCmariy a 



Bipedal Lixarda. 

My correspondent, Mr. H. Prestoe, has taken the trouble to 
examine the collections at the Natural History Museum, and 
by 8(0 doing has identified the bipedally-running Diamond licard 
01 Trinidad, referred to in my last week’s communication, with 
the ^maha suritusmensis of Gray.. This identifiegtion is of 
additional interest, since it associates the faculty and habit of 
bipedli locomotion with yet a third family group of the lizard 
tribe^ jhamely, that of the Teiidae. 

A good iliustratton of the species under notice, in a state of 
repok* is given in vol. v* of Lydekker’s ” Royal Natural 
H&mty,** W. Saviixe-Kent. 

‘ TOTAL ECUPSB OF THE SUN. 

Indian mail «fter the total 

L of January aa ms now Arrived, and it 

fill number of details o^ Uk worip results 

[iiri during tbA two stbtality. It is 

how possible to suBfdehimht the informatum 


in Nature 

■■P-. * 94 ) reportt of'. 
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for the active intereft shorm in the whole of the astr^ 
nomical operationa. Rarely, if ever, has the work of 
observers been given greater facilities; and the crs^H 
for the succesi) 6f the recent eclipse investigations js 
due, to a la^e eatent, to the help of the Indian Govern** 
ment, as wel] as to the perfect weather which prevailed. 

The invaluable aid given by the ofliccsrs andcrew.^t^ 
H*M.S. Mdpomen^ was described by Sir Norman 
Lockyer in last we^’s Natt;re. The results obtained 
by this new eclipse force appear to have exceeded Um 
highest anticipations, and our only source of regret » 
that the trained perceptions of the officers and men of 
our ships have not previously been enlisted to advance 
the knowledge of solar physics by observations of solar 
eclipses. Naval officers are so familiar with optical irf^ 
struments, that they need but a few hints to be able to 
make most of the observations required during eclip^. 
The ** Melpomenes” have proved their efficiency ae 
eclipse observers, and we hope their work will be taken 
as a model of what can be done upon future occasions 
by enlisting the sympathies of naval officers and me^ 
in astronomical investigations-; for the knowledge thus 
obtained is both .abundant and valuable. To the assist¬ 
ance given by Captain Batten, who took charge of all 
the anairs of administration and organisation, must be 
ascribed a large portion of the success at Viziadurg. 

Sir Norman Lockyer expressed this o^nion in the 
course of a few remarks made by him at the end of the 
eclipse. 

** Vou have no right to cheer me/* the Timtt of India reports 
ham to have said, 1 have the right to cheer you, and had I 
a hundred and fifty throats I would do it right heartily. It is you, 
the oSieers and men of U.M.S. Molpamono^ who have been run¬ 
ning this camp, am] we throe have just stood by. You have done 
all me work, and you have been making a bUof history, not only 
for British science but fur ffie British Navy. The records of this 
expedition will be fogged in one of the Admiral^ books, and t 
am proud to have pieh associated with yqu in this Eclipse 
Expedition id i8p6. The work you have done has not only 
been in propoitloo lo yoOr itumbers, a hundredand fifty to three, 
but you Mve borite ‘the burden and heat of the. day, and I thank 
you ffom the bottom of my heart for the admirable manner in 
which you have, behaved towards we land-lubbers. We have 
done our best, you have done your best, and between us we have 
to*day accompoahediwhat has never previously been done in the 
bixto^ of the Wprid. . A hundred and fifty British Bluejackets, 
have observed an eclipse just as perfectly as if they had been 
drilled for years tnefeend of a few days. We liave been perfectly 
successful along all the lines of work we laid down, and we have 
done everything we tried to do. I do not really thank you a bit, 
but I congratulate you from the bottom of my heart upon tho ^ 
splendid success you have achieved.'* 

Froib tb« various reports which have now reached i 
this country, wc make a few extracts to show 
scienti^c results were obtained at the eclipse stations, 
b^inning with extracts from the letter contributed by> 
Sir Norman Lctckyer to Tuesday’s Afi>ming Post 

ViKlADUaG. i 

“ When I come to the scientific results I hardly know how to 
begin, for there is so much to tell The * Melpomenes’ haVe { 
certainly beggared all former records. In the prismatio camenih 
every puite we hoped to expose at the difierent times, carefa%' 
thos^t out beforehand and bearing in mind the capacities of 
the; instruments, now bears a precious record. In the two 
Camims the number of spectra photogTaphe 4 amounts to about 
riaty; 6 f thew forty are dHtributed over four plates^^ dfopptqjf 
ptat^^ as they have been called, because they drop inch bylnw 
add secqnd at the begkiaing and the end of the tohd ’ 

phase, Ou each pHUe thcreiMe we get a histocy of the 
solar atmqimhese for ten aeconds ; leegihs of the arcs tepr 
how the/ tSl^reiit chemical constituents are distributed, ana^ 
thch exactly, iwhft the xOnadtuents are^ 

seme it has been roughfy estimated that tif ^ 

lines. It is psett|c certain, tbe^; 
that madly vriw he necouioy 

bftfm ifiw tAa forth a detolfod^dea df the arance sscDred. 


4 **A8 was anticipated, the illcsea•sdd^mrifou lw^ 

I helped us on Ince^ knowledge of the corona. Several heautiAu 
I; corona imttes have been secured on both of the priitpaiic 
' cameras. The want of any visible oaniwcdon between the 
i; materials of the corona and of the dhromosphero is ag^ 
demonstrated. The definition in Some of the' plates is so good * 
that the bases of the streamers are depictea in :the oOronal 
‘ rings, while the prominence and chromospheie rings take no 
' notice of them wbat(;ver- This result seems entirely in harmony 
with the telescopic observations of the stn;icture of the coropa 
‘ Which I made with a 3f-inch Cooke telescope. The prominences 
, seemed entirely disconnected from the corona structure lying 
near them, and. there was no increase of luminosity aS the 
prominences were approached/’ 

^ The ** flash *' spectrum was photographed, both at the begin¬ 
ning and end of totality, with the six-inch and nine-inch pris- 
mstic cameras. The results of the six-inch camera with the two 
prisms (see p. 395) surpass all previous records, about double the 
number of lines photc^mphed in Novaya Zemlya In 1896 being 
recorded upon the plates. Photographs of the corona were 
obtained with a four-inch telescope fed by a ccelostal. Lieut 
Blackett, R. N., in cha^ of the star observations, reported tho 
appenranee of some object between Mars and Jupiter, where no 
star down to the third magnitude occurs on the chart. Prof. 
Pedler, using a grating spectroscope, observed during the total 
phase ** that the strong arc lines of iron and magnesium were 
visible on the inner corona, while no spark lines were seen. " 

MeUorelogical Phsnawena, 

Mr. J. Eliot, F.R.S., the Meteorological Reporter ,t<> 
the Government of India, aays:— 

** The meteorological phenomena accompanying the ech]^ 
were much less striking than wm anticipateo. Observariona 
expressive of the air were taken with a barometer and a Richard 
Ffcre’s continuous self registering barograph. The trace on 
the barograph on the aand was practically identical with iho^ 
on the a I St and a3rd, and the influence of the Solar eclipse was 
either nil or very small, and will required careful examination Of 
the traces 10 detect 

Observations of the temperature of the air were taken by 
means of six thermometers by BaiW, which had been carefully 
tested at Kew, and also by means of a Richard Fr^re’s thermo¬ 
graph. The observations show that tempetature rose more 
slowly than usual from ij a.m. until about totalUy» when It fell 
' rapidly about C F., and was constant for some time after totality. 

** This fall m temperature at Vixladarg waa pcurtly at firit due 
to the usual change from land winds to sea breezes, which 
usually lakes place at noon. On the day of the eclipse easterfy 
winds prevailed during the previous night and morning unm 
about xe-is P*m. A short period of calms and light aH« 
obtained until three minutes oefore totality, when the wind 
shlfied to west, and blew more or Jess steadily and itrobglT 
during the remainder of the day. The only instrument which 
riiowed any large influence due to the eclipse was the solar 
radiation thermometer. It rose steadily firom iodrise until 
i^ut minutes alter the commencement (f.a. 1 $ a.rin.), when 
: it read f 44** F. Xt foil continuously and with ioormng nuddity 
Un^til lhe ^ ol totalky^ when it registered (procricallyAhn 
temperaintd^aiif/ Ike air^} Ihiriiig the latter piart of ifois ps 4 oA. 

it fell at rite riita qf upwards of 4^ fo fivemkuMea.’.' . . 

Sahixiu .■.'.r-'* 

The obSerVatiofis at Sahdol (says ffiS 
' wefo poiut^iety successful. The Astronomeir' RdyuJ tkp<M 

seven laroe {dat^ duriug totaltty* i^d tweh^ fodr 

pairmlp^^ Hisjfootognqdti sbour riiesun^shn^foui^l^i^ 
m Turner twdve pMiu^ durii^ ' 

' and tWd plates in polarised l^t Tbe |ibbt<S^ 
tl^ ^(li^caipfoer and 

- .Oen'eral' Stiahaxb' 'Sb^^^^hmas ^ 

and Cokm^ Basr^madc coronal dro;w%pi fo^ 

j, ' ;v, 

4 ne.'ec 9 tfee:wafeeupavpnuiiBro 

' ' c o rotta'ianfo'^i ji e cu t ind 'ri^^ 
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Ctiptiijtn HW ^otopa sp^tra are eaeellent, ahoaing a amail I 
(jxtanMQD vf ine tinea. Captain Hilla obtained a aeries of 
•e^omrea for itbe Ittsh M the beciTinihg and end of totality, 

' imbWiOg the Whole apactlOacopic mstory of the auO’a limb, from | 
-tte $Olar ifiectrom tntoiz|^ the flaah to the prominence. I 

Mr. KOiadU (band the oorOtiil apectrnih tou faint at a Quarter 
•dfanieter froih the tun'* Ifettb for determinatfoo of the velocity 
In the line of ^ht, but oaitf^t the bright Hoes in the spectrum on 
another phototipadh at t^ead of totality. Mr. Newatl observed 
very stroniEt polanaation hi the comtia visadtly, and also observed 
the green coronal ring with the objective grating spectroscope. 

JauR. 

The eclipse party from the Poona College of Science, under 
Prof. K. D. Na^mvala, had its camp at Jeur, and within two 
hundred ^rds oTit were the Lick observers, under Prof W. W. 
Campbell. At Teur were also the Japanese astronomers, under 
the direction of Prof. Taeru^ with Prof. Hiramaim and two 
assistants. Two miles further south was Mr. C. fiurclchalier, j 
with Major Harkness, Captain Dugon, and otners, Every branch 
of eclipse work was represented at jeur. 

All the eclipse parlies at this station may well be congratu* 
Sated on the successful issue their arduous labours and careful 
preparation. Thirty good photoipraphs of spectra^ Hfiecn of 
which are excellent, were secured by Prof. NeeMcnvala, and 
about the same number by Prof. Campbell. In the case cf the 
Poona eclipse party these preparations were rendered partkularly 
arduous by the vesy late arrival ^f some of the prindpol instru¬ 
ments sent out from England; Prof. Sfaegamvalat Cooke 6dnch 
spectroscope haviiw piily arrived on January 11. Upon this i 
inatrument two prums of 45^ were mounted, and the length of ! 
spectrum given by them was twelve inches. The ** flash’’ spec- j 
trum was caught on thrM platM, and on one spectrum the length I 
from Dg to H is e^t inenes. The Maharajah of ICohlapore, 
who had UberaUy supported Prof. NawamvaU wUh funds for the 
eclipse instruments, socially deputed I^OL Apte to loin the Poona 
party Prof, i^te sectifad some very interesting observations on 
the visibility of planets aaring the course of the phenomenon, 
and theV'WtU be of vhtae In determining the intensity of the 
corona light. 

In addition to the infoeiiMitioii given in the foregoing extracts, 
we learn that at the Astronomical Associations camp at 

Talni good ffootograpbs df the corona were obtained, and Mr.» 
Eversh^ sacceeded In photographing the ** flash ” spectrum, 
and m carrying out the whole of hii extensive spectroscopic 
programme. At Cogra, north of Nagpur, pr. Copeland 
obtained photograph of the coroxu with hb telescope of 40 feet 
focal length. Paitiettlart of the instruments employed at the 
various stations haVe already been given in Naxuuk, 


; P/TC^£/lPLAArrSJ 

A MONG receiiU d^itions to the attractions of Kew 
Gardens is a house largdy devoted to pitcher-plants; 
and th^ pastyoaiT has seen several miportant additions to 
OUT knowibdige of this very interesti^ class of plants. 

Pitcher-pmts. as enumengled bv Prof. Vines, are found 
in ten genera^ aistributed ihro^h widely separated 
natural or«kr% vii.. (4) Shirracemacete; J?ar/- 

i (2) NepentA^eat (Nepen^Aes); 
ip Asclepiadacese (I^iscMia) ; (4) Saxiffagace'se {CeMa- 
/a/Wr); (5) Lentlbiilanaceae Poly- 

. Of these the only natives of 
04 04^0 2ft the ** SiaddatrWOfts*’ (WnVsifanVi), of 
mtdh iH^veital s^pedhi ate hot^uhaoiifirv:m in running and 
But the genes which the name is 
Ibe only representative, 
ordeii^ to whidi about spocies are assigned 

% Jleotl^ or the East Ittdtah 

^ aoalbered thtohgh Astsh Africa, Mada- 
last^ Australia; ^ lait the number m known species 

. * flUprim from 
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is now considerably larger. About forty species or 
hybrids are now under cultivation at Kew. Mr/H. J. 
Vaitch^wbose Ann has done so much for the introduce 
ti<m of these plants into cultivation'-’in his admirable 
acedont of die genus in the Journal of the Royal Horti- 
cbltll^ Society, gives twenty-four as the actual number 
(H' irOe allies m cultivation, in addition to a l^e 
number of varieties^ and primary, secondary, or tertiary 
hybrids. 

Pfipenik^s is not grown for the sake of its blossom. 
Tb^ nov^Sf borne in terminal inflorescences, are small, 
ahd of simple type, the perianth consisting of fourusuaily 
grj^ segments. They are unisexual and dioecious. 1 
nim no reference to any insect-visitors to the flowers; 
and they are probably anemophilous. The interest of 
these plants centres in the remarkable terminal ap- 
pend^es to the leaves in all the known species, the 
ab^ta or pitchers, which are constructed on a uniform 
general ty^, though varying greatly in size, form, and 
coiour. To promote the formation of these pitchers, 
cuNvators usually “ stop ” the blossoming, so that special 
cultivation is needed for the production of hybrids. The 
pitcher itself is generally regarded as an expansion of the 
petiole or leaf-stalk ; Sir Joseph Hooker describes it as a 
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“ modification of a gland situated at the apex of the mid- 
rjy(J Of the leaf*^ The lid is always completely closed 
upfil maturity, and the fluid is excreted within the 
eii^Sed charobRr. 

The com^ition and properties of this fluid have been 
the edbject of many investigations. Nbtwithstandii^ 
thilli One or two recent intjuirers have come to a contrary 
co^ueion, the observations and experiments of Prof. 
Vb^ may be said to have Anally settled ^ point that it 
COnbuha a true digestive principle. The teleott^ical bias 
eighteenth century conneaed these pitchers of 
weitii^: wiui the needs of thirsty travellers or of birds. 

’ Idmada describes the phehers as ^*imuam dulcem 
amabilcm, cOnftntantem, inaidam suppedt- 
00^. ad necessanum hominis usutpv into 

adopting the naizte NmkiAes {M’oposed by 
Cum enitti ef hao^ hoi w^etwe epenthes, 
ce^t. 9 dtanicia omnibus mi. Qms Botanicorum longis- 
ai^vl^p«fe nrofoctus, at min^ilee^k hanc ptotam re- 
p»r#i^ncm M nipeietoriSQ^ attonitua^ pvae- 

malorum tdinBoam Greatoria lOaiKiim 

adi^^iret ; Thera are unkntxxm^ 
0atatxkKt a|huiai Mhsiieus^ theoiy ;^la 0 
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first place the fluid is absolutely unpotable; and secondly, 
nearly all the known species of Nepenthes grow in 
climates where the traveller need never be thirsty. Mr. 
Burbidge states that on the great mountain raiige«4>f 
Kina Balou, in North-west Borneo, the ‘'paradise of 
pitcher-plants,” there is a deluge of rain every nightiin 
the year, while in the day-time the air is in a constant 
state of “ Scotch mist.” The internal surface of the 
pitcher is provided with a large number of specialised 
glands, from which the secretion is poured out into the 
pitcher. The fluid has a slightly acid reaction, and 
yields a large quantity of solid matter on evaporation ; 
and the most trustworthy analyses that have been made 
show that the preponderating unorganised constituents 
are potassium chloride and malic and citric acids, with 
smaller quantities of soda, lime, and magnesia. The 
researches of Vines have convinced him that the pitcher 
secretes an enzyme which has the property of digestnijg 
organic substances in the presence of an acid which is 
always found in the fluid ; and that this digestion is not 
due to the putrefactive bacteria which are always present 
in the liquid. All the species of Nepenthes are either 



Fig. a.—Pitcher of Nepenthes Dickientana^ one-fourth natural aiit. 

epiphytic or grow in wet soil, and agree with other 
carnivorous plants, such as Drosera and Dionmi^ in 
having a very reduced root-system ; the food-substances 
obtained through the pitchers thus supplying the lack of 
nutriment from the soil. 

None of the other pitcher-plants, with the possible 
exception of Cephalotus^ are, according to Vines, truly 
carnivorous. In most cases they are insect-traps, but 
they produce no digestive enzyme ; the captured insects 
are decomposed by the microbes which abound in the 
fluid, and the products of decomposition absorbed by the 
plant. In Darlingtonia^ and in Sarracenia^ one species 
of which, the “Side-saddle-plant,” is abundant in bogs m 
the Northern United States and in Canada, the lid is 
replaced by a hood, and insets are attracted by honey- 
glands placed near the mouth of the pitcher. In Uischima 
the pitcher, which has no lid, is not nutritive ; its main 
use appears to be to husband the water required by the 
plant. The pitchers of Cephaiatus closely resemble ip 
appearance those of Nepenthes, Several secies of Uiii* 

NO. I477^VOL. 5 ?] 


euiaria^ or Bladder-wort, are among the prettiest of our 
water-plants,' with their pale yellow flowers and much- 
divided leaves, ornamented with the minute bladders, 
which are clos^ by a valve opening inwards, thus pre¬ 
venting the escape of innumerable aquatic animals which 
creep into them. It may be added in conclusion that 
one of our few native non-chloropbyllous root-parasites, 
the Tooth-wort {Laihrcea squamarink)^ belonging to the 
Scrophulariacese, has singular hollow underground scale- 
leaves, which may be regarded as rudimentary pitchers, 
and resemble those on the exotic terrestrial si^cies of 
Uiricularia, Their purpose appears to be the reverse 
one to that of the pitchers of Dischidia^ viz. to serve as 
organs for the excretion of superfluous moisture. 

Our illustrations are taken from Mr. Veitch’s paper on 
Nepenthes in the Journal of the Royal Horticultural 
Society. Fig. r, a hybrid known as N, Sedenii^ a cross 
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between N, Khasiana and an unknown species, shows 
the general habit of the genua. Fig. 2 represents the 
mamficent pitcher of IXcksoniana^ a cross between N, 
RaJHesiana and N Veitchii, In Fig. 3, AT. R^ardsuma^ 
Hook, f., a spike of male flowers is shown; also a 
magnifieo portion of the glanduliferous surface of the 
pitcher, A^W.B. 


A NEW ARTILLERY CURONOGRAPH> 

'T'HE ordinary chronograph used in artillery experi- 
^ ments consists of a falling shutter held suspended 
by an electromagnet whose circuit is broken hy th^ pro^ 
jectile, which cuts a wire in its passage. Other wires iuf 
I Bu«d us>oft aa anitle in ta pp. 97 and 1S9I' 
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cut at intervals along the path of the projectile^ and as 
each one is cut a knife is liberated which strikes the 
shutter and imprints a mark upon it. These marks form 
a record of the speed of the ball in terms of the known 
speed of a falling bod^. 

This apparatus, which has been perfected by many 
devices, is open to a fundamental objection. The release 
of the shutter and of the knife takes time, a short time 
may be, but an amount of time which becomes objection¬ 
able when intervals as small as one-twentieth of a second 
have to be dealt with. Projectiles nowadays attain 
velocities of half a mile per second, and a new and more 
accurate means is required for dealing with them. 

Such an instrument has been devised by Prof. Cushing 
Crehorc, of Dartmouth College, and Mr. Owen Squier, 
lieutenant of artillery in the United States Army. It is 
based upon an electro-optical principle of comparatively 
recent discovery, that known as the Faraday effect, j 
When a beam of light is polarised by a Nicol prism and i 
then sent through another Nicol prism, it is transmitted i 
if the polarisation planes of the two prisms are parallel, ! 
but is totally extinguished if the planes are crossed. If, i 


and make a record of dots on the plate, which serve to 
determine the time for the projectile record. The falling 
shutter serves to limit the exposure to a portion of one 
revolution of the plate, and to prevent the superposition 
of records. 

The projectile, in starting from the mouth of the 
cannon, breaks the first wire and the magnetising circuit, 
thus extinguishing the light. When it reaches the second 
wire^ it restores the circuit in a manner explained by No. 
2 (Fig. 1). B and b' are terminals of the circuit, a is an 
insulating piece, and c c are elastic metallic plates kept 
apart by the insulated wire D. The projectile ift its 
passage whips out the wire D, and allows c c to touch and 
establish the circuit. The next wire breaks it again, the 
next restores it, and so on. In the figure, four circuits 
are indicated, which may be brought into play one after 
the other, thus providing for the measurement of eight 
thntinfervals. By placing these wires at suitable distances 
from! the cannon’s mouth, any portion of the path may be 
minutely investigated. 

The most striking information derived from such 
measurements is that the speed of the projectile goes on 



Pic. X.—'Recording Apparatus, t tube containing carbon bisulphide >iirrounded*.by magnetising colls, w camera. No 2, arrangement for 

closing circuit. 


however, a tube containing carbon bisulphide or other 
rotatory substances is interposed between the crossed 
Nicols, the light reappears as soon as the tube is exposed 
to a strong magnetic field. This magnetic field is pro¬ 
duced by a coil of wire surrounding the tube, and hence 
it will be seen at once that an electrical contrivance is 
possible which interrupts or restores the beam of light. i 
Add a photojgraphic recording apparatus, and the scheme 
underlying the Crehore-Squier arrangement is complete. 

The recording apparatus is shown in Fig. i. B is the 
polarising Nicol, a the analyser, T the tube containing 
the carbon bisulphide and surrounded by the magnetising 
coil, w is the camera containing the revolving sensitive 
plate driven by the small motor m. The camera is pro¬ 
vided with a falling shutter which covers a thin brass 
disc provided with two small openings. One of these 
openings admits the polarised light The other admits 
light Which had to pass through a hole in a piece of 
alummium foil carried on the prong of the vibrating 
tuning-fork shown in the figure. The vibrations interrupt 
and reistore the light at permtly constant known intervals, 
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increasing for some time after it has left the cannon’s 
mouth. Starting with a muzzle velocity of about 480 m. 
per second, the projectile increases its speed to, say^ 
515m. per second in traversing the first 6 feet from the 
mouth. It is only after having travelled some 25 yards 
that the projectile is reduced to its original muhle velocity. 

I This proves that the impulse of the expanding gas is felt 
some distance along the path of the projectile. 

By a modification of the arrangement described, the 
inventors have also succeeded in determining the speed 
of the proiectile inside the barrel of the gun. For this 
purpose they secured a wooden lath to the cone of the 
ptojectile (Fig. 2), provided with rings of metal at de¬ 
creasing intervals. These rings were connected among 
themselves and 10 the projectile by a wire running along 
the* length of the rod, the whole being smoothed and 
turned Into an accurate cylindrical shape. A wooden 
block, A (Fig 3), was fastened on the muzzle of the gun 
by means of screw clamps, and a brass collar with steel 
rings^C, was made to embrace the rod, which in the original 
position the projectile just projected from the muzzle. 
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A circuit through the steel rings, the brass ctlllar, the 
fnetallic rings on the rod, the projectile and the body of the 
gun was completed whenever the brass collar touched one 
of the rings on the rod. It was broken when the wooden 
portions passed, and so an alternate transmission and 
•extinction of the polarised beam was brought about, which 
served the same purpose as in the arrangement first de^ 
scribed. The curves obtained showed a constant accel¬ 
eration of the projectile within the barrel, which would 



Vic.. 3. — ApparatUH for measuring velocity of projectile Inside the barrel. 

indicate a constant pressure of the gas. But unfortun¬ 
ately no complete records were obtained, the rods having 
broken off half-way through the barrel, 
fc The most remarkable circumstance of all these trials 
lies in the extreme smallness of the intervals measured. 
In some experiments ten points were taken along a 
length of 72 cm., which corresponds to a duration of q 005 
seconds, and reduces the interval observed to 0*0005 
■seconds. 



Fig. 3.’—Block attached to muuile for making circuit. 


Needless to say, the apparatus may with equal success 
(be applied to other fields of micro-chronographic invest!- 
:gation. 


NOTES, 

At the meeting of the Royal Society next Thursday, 
EFebruary 24, for the discussion of the scientific advantages of 
4in Antarctic expedition, the fottowing are likely to take part in 
the discussion which will be opened by Dr. John Murray :—^The 
Duke of Argyll, Sir Clements Markham, Sir Joseph Hoofcer^ 
Sit Archibald Geikie, Dr. Neumayer (Director of the Deutsche 
-Seewarte), Dr. Sclater (Secretary of the Zoological Sodety), 
Prof, D*Arcy Thompson, and others, 
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Prof. Alexander Agassiz writes to Prof. Ray I«ankeater 
from Sura, Fiji, under date January 3, as follows : I got 
here first days in November, and found my steamer awaiting 
me ; started the day after reaching Sura, and have been on the 
foil run ever since. 1 have learned more about coral reefs than 
on all my former expeditions. Naturally my experience else¬ 
where has been of great service. The problem is getting more 
and more complicated. My boring was a fizsle. I only got to 
80 feet ; but in a region where there are elevated reefs nearly 
1000 feet thick, that means nothing. From all I hear about 
the Funafuti boring (700 feet), and from what Prof. David 
writes, 1 fancy the bore-corc will not bring us any nearer to a 
conclusion. It certainly can not help us to ascertain how atolls 
1 have been formed.'* 

j That until a few days ago (February 10) there lived in 
I Eaton Square a nephew of Sir John Moore, and a man who 
many years ago attained a considerable distinction in geology, 

! was little known to the present generation of scientific workers, 
j John Garrick Moore was born in 1804, and inherited an estate 
I in the northern part of The Khinns of Wigtown.shirc, near 
Stranraer. He became a Fellow of the (Geological Society in 
1838, and two years later read a paper on the rocks which 
form the west shore of the bay of Loch Ryan, at the head of 
which Stranraer is situated. In subsequent years he devoted 
much attention to the fossiliferous Silurian strata of Wigtown¬ 
shire and Ayrshire, ami contribute<l the earliest account of the 
rocks near Garrick. He likewi.te published accovint.s of the 
Tertiary fossils of St, Domingo and Jamaica. For many years 
he served on the Council of the Geological Society, terminating 
his official conttcction in 1875. In 1846 he was appointed one 
of the Honorary Secretaries, and later on for several years he 
was a Vice-President of the same Society. He was elected a 
Fellow of the Royal Society in 1856. Educated at (Queen's 
College, Cambridge, he early, gained a sound knowledge of 
mathematics and physics, and in after years he contributed a 
few articles to the Philosophical Magazine^ dealing with the 
influence of the obliquity of the ecliptic on climate, and criti¬ 
cising some of the principles enunciated by Ramsay with regard 
to the erosion of lake basins. , Living to the advanced age of 
over ninety-four, Moore long outlived the majority of his old 
friends, of whom Murchison was one with whom he was 
intimately associated. 

We have received further correspondence relating to the two 
Societies in Lincolnshire, to which reference was made in our 
issues of December 30 and February 3. It appears that the 
older Society, the Lincolnshire Naturalists' Union, does not 
regard with unmixed friendliness the newer and possibly more 
vigorous Science Society. Into this unfortunate conflict of 
interests it is not our province to enter, and we can only repeat 
with renewed emphasis that it is a most serious mistake to allow 
the spirit of rivalry to enter into the matter at all. The welfare 
of b^h Societies can only suffer, and the progress of science in 
the county can only be retarded by firiction. The Lincolnshire 
Science Society explains its origin by accusing the Union of fail¬ 
ing to carry out the objects for which it was founded, There 
may or may not be truth in the accusatlmi, but we are bound to 
admit that evidence of scientific activity on the part of the Union 
has not been obtainable. We cannot find the latter body among 
the corresponding societies of the British Aasooiation ; neither 
can we l^rn that any publication has been iuued under Its 
auspices. Attention may be called to an article by Prof. 
Mek|ola,on the wOrk of local societies, published in these columns 
in 1896 (vol liv. p. 114}, in which some of the causes of the 
decay of such societies are pointed CHjft, ahd the adtsnth^ bf 
^ federation insisted upon. We can only hope that T il hnd I ris ijUc 
will not present to the scientific world a divided Iroftt m u 
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question in which both parties are really striving for the 
same end. 

It is announced that in connection with the completion of his 
twenty-fifth year of office as Woodwardian Professor of Geology 
at Cambridge, Prof. T. M*Kenny Hughes, F.R.S., is to be the 
recipient of an illuminated address, to be presented at a public 
dinner to be held in London on Saturday, the 26th inst. Sir 
Archibald Oeikie has consented to preside. 

The death is announced of Dr. Rudolf Leuckart, professor of 
soology and zootomy at Leipzig. 

Prof. Alexander Graham Bell has been elected presi¬ 
dent of the National Geographic Society, Washington. 

Many men of science will grieve to learn that there is no 
improvement in the condition of Sir Richard Qualn, who has 
been in ill-health for some time, and is gradually getting 
weaker. 

We regret to see the report that Sir William Dawson, C.M.C., 
F.U. S., formerly principal and vice-chancellor of the M‘Gill 
University, Montreal, has had a stroke of paralysis. 

Dr. Nansen ha.s consented to deliver a lecture at the Queen’s 
Hall on the evening of Monday next, February 21. Lord Lister 
will take the chair. 

The organisation of the Corps of Electrical Engineers, Royal 
Engineers (Volunteers), has now been completed, and applica¬ 
tions for membership may be made to the adjutant, Captain 
Brady, R. £., at the headquarters of the Corps, 13 Victoria Street, 
S.W. Major J. Hopkinson, F.R S.,i8 in command, and Lord , 
Kelvin is honorary colonel The War Office is offering every* 
encouragement to the development of this new Corps of 
Volunteers. 

In the House of Commons on Monday, Sir H. Vincent asked 
the Under-Secretary of State for Foreign Affairs what grant 
would be proposed from public funds for the representation of 
the United Kingdom at the Paris Exhibition of 1900; and if be 
could state what sums Germany, the United States, and Italy 
proposed to allocate for the representation of their national 
industries, In reply Mr. Curzon said It is proposed to ask 
Parliament for a grant of 75,000/. to provide for the expenses 
connected with the British section. The German Government 
has sanctioned a grant-in-uid of 5 million marks, or about 
250,000/. The United States Government has made a 
Treasury estimate of 350,000 dollars, or about 70,000/. In Italy 
nothing has yet been officially settled as to the exact amount to 
be devoted to this purpose. 

A c;reat authority on iron and steel has passed away in the 
person of Prof. Styffe, who died in Stockholm on February 3, 
having just entered his seventy*fifth year. After completing 
his studies at the University of Upsala fsays Engmeering^ he 
passed through the School of Mines at Falun, and was after¬ 
wards engaged as a mining engineer in the Sala silver mines, 
but he was scon called by his Government to be the chief 
director of the Royal Technical Institution at Stockholm. Here 
he rendered great services during mo^e than a quarter of a 
century, and was consulted at the same time by the Bc«ard of 
Iron apd Steel Works (Jernkontor) in Sweden. When the 
constrsCtion of railways was begun in Sweden, some forty years 
^0, the question naturally arose of using the excellent native 
and Steel for the railway plant, and the State appointed a 
Cominlttee to make careful researches as to its adaptability for 
the purpose. Director Styffo was appointed chief of this Com- 
wittea^ carried out these researches during a period of five 

yedirft Ih most ininuie and scientific manner. His results 

were pebli^ed in the Amnis of the Jemkohtor, or Board of 
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Iron and Steel Works in Sweden. They were translated into 
English by C. P. Sandberg, and published under the title of 
**The Elasticity, Extensibility, and Tensile Strength of Iron 
and Steel.” The work caused a great deal of interest in the 
engineering press at the time. Styffe was juror for Sweden for 
mining and metallurgy at the London International Exhibition in. 
1862, and at the subsequent exhibitions in Paris and Vienna. 
Last summer he was present as an honorary member of the 
International Congress for the Testing of Materials at Stock- 
hollaraud was duly honoured for his long and valuable services. 

AMgRiCAN geographers appear to be far from pleased with 
the pfojected plans of Captain Sverdrup. He purposes this 
sumn^ to use the with Dr. Nansen’s approval, for the 

expiation of the northern shores of Greenland. These plans^ 
it objected, materially affect and invade Lieut. Peary’s 
fieia df work, who has not only already done a great deal orb 
the north coast of Greenland, but has for a long time had ii> 
view a project for its continued exploration this summer. The 
American Geographical Society, in its recently-issued quarterly 
Rulhtin^ publishes two strong protests. It is asserted that 
Captain Sverdrup, by setting out at the same time, adopting 
Peary’s route and aims, utilising his experience, and interfering 
with His resources of men and dogs in North Greenland, will 
frustrate the labour of ten years, and turn to advantage all that 
skill and courage has already accomplished. The caustic com¬ 
ment is made: **There is no legal impediment in Captain 
Sverdrup’s way. He can do these things if he will, and men^ 
will remember him as the one Arctic voyager whom they would 
gladly forget.” 

The ** Year-Book ” of the Royal Society, No. 2, 1897-9S, 
has just appear^. There are several features in it which lend 
additional interest, and form an improvement on the last issue. 
For instance, the scheme of regulations for tfie administratiors 
of the Publication Grant of looo/. from H.M. Treasury is given, 
as well as a good deal of information regarding the annual 
Government Grant for scientific research, such as an account of 
the appropriations, and a list of the Boards recommending 
assignments from the fund. A note on p. i slates that appli* 
cations for grants, and the reports on them, must be sent in by 
January 31 ; but the late issue of this ** Year-Book ” (apparently 
it is brought down to November 30, ih each year) renders the^ 
information valueless, at any rale for the current year. The 
lYesiri^tit’s address and other anniversary matter is now 
omitted from the Proceedings, and published instead in the 
“ Year-Book.” 

I A STRIKING novelty in vacuum tubes is described by Prof. 
Trowbridge and Mr. Burbank in the February njmber of 
the Philosophical Magazine. The space between anode and 
kathode is done away with, and a continuous wire is ted through 
the exhausted tube, which is then inserted in a circuit contain¬ 
ing a spark gap and one of Trowbridge’s improved ** rheostatic 
machines.” The latter is charged by means of a battery of 
10,000 storage cells. The condensers constituting the machine 
are charged in parallel, and then discharged in aeries, thus giving, 
rile to a voltage which may be made to approach a million. It 
is not surprising that by this means novel results are obuined. 
The tubes glow all over with a brilliant phosphorescence. X- 
rays are developed; but their photographic eff^t cannot well br 
brovight into evidence, owing to the fact that brush discharges- 
pass between the tube and the sensitive plate, which on develop¬ 
ment bw a star-spangled appearance. The akin of the hand) 
shows all the symptoms of X«ray burning. An- aluminium 
mirror attached to the wire inside the tube throws a beam of 
kathode rays upon the wall, which may be deflected by a piece 
of tirifotl At extreme exhaustions no difference is noticeable- 




whether the tube is on the anode or the kathode side df the 
spark gap. The distinction between anode and kathode rays 
disappears. 

From the Blue Hill Meteorological Observatory, of which 
Mr. A. Lawrence Rotch is director, wc have received 
(the first issued from the Observatory), by Mr. S. P. Fergusson, 
on the highest kite ascensions in 1897. On September 19, 1897, 
as already described in Nature (voI. Ivi. p. 540). the meteoro¬ 
graph was raised to a height of 3013 metres above sea-level. 
The highest kite was 40 metres above the meteorograph, or 
3052 metres above sea*level. The kites and meteorograph were 
sent up from near the summit of the hill, which is 192 metres 
above sea-lcvel. On October 15, 1897, the meteorograph wus 
raised to a height of 3571 metres above sea-level, or 558 .metres 
higher than on September 19. The highest kite was 40 mcMs 
above the instrument, or 3611 metres above sea-level. At the 


KITE METEOROGRAM OF OCT. 15 , IS 97 . 



top of the line were a I-amson ribbed kite with curved surfaces, 
having an area of 6'60 square metres, and a self-adjusting 
Hargrave kite, having an area of 3*35 square metres. Two 
other Hargrave kites, each having an area of 2*13 square metres, 
were respectively attached at distances of 2000 and 3500 metres 
from the top of the line. The length of line employed was 
6300 metres, and the pull, when all the line was in the air, varied 
between 56 and 68 kilograms. The instrument left the ground 
at 3.48 p.m., and reached the highest point at 6 p.m. The 
work of reeling in the line began at 6 p.m., and the instrument 
reached the ground again at 8.20 p.m* The meteorogram 
obhuned during this flight is one of the best that has been 
secured, being complete, with very clear and smooth lines. It 
is here reproduced /rom the Bulletin, At the highest point 
reached the temperature was 5*0® C., and at the Observatory it 
was 22*2''. An interesting feature of this flight was the passing 
of the meteorograph through the cumulus and alto-cumulits 


levels of clouds, as shown b>* the increase followed by a decrease 
of humidity at heights of 1500 and 2800 metres. At the Observ¬ 
atory the wind was from the south-west during the entire 
flight, and the velocity varied between 5*4 and 8 0 metres per 
second, true velocity. Above the height of 1000 metres the 
direction of the wind was north-west. 

Prof. Geo roe M. Stratton, of the University of Cali¬ 
fornia, has made a novel experiment in inverted vision by wear¬ 
ing for eight days a mask fitted with lenses which invert the 
visual image, thus projecting it upon the relina in an erect 
instead of the normal inverted position. Hb soon learned to 
refer all objects to their correct positions, in other words to 
see them right side up ; but, on removing the apparatus at 
the expiration of eight days, everything appeared to l)e upside 
down at first. He therefore concludes that the seeing of 
objects right side up is due to a mental rectification cif the 
visual image actually projected upon the retina. 

At the meeting of the New York Academy of Sciences on 
January 24 , Mr. E. L. Thorndike, of Columbia University, 
gave an account of a long series of interesting experiments on 
comparative psychology. These experiments were made upon 
cats, chickens, dogs, monkeys and other animals, and were 
supplemented by the experience of professional animal trainers. 
According to a report in Science^ cats were placed in boxes with 
doors so arranged that they could be opened from the inside in 
various ways, in one sei of experiments by pressing a latch, in 
another by pulling a cord, by pulling a hook attached to a cord, 
or by turning a button. Again the arrangement was more com¬ 
plicated, and two or three separate movements had to be 
combined in onler to release the door and let the animal out to 
reach the fish placed outside the cage. Curves were given 
showing the rate at which the kittens learned the various tricks, 
the time taken to get out becoming gradually shorter. The 
trick was always learned by accident ; one lucky hit would 
prepare the way for another. There was no trace of rational 
inference. Seeing another animal do the trick a hundred limes 
was no help. Nor was it possible to leach the trick by taking 
the kitten's paw and putting it on the latch, and so opening the 
door, no matter how often it was repeated. A habit once 
formed artificially will overpower natural instincts. A chicken 
that had been compelled to jump from a box to the floor in a 
roundabout way by a cardboard placed in its way, felt unable to 
jump down to its food directly when the card was taken away. 

Sir A. Hardjnge's report on the East Africa Protectorate, 
1897 (C.-8683), contains a careful summary of the manners and 
habits of the native tribes. There are many broken or slave 
tribes, besides full tribes. One common characteristic appears 
to be the looseness of the tribal tie and the smalt amount of 
direct government, either by chief or council. The Wagiriama 
of the Malindi district are a vigorous and handsome race of a 
dark brown, almost black, colour; and closely allied to them, 
though politically distinct, are the Wakauma. They have a 
loose republican sort of organisation, based partly on tribal sub¬ 
divisions and partly on a kind of freemasonry known as 
** kambi,” which involves several degrees, each attended by its 
special ceremony of initiation. The Wapokomo of the Tana 
River district are a fairly handsome and intelligent Bantu race, 
dwelling in thick clusters of beehive-shaped straw huts all along 
both sides of the river. The Wakamba occupy the Attri district, 
and a very useful table is given of the intern^ subdlvisiotis so far 
as they are known. Each family occupies its own ** boma or 
hamlet, and a man on nurrying usually forms a boma of his own, 
consisting at first, perhaps, only of his own hut, but gnduaUy ex¬ 
panding into a hamlet and thence into a village, of erhkli hi 
founder is regarded as the chief. Here is Sir Henlf Maine^e 
i famous patriarchal family in the making; but weehe at dimcli 
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like to have further particulars and assurance that this descrip¬ 
tion is justified by accurate scientific observation. The tribes of 
the interior have neither idols, priests, nor temples; but there is 
a vague general belief in spirits, mostly evil, dwelling in or near 
certain trees or sacred spots, in witchcraft and in ghosts, as well 
as a more vague belief in a kind of supreme being. The various 
tribes have each their sacred animal or totem, which it is un¬ 
lawful for them to eat or kill. Altogether this is an excellent 
report, and the accompanying maps make it of some value to 
anthropological students. 

An exploration of considerable importance has lately been 
undertaken by the East Siberian branch of the Russian Geo¬ 
graphical Society {Izvestia^ xvii. 1,2; xviii. 3). M. Sibiryakoflf, 
a well-known owner of gold-mines, having put a large sum of 
money at the disposal of this society, about twelve persons, 
thoroughly acquainted with the Yakutsk province from a many 
years’ stay in different remote parts of it as political exiles, were 
invited to join in a detailetl exploration—anthropological, ethno¬ 
graphical, linguistic, and economical—of the Yakut and Tungus 
population of the province. The exploration, which has now 
been carried on for three years, has resulted in the accumulation 
of most valuable materials. Anthropological measurements and 
photogpuphs of Yakuts, Tunguses, and Russians were made by 
MM. Gekker, Mainoff, and Vitashevskiy, on a very large 
scale, and part of the data has already been published in the 
Memoirs of the East Siberian branch. Special excursions to 
inquire into the economical conditions of the population were 
made; all materials which are kept in the archives of the local 
administration, and which could be utilised for historical, ethno¬ 
graphical or economical purposes, were consulted* The common 
law of the natives was carefully studied, as also their folk-lore 
and their traditions; and, finally, the exploration was extended 
by the exiles who are kept in Sredne-kolymsk to the extremely 
interesting, and almost quite unknown, Yukaghires of the 
Arctic littoral; while S, Kovalik has nearly prepared for print 
a complete history and ethnographical description of the Yakuts 
of the Olekma region. At the same time E. Pekarsky, who 
speaks in Yakut as in his mother tongue, has prepared for publi¬ 
cation a most elaborate and highly appreciated Yakut dictionary. 
For compiling it, he has utilised all formerly printed materials, 
as also many MSS. which were kept in the library of the East 
Siberian branch, and a considerable amount of notes collected 
by his comrades within the last fifteen years. A special sum 
was subscribed by M. Sibiryakoff for the publication of this 
dictionary. 

A NEW process for preventing the decay of wood has recently 
been introduced, and extensive works set up at Miliwall for 
treating timber. The inventor, Mr. Samuel Edward Haskin, 
has been engaged for the last twenty years in experimenting 
and perfecting the process in America. Hitherto the method 
adopted for preventing wood from decay has been by the with¬ 
drawal of the sap, and the injection of creosote or other anti¬ 
septic substances. The Haskin process, on the contrary, 
retains the sap, but destroys its germinative principle. To 
procure this result the wood to be treated is placed in a , 
cylindrical heating-chamber, and submitted to a medium of ^ 
superheated air at a pressure fourteen times as great as the | 
normal pressure of the air. The substances composing the sap 1 
are by this means chemically changed, and form a powerful 
antis^iti mixture, which becomes consolidated with the fibre, 
thus srrciigthening and preserving the wood. 

Mr. H. L. Russell is continuing his experimental investi¬ 
gations on the ripening of cheese, and, m conjunction with Mr. 
S. M. Babcock, has recently published an important paper 
descrttiiilg what the authors consider to be a new factor in this 
ftroeeii. Hitherto these changes have been solely ascribed to 
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the direct or indirect action of the bacteria that are present in 
the milka and the lactic acid bacteria have been credited with 
playii^ tKe chief r^/e in this matter. But Ru.ssctl and Babcock 
have shown that profound changes of a physical and chemical 
natiiid ^itenr in milk in which bacterial fermentations have been 
excliiuied* and hy means of carefully carried out experiments 
they have obtained results which they 'consider justify the 
assumption that these changes are of a non-vital character, and 
due td the presence of ready-formed enrymes in the milk 
as obmned from the cow. They have, moreover, succeeded 
in separating out proteid-converting (proteolytic) enzymes 
whiob^ when applied to milk, exerted a curdling as well 
as a digestive function. The authors believe that the ripen¬ 
ing of* hard cheese, instead of being due solely to bacteria, 
is ca^d by the joint action of both organised (bacteria) and 
ferments (enzymes). This is a novel suggestion, 
and will doubtless stimulate research in this direction. Mean¬ 
while the characteristic flavours of cheeses still remains a 
problem, and it is probable that in this department investiga* 
tions may teach us to credit bacteria with yet more importance 
than we are even at present inclined to ascribe tu them. The 
authors’ memoir is to be found in the fourteenth annual report 
of the Wisconsin Agricultural Experiment Station, issued in 
December last. Agricultural research in this country may well 
take a lesson from the splendid work which flows so continually 
from the recently equipped scientific stations in the United 
States; formerly the investigator had but little more than 
German journals to take into consideration, but now he has to 
refer on all sides to American publications. 

The BuUetin No. 2 (December 1897) of the Laboratories of 
Natural History of the State University of Iowa consists of two 
articles —** The Coleoptcra of the Lower Rio Grande Valley,'* 
by Mr, H. F. Wickham, and “The Ferns of Nicaragua,’* by Mr, 
B. Shimek. In the latter paper the number of species enumerated, 
including Ophioglossacete and Marattiacece, is i98,abelonging to 
39 genera, justifying the author’s description of Tropical America 
as the “ fern-paradise of the earth.” (In the Briti^ Islands we 
have 38 species l)elonging to 17 genera.) The larger numl>er of 
these were collected by the author in a botanical expedition 
undertaken for the University. The high mountains in close 
proximity to the sen afford a climate remarkably well adapted 
for the growth of ferns, which are stated to form the most con¬ 
spicuous feature of the vegetation excepting palms. A large 
number are epiphytic, and they vary in size from tiny species of 
Trickomanes^ with fronds only a fraction of an inch in height, to 
clinging “ vines ” like Blechnum x^ohtbile^ single fronds of which 
oft€n exceed 30 feet in length, or to splendid tree-ferns. The 
paper is illustrated by twenty excellent plates. 

Farmers' Bulletin^ No, 68, of the U.S. Department of 
Agriculture is devoted to a description of the black rot of 
the cabbage, and the best remedies or preventives, by Mr. 
E. F. Smith. The disease is due to Pseudomonas cam- 
pesirist a parasite especially destructive to plants belonging 
to the Crucifene. 

Messrs. Swan Sonnenschein and Co, have in the press 
•a work on “ Epidemic Diphtheria,” by Dr. Arthur Newsholme. 
The work embodies a research on the origin and spread of the 
disease) from an international standpoint 

Messrs, Crosby Lockwood and Son ask us to state that 
the fiurtbeoming work on “ Submarine Telegraphs : their His¬ 
tory, Construction, and Working,” by Mr. Charles Bright, will 
be published very shortly, and to remind our readers that the 
.sub^ption price ceases to apply on the date of publication. 

A THIRD and revised edition of Mr. W. Arnold Bu6Fum*s 
interesting book on amber, entitled “ The Tears of the Heliades, 
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or Amber as a Gem,** has been published by Messrs, Saimpson 
Lonr^ Marston and Co., Ltd. The volume britigs together 
many facts of interest concerning the origin and decorative uses 
of amber. 

The determination of the density of a gas has, till compara- 
lively recently, been regarded as an operation of great diffi¬ 
culty, requiring elaborate apparatus and a large quantity of 
material. In the course of his researches on argon and helium, 
however, Prof. Ramsay has shown that it is possible by direct 
weighing to arrive at a reasonably accurate result upon as small 
a quantity as thirty cubic centimetres. In two recent numbers 
of the CompUs rmdus are two contributions to this subject 
by M, Th. Schircsing, jun., in which he gives a most ingenious 
method of measuring the density of a gas, based upon the 
balancing of two columns of the gases in a U tube. Two 
vertical tubes about one metre in length communicate at their 
lower ends by a three-way tap ; in one is placed an easily 
absorbable gas of known density, such as carbon dioxide, and 
in the other the gas under examination. On allowing the 
columns to communicate through the tap, a stale of equilibrium 
between the gas, carbon dioxide, and air is set up after abojut 
four minutes, and the level of the invisible surfaces of separa¬ 
tion then determined by absorbing the carbon dioxide with 
potash. In order to reduce the unavoidable diffusion of the 
gasesf very narrow tubes were taken {x *6 mm. to 27 mna In 
diameter), with the resulting advantage of reducing the quantity 
necessary for a determination. In the second paper data are 
given for nitrogen, oxygen, and methane, from which it would 
appear tfiat an accuracy of i/iooo is obtainable upon five to 
aeven cubic centimetres of gas. With hydrogen only was there 
a failure, the mutual diffusion of the two gases being too rapid 
to allow of equilibrium being set up. There can be no doubt 
that the method admit of many useful applications. 

TRb additions to the Zoological Society's Gardens during the 
past week Include a Green Monkey (Cerccpithecus 
from West Africa, presented by Mr. Rotert O’CaUaghanT* 
Homed Lisard {P^fynosoftut eomuttm) from California, pre¬ 
sented by Mr. Charles Iseard ; three Shaw's Gerbilles (Ger- 
billus thawi), bom in the Gardens. 


OUR ASTRONOMICAL COLUMN 

A pRonAW-E New Star.—I n Circular No. 45 from the 
Wolsingham Observatory, dated February I4i the Rev. T. E. 
Espin states that an eighth^magnilude red star not in B.D. was 
found the previous night, its place being R,A. yh. lam. i6$., 
Dec!. + 32“ 19' (1855). 

New PHOTCx'iRAi’Hs of Nebitla'^ —With a reflector having 
the extraordinary ratio of i metre aperture to 3 metres focal 
length, M. A. Rabourdin has taken some remarkable photo¬ 
graphs of several nebular at the Meudon Observatoiy, and he 
gives a detailed account of them in CompUs rtndus for January 
31. On the ring nebula in Lyra he made three ex¬ 
posures—of twenty, ihirty-five and fifty-five minutea “These 
three plates," he remarks, “show that for this annular nebula 
the nebulosity of the interior increases with the time of ex¬ 
posure, whilst the total diameter increases Very The final 

result is an elliptical nebula in place of the annular one taken 
with the short exposure. The photographs also show very 
plainly a star at the centre of the ring, which is, moreover, 
visible to the eye in the telescope ; but neither the drawings of 
Hersdiel in 1833, Lord Rosse in 1844, nor that of Trouvelot in 
1873, give any indication of it. Hence this would tend to show 
a comparatively recent change.” 

W'itn an exposure of fifty minutes on the planetary nebula in 
Aquarius, a pnotograph was obtained showing i^o protuberances 
diametricany opposite, which would lead one to suppose that the 
central globe is surrounded by a diffuse belt analogous to 
Saturn's ring. 

A photograph of the nebu'a in Andromeda, with only one 

NO. 1477. VOL. 57J 


hour exposure, is said to exhibit as much detail as those pre¬ 
viously obtained with four times the exposure; and the 
nebula is so extensive, that it was quite impossible to photo¬ 
graph the whole region on one single plate. 

A photograph of the nebula in Triangula shows that it is a 
beautiful spiral one. 

The region of the Pleiades was also photographed, giving one 
hour exposure, with Alcyone in the centre of the plate. Even 
with this comparatively short exposure, MM. Henry have dU- 
coyered ncbulte absolutely invisible in the telescope, enriching 
this region still more with two other new nebulie surrounding 
Atlas and Pleione. Tliis photograph also shows more than the 
beautiful chart of the Pleiades taken oy MM. Henry, and exhibits 
additional streams of nebulous matter which apparently bind 
together certain stars of this group. 

Carbon in the Chromosphere. —That carbon existed in 
the solar spectrum itself was at one time a matter of doubt, but it.s 
existence was established long ago by the early researches of Sir 
Norman Lockver. Now, with the aid of the 40-iDch telescope of 
the Yerkes Observatory, Prof. Hale has observed the presence 
of carbon in the chromosphere, and his paper on this subject is 
to be found in the December number of the Asirophysued 
/ournaL The observations were made last September, and the 
green fluting near h was distinctly seen as a bright reversal in 
the chromosphere. M. Deslandres, who was visiting the oll>- 
servatory at the time, had no difficulty in seeing the fines, and 
th^ have since been observed by Profs. Runge oi>d Keeler. 

These results are interesting, in the light the fact that the 
photographs of the total eclipse of 1896 show a decided influence 
of the prominences on the corema, aiul the examination Of the 
corona itself at the last eclipse, for the presence of carbon might 
possibly have led to fruitful results. 

Parallax of Sirius.— In the Afonik/y Notices for January, 
Dr. Gill discusses a scries of observations for the parallax of 
Sirius, made by him in 1888-89 with the Cape heliometer The 
comparison stars used were both of 87 magnitude ; one, which 
he denotes by 7, being 43icf' distant, and ihe other, 6, 4536'' 
away from Sirins, with respective position angles of 279®'17 and 
ior'26. 

From these observations he deduce* a value of o"*370 ^ 
o"’oo97, which is in remarkably close amement with his 
well-known result of ± o '009 from his 1881-83 

.observations. 

Dr. Gill states that by this method of measurement it vnts 
possible to determine parallaxes so small as 1/50 of a second 
with some confidence—a degree of accuracy not ptevionsly at¬ 
tained in astronomical researches of any kind. He therefore 
thinks we may regard the parallax of Sirius as now satisfactorily 
determined, and riiat the corrections depending on a parallax of 
o"*37 might with advantage be intioduced in the apparent 
places of Sirius given in the national ephemerides. 

Wr note with pleasure that Mr. A. C D. Crommelin, in the 
Monthly Notices for January, continues his paper which ap¬ 
peared in the December number, on the “ Ephetneris for physical 
observations of Jupiter, 1898.” We had been so long occut- 
tomed to seeing tne late Dr. Marth's name attached to these 
and similar tables for the moon and other planets, that it was 
doubtful who would volunteer to fill his place ; but we are glad 
to find that one so able as Mr. Crommelin has undertaken this 
task. 


THE ATOMIC WEIGHTS OF NICKEL AND 
COBALT 

'T'HE determination of the atomic weights of wicket and 
^ cobalt has attracted a considerable amount of attention 
during the lost ff)w ymrs, the numbeirs obtained by difibrent 
workers exhibiting relatively startling variations Thus,incluiliiig 
only the four most recent results, the voIims for cobalt vary 
between 5878 (Hempel and Thiele, 1S95) ^ (SchOUen^ 
berger, 1892). Similar variations observed for nickel by Krtlis, 
led him to the conclusion that this metal contained a adw 
element, to which he gave the name of bnt 

recent work hoe Biot tended to «on&m this view- Ut riite 
Proceedings of the Amteioan Academy of Arts and 
fbr November and December hwt, ^aire twd iwpprtil^ ofltt* 
tributioni to thb iubject^ by Richards and ollA^ 
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UichA.rUB and Baxter respectively, giving the results of analyses 
of the bromides of nickel and col>^t; which show in a 
decisii^ manner that properly purified nickel and cobalt are 
homogeneous substances. After.stating the advantages per¬ 
taining to the use of the bn^mides, for the sublimation and 
bottling of which a highly ingenious apparatus is described, they 
show how two totally distinct methods of purification, starting > 
from metals of different origin, lead to a bromide of the same | 
■composition. i 

Kor nickel bromide the material was obtained from two 
sources—the '* pure ” nickel of commerce, and Mond nickel pre- i 
pared by the carbon monoxide process. The steps for the 
purification of the first of these included fractional precipitation 
as sulphide, tlien as hydroxide, conversion of this through the 
bromide into the violet crystalline ammonia compound 
KiBr^. 6NHj, and this, after several recrystallisations, converted 
through the oxide into spongy nickel. For the Mond nickel, in 
which a little iron was practically the only impurity, the same 
process was adopted, except that to remove alkalis the hydroxide 
was converted into sulphate and the latter subjected to clectro- 
tyws several times. After conversion into bromide, these were 
Analysed, and for the final analyses further purification was 
attempted by repeated deposition by electrolysis. All three 
samples gave identical results, 58 69, for the atomic weight of 
-nickel (O i6). 

The cobalt was purified with er^ual care, the C(»balt bromide 
being obtained by two distinct methods of purification, the one 
through jx>tas.siuni-oo}ialt nitrile, and the other through a cobalt- 
amine, and these again purified by a combination of both pro¬ 
cesses. The results of the three series were practically identical, 
the atomic weight of cobalt being ^8*99 (O = 16). 

While recognising that data obtained from one compound only 
are not sufficient to finally settle the atomic weights of these 
metals, the authors conclude that if ^'gnumium*" exists, it 
must have an atomic weight about equal to that of nickel and 
cobalt ; and hence, that (he wide variations observed in the 
results of other experimenters cannot be considered a valid 
argument in favour of the late Prof. KrUss^s doubtful discovery. 


CRATER LAKE, OREGON. 

HE Maeamas of the State of Oregon are no ancient tribe 
of redskins, but the members of a very active and most 
praiseworthy mouniainecring club in the city of Portland. The 
President in his last annusu address observed: “Within two 
years the name Afatama has been heard throughout the world, 
and to-day it stands as a synonym for all that is unique, pro- 
^ressive and inspiring in mountaineering societies *' ; and even 
if the European Alpine clubs hesitate to accent this statement 
in its entirety, all must agree that the second number of the 
publication entitled A/autma justifies the “guid conceit” the 
memlicrs of that lively club have of themselves. As no American 
University commands respect without a rousing “yell,” so no 
mountaineering club can organise excursions witnout a “ cheer,” 
and this is the Matamas’ 

Three cheen for the mounutneere, 

’Rah ! ’rah 1 rab I 
Neiuka klatawa aahcle 
Ma^xa-ma." 

The obscurest line is Chinook jargon for “We go up.” 
Led with such a slogan, the Oregon Highlanders have earned 
many peaks by storm, and have opened to the public much of 
the grand mountain scenery of the Cascade R^nge^ Part 2 of 
Afasama is devoted to remarkable natntal feature known 
as Crater Lake, to which the club made an eireursion in 1896. 
The description is not a piece of amateur geography, but a solid 
description put together out of reports by the first scientific 
authorities. 

Crater Lake is situated nearly in 43” K. and 122'' W. It 
may be reached from seveml stations on the railway between 
Portland, Oregon^ and San Francisco, by roads, usually bad, 
and as yet there is no bouse of any kind near its shore. Leaving 
the Southern Pacific Railway at Midford# one may reach it by 
S5 miles of road np the Rogue River valley. From Ashland 
« road^of.95 miles must be traversed ; but the best road*-one 
whiah is mnctieable for bicycles—is fi'om Ager, Cal., past the 
deserted Port JEiamath, a distance oCixfi miles. The whole 
^ntry is covered Ufith dense coniferous forest. In approach- 
Mg the Idke* there is » steep climb for about three miles; then 
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the forest-clad mountain slope gives place to a nearly level 
plateau, carpeted in autumn with flowers, across which one 
walks a few hundred yards with nothing to see, until suddenly 
a precipice of 900 feet yawns at one’s very feet, and deep below 
the dacrling blue water of Crater Lake spreads far and wide. 
The weird grandeur of the scene accounts tf> the full for the 
superstitious awe with which the Indians of the district regard 
the lake. 

Crater Lake may have been discovered in 1847, but tht first 
authentic account of its existence came from a composite party 
of prospectors in 1853. A party of Californian gold-seekers 
crossed secretly into Oregon to search for a mythical lost digging 
of fabulous richness, and for as long a time as provisions lasted 
they were followed by a parly of Oregonians who could not 
be shaken off The rivals united at last, and, continuing the 
search for gold together, came upon Crater Lake, which -they 
named “Deep Blue I^ke,” or “ I-ake Mystery.” The next 
recorded visits were in 1862, 1865, and 1869. From that time 
i its fame began to spread, but it was not geologically examined 
by experts until 1853. In 1885 a jxirty of the United States 
I Geological Survey, under Captain Dutton, was detailed to sound 
the lake and make a Ktpographical survey of its surroundings; 
and a detailed contour map was constructed. 

The roughly circular lake, from four to six miles in diameter, 
i.s without outlet, and wiihout tributaries j the upper edge of the 


! 


Fig. I. — Pbotoexaph of a relief model uf Crater Lake. 

rim U a water-parting, from which streams radiate down the 
slopes towards the sea through deep cut valleys. The outer 
slopes have a gradient of from to" to 15% and are richly wooded. 
The inner slopes are precipitous, and allow of a descent being 
made to the water only at one or two points. The water ■level 
stands 6239 Feet above sea-level, and the crest of the rim varies 
I from 520 to 1989 feet higher. The greatest depth ascertain^ 
in the lake is 2008 feet. A relief model of the lake and its 
surroundings has been constructed, and shows a remarkable 
similarity to the larger ring-craters of the moon. One island 
i of some sire rises in the lake in the form of a cinder-cone, bear¬ 
ing a well-marked crater on its summit. It goes by the name 
of Witard Island, and a fantastically weathered islet is named 
the Phantom Ship. 

A description of the geology of the region is given by Mr. 
J. S. Diller. The rim is composed entirely of lava streams 
and beds of volcanic conglomerate dipping awav from the lake. 
At one point, however, there is a remarkable lava-flow, which 
. apmrs to have run down the inner slope. 

lavas of the rim are tnatnl^ andesites forming the earlier 
fiows, liut rhyolites associated with pumice occur among the 
later. There is no basalt on the nm, but basalts occur 00 
the outer slopes several miles from the lake, being related to 
cinder cones adnate to the central crater. Numerous andesite 
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dykes radiate from the lake) cutting through the older lavas as 
exposed on the inner slope. The inner sIom appears to- have 
been formed by fracture) and not by flow. The old crater did 
not occupy the whole extent of the picscnt caldera; if tt bad 
done so the lava would have overflowed at the lowest part of 
the rim, but the whole rim is formed of lava-flows frorn.jaome 
higher and now vanished centre. One very remarkable fftttnre 
of the geol^y is the strong glaciation of the rim, shown by weH- 
marked striae and great morainic deposits. There are traces of 
glaciers radiating down the slope, in some cases to a distance of 
five miles. There is evidence of volcanic activity during the 
glacial period; on one of the peaks of the rim an ice- 
planed surface of old lava is covered by two layers of pumice 
separated by a flow of rhyolite. The severe floods, whicn must 
have accom)>ani^d eruptions at that period, would account for the 
vast masses of sediments which fill the radiating valleys. The 
observed phenomena can only be accounted for by the presence 
of a great volcanic peak covering the present area of tne lake, 
and sweeping upward as a continuation of the present ^pgter 
slopes. The probable history of this mountain is summarised 
thus :— 

history of Crater l^ke and its rim began in the up¬ 
building, by normal volcanic processes, of a large volcano—^to 
which the name Mount Mazama is given—comparable in the 
nature of its lavas and in its structure and size with the greater 
peaks of the Cascade Range. This volcano was active in the 


the rim of Crater Lake—a frog, a snake, and a salamuider. 
By the use of tow-nets several minute algae were found in the 
water, and many minute Crustacea, of which Dmpknis puUx 
puHcaria was the commonest. Several larval insects, a leech, 
a species of Gordius^ and one species of mollusc, an undetermined 
Physa^ were also found. No fish could be discovered, but an 
attempt to introduce trout is to be made. 

Dr. Merriam gives an elaborate classification of the life-zones 
on Mount Mazama, and a complete list of all the animals 
found ; an extensive flora is also published, and in all respects 
the special number of Masama is highly creditable to the Society 
which has produced it. The Mazamas are to popularise the lake 
for the use of tourists by introducing various attractions, which 
we fear will detract from its present charm by destroying the 
absolute wildness of the Whole surroundings. H. K. M. 



ADDRESS TO TNE ROYAL ASTRONOMICAL 
SOCIETY^ 

T T is the duty of your President at this annual meeting of our 
^ Society to address you on a very important subject. 1 
allude, of course, to the award of the Gold Medal which is 
annually conferred by the Royal Astronomical Society on some 
astronomer who has rendered signal service to our science. The 
discharge of that duty is, perhaps, the most responsible official 
act which devolves on the occupant of 
this chair during his tenure of the dis¬ 
tinguished position of President. I am to 
set forth the ground upon which on the 
present occasion the medal has been 
awarded by your Council to our distin¬ 
guished Fellow, Mr. W. F. Denning. 

The contributions of Mr. Denning to 
astronomy may be ranged under three 
heads. 

(1) Discovery of Comets. 

(2) Observation of Planetary Pheno¬ 
mena. 

(3) Researches on Meteors. 

It will be convenient for me to describe 

his work in these three different dej^art- 
ments in the order just given. The first 
and second departments must, however, 
l)C treated with comparative brevity, for 
it is on the third department that your 
Council laid special stress in making their 
award. 

(l) COMKTS. 


Fic. 0<^-Crater t.ake, nhowing Wizard Island. 

glacial period, Java and glaciers combining to mould its form.' 
Somewhere near its final eruption, and perhaps in consequence 
of the rapid draining away of lava by the small cones near the 
base of tne mountain, the molten material from the interior was 
withdrawn, the summit of Mount Mazama collapsed and sftfk 
away, leaving a huge gulf measuring six miles by four, and about 
4000 feet deep. Volcanic activity continued on the floor of the 
caldera for some time ; but since rainfall is in excess of evapora¬ 
tion in that remon, water gradually accumulated to form the 
present Crater Lake. 

The water of the lake is remarkably transparent, free from^ 
any visible organic matter, and fresh to the taste, but no analysis 
of its saline contents seems to have been made. The tempera¬ 
ture of the water when examined in Augitst 1896, averaged 
about 60"“ F. on the surface. The deep-temperature, taken by 
means of a Negretti and Zambra reversing thermometer in the 
unsatisfactory Magnaghi frame, was reported as 39* at 555 feet, 
41''at 1040 feet, and 46* at 1623 feet. If these figures were 
trustworthy, it would appear that the water in Crater Lake still 
derives heat from the rocks; but if this interpretation is correct, 
it is difficult to account for the minimum at the maximum 
density point, unless indeed the water is saline enough to have a 
maximum density point perceptibly lower than that of fresh 
w^ater. Dr. Evermann, of the U.S, Fish Cornmission, who 
made the observations, does not seem to have entire confidence 
in their accuracy. 

Only three sqicies of invertebrates were found living within 
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PJach year u.sually brings the announce¬ 
ment of certain new comets, the discovery 
of such objects being the rewards of those 
observers who patiently scan the heavens, evening after evening 
and morning after morning, with the particular object of de¬ 
tecting these shy visitors to our skies, Mr. Denning has been 
one of those who have engaged in this work, and his success has 
been noteworthy. The allowing list gives the designations of 
five comets which have been discovered by our medallist. 

Comet 1881 V. Period, 8'68 years. 

Comet 1890 VI. 

Comet 1891 I. 

Comet 1892 II. 

Comet 1894 L , Period, 7 3 years. 

While searchliig the skies for comets, Mr. Denning has not 
unfrequently discovered nebulae which had escaped the attention 
of previous observers. No fewer than twenty new nebulse have 
thus been added by Mr. Denning to the lists of those already 
known. Most of these new objects lie in the vicinity of the 
North Pole, 

(2) Planetary Observations. 

A striking characteristic of Mr. Denning’s work » the 
methodical accuracy with which he has carried through what¬ 
ever astronoimcal research he has in hand. Mr. J>eimin|t never 
spared himself any pains in the eflbrcs necessary to j^ye his work 
tne inestimable charms of thoroughness and preSaioru This 
may well be illustrated by his planetary observations. We here 

1 Delivered on February n by the Presidauc, Sir BaH, on tb4 

occftifion of the presentation of the Oold Medal to Mr. W, F. DemtlnK- > 
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spdcUlly refer to hi« work on Jupiter. It is well known that this 
very difficult object not only demands instruments of much 
optical perfection I but also calls for the exercise of the highest 
qualities which constitute a consummate astronomical observer. 
Mr. Denningi using a io(-inch reflector by Browning, made 
admirable sketches of the planet, in which he represented a 
remarkable amount of detail with a skilful pencil. But he was 
not content with work of this kind merely, however valuable 
such work may be. He watched the revolutions of a large 
number of spots individually, and determined as accurately as 
possible their times of transit over the central meridian of the 
planet. By such observations he ascertained the period of 
rotation of a Urge number of the most notable spota Thus he 
illustrated the very interesting feet that the individual spots were 
animated by large proper motions on the surface of the planet. 
The famous red spot, so well known to every astronomer, has 
been in particular most diligently followed by Mr. Denning, and 
he has demonstrated the remarkable circumstance that its period 
of rotation varies from year to year. The results at which Kc has 
thus arrived are in close accordance with the observations of 
other accomplished astronomers, 

(3) Rbseakchbs on Meteors. 

But the great work of Mr. Denning’s scientific career, and 
that which been mainly instrumental in deciding your Council 
to confer on him the distinction of the Gold Medal, has been 
cpnnected with the very interesting subject of luminous meteors. 
The labours of Mr. Denning have been extensive enough to cover 
nearly every branch of the subject of meteoric astronomy. It 
would be cfifficult, indeed 1 may say it would be impossible, to 
render any adequate account of it within the limits of an address. 

I am, therefore, obliged to restrict myself to those more salient 
points which have specially been under the consideration of 
your Council. 

The papers on luminous meteors communicated to the Royal 
Astronomical Society by Mr. Denning, and printed in the 
Mmtkty Notices ^ number altogether forty-two. In bulk they 
would, if collected together, constitute two-lhirds of an ordinary 
annual volume in that form of the Society’s publications. These 
papers are illustrated much more copiously thaq has usually been 
the custom with graphic and instructive figures. 

A considerable number of these memoirs contain valuable 
lists of meteoric radiants derived either exclusively from Mr. 
Denning’s own work at Bristol, or from his own observations in 
comparison with the work of other astronomers in the same 
field. 

Mr. Denning's first published list of radiants appeared In 
It contains the determinations of twenty-seven radiant points, 
derived from his own observations of nearly 900 meteor tracks 
which he had himself mapped at Bristol between 1871-76. In 
this early list the periods of the recurrence of the showers are 
occasionally indicated by single days or short periods. But 
usually the month of recurrence is alone given. The list con¬ 
tains careful detertninadons of the radiant-points of the chief 
annual Showers, such as Quamntids in 1873, the Lyrids in 1873 
and 1874, the Perselda in 1871 and 1874, Uie Orionids in 1874, 
and the Andromedids in 1873. It is interesting to note that 
showers were found in correspondence with all but four radiants 
in the list contained in Mr. Greg’s first general Star Shower 
Catalogue. This was published in comparison with Dr. Heis’ 
similar list of the same year in the British Association volume of 
Reports for the year 1874. The four radiants which Mr. Denning 
was not able to corroborate are, it ought to be observed, marked 
as doubtful by Mr. Gr^. I 

The latest list of radiants which has been issued by Mr. 
Denning, and the longest paper that he has as yet commmuni- 
cated to the Monthfy Noti^tSy was published In 1890, This im¬ 
portant vrork gives remarkable evidence of the unflagging 
dilligenoe of our medallist. It contains a list of nine hundred 
end eighteen radiant paints, deduced from the Observations of no 
fewer than 9177 meteors, mapped at Bristol, between the years 
1873 8^ 7 htS list, It should be remarked, includes re¬ 

pealed obscfimtiona of the same radiants. This is the case not 
only with regard to the chief lowers, but also with regard to 
yaric^ minor khbwers, whose yeatjy dates of recurrence cannot 
in ^0: present stafe of our knowj^e be assigned with any 

^nany of these shoWers are but aparsely characterised 
or, to use die more technical expression, are 
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showenl of great tenuity, they have not escaped the diligent 
scrutiny of our medallist. In such cases the dates are generally 
assigned to the single days when they have had apparently a 
maximum abundance. A column of supplementary dates have 
been acjded, which seldom range over more than a week. It 
will ttfus be seen that this catalogue presents an extensive 
series, not so much of averaged results as of exact and valuable 
individual determinations. 

In other papers by Mr. Denning, mean results have been 
given which may be regarded! as expressing, with regard to many 
important showers, the present state of our knowledge. For 
the chief meteoric showers a list of this kind was pubhshed in 
1887, In it will be found mean positions for 18^, derived from 
fifteen years of observations of the radiant-p>oints of the nine 
chief yearly showers. These contain the seven well-known 
periodic swarms of January, April, August, October, November 
(two showers) and December, adding to these the striking and 
ve^ regularly visible displays of May 6 and July aS. 

Tho^ost important contributions which our medallist has 
made to the general problems connected with luminous meteors 
are connected with the long duration of certain meteoric 
radiants. The fact of long persistency of radiant-points, and of 
close assemblages about the points of groups or compact families 
of simultaneous or successive meteor streams, is as old as Heis’ 
i first essays in meteor showers. It is, however, to Mr. Denning’s 
persistent inquiries that we are mainly indebted for our know¬ 
ledge of this subject. In his imp<ntant paper of December 
1884, Mr. Denning writes: **The fact of stationary radiants 
exlvUkUng visible activity during several months is a phenomenon 
so Jipiccountable and so utterly oppo.sed to the approved 
theories as to the orbits of shooting stars, that it must receive'a 
most crucial examination before it can be accepted.’’ 

Th^Jpng-continued labours of Mr, Denning on this important 
subject have demonstrated the existence of these enduring 
radiants. The theoretical difficulties connected with the subject 
may be still not altogether removed, Imt we can hardly refuse 
assent to Mr. Denning’s words when he says: It must be con¬ 
ceived that a well-attested fact of observation, however hard to 
reconcile with known theories, ought on no account to be di.s- 
regarded on account of its noncohlormity,” 

It is, of course, known that the Perseids from the August 
showev are found, not only on the sj>ecial nights with which the 
swar||§^chiefly assr^ciated, but they are also displayed on many 
preceding and following nights. Mr. Denning has traced 
meteors of this group tor the twenty-six nights from July 25 to 
August 19, and their radiant advanced in that interval over a 
dfeteliee of 40 degrees. In one of those admirable diagrams by 
which the interest of Mr. Denning’s papers is so greatly in- 
creas^^' he gives a curve of the ordinary number of Perseids 
from one on July 25 to a maximum of 57 on August 10, and 
then declining to i on August 19. In his paper of 1890 Mr. 
l>enning shows that the range of the Perseids is even wider 
still,, I cite this case of the Perseids, because the gradual shift 
of the radiants as days and weeks passed by is, of course, no 
more than should be expected from the change of the place of 
the earth in its orbit. 'The extraordinary fact is that in the case 
of cenaki other showers, w'htch are visible for weeks or months, 
the ndiant undergoes no appreciable change in position. Mr. 
Denning selected for discussion in his “ Memoir '* of 18S4 six 
special showers. Among these we may particularly note the 
0-3 Beraeids, which show a constant radiant from July 6 to 
November 30. 

Such a paper as that to which 1 am now referring must be 
regarded as a classic which every one who is interested in the 
fascinating subject of meteors would do well to study. It is 
full of interesting facts and suggestions. We learn that in the 
cataloguee published up to this date there are no fewer than 
lux) redtants resulting from the projected paths of upwards of 
6200 meteors ; many of these are, however, duplicate observations 
of iden^feal showers, and Mr. Denning adds that he does 
not believe the total number of well-defined streams would 
exceed 3591. 

In ms introduction to the great catalase of 1890, Mr. 
Denniliit has given a statement of his methods of work. 

My plan of work may be briefly described as follows. 
All th4 pbfervations were made in the open air and from the 
garden alffiolning the house Attention was almost invariably 
given to the eastern sky. In mild weather I sat in a chair with 
nie bibk inclined at a suitable angle, but on cold frosty nighu 
I found itexpedient to maintain a standing posture and some- 
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times to j^ace to and fro, always, however, keepiog thi^ ,cyes 
directed towards the iirmament in (^ueat of meteors*^ , , 

Our medallist ^‘as recently published in the Observatory ai^ 
instructive and opportune series of papers on the great ^otyers 
of l-rconids which may reasonably be expected in the next year 
or two. This subject is here discussed with charac£|sr^^lc 
wealth of knowledge and experience. He commences with 
remark : “ It may be safely said that in the month of November 
during the next few years, all astronomers and a large majority 
of the general public will become meteoric observers, for the 
phenomena presented will be of an exceptional kind and. of a 
character to interest every one.” 

We all echo these words, I think I am justified in adding 
that much of the recently awakened interest in the subject has 
been due to the worthy example Mr. Denning has himself given 
us. Which of us would not be proud to emulate his siitfle- 
hearted and enthusiastic devotion to the discovery of truth in 
this beautiful department of astronomy ? , 

Ii is a matter of great regret to every one here afserribled 
that our medallist, whom we greatly wish to honour, is hot now 
present to accept in person our award. We regret this all the 
more when we learn' that ill-liealth is the cau$c of his absence. 
We all join in a hearty wish for his speedy recovery, and’in 
the hope (hat he may shortly be able to resume those observ¬ 
ations which we receive with such interest and pleasure. We 
desire to assure him not only of our appreciation of his admir¬ 
able work, hut of the high esteem which we entertain for the 
spirit in which that work has been conducted. 

On your behalf, therefore, I now hand the Gold Medal of the 
Royal Astronomical Society to our Secretary, to be by him 
transmitted to Mr. W. F. Denning in recognition of the valq- 
able services to our science he has render^, especially in the 
department of meteoric astronomy. 


HfSl'ORY AND OBJECTS OF THE PHYSICAL 
SOCIETY} 

T FROROSE on this occasion to begin with a few words on 
the history and objects of our Society, and afterwards to 
glance briefly at the principal events of physical interest which 
have occurred during the past year. 

The Physical Society was founded in 1874. and ov^ed. its 
origin mainly to the initiative of the late Prof. Guthrie. Fwm 
the first years of its existence up to the present time it has'W 
eluded among its members nearly all the leading physicists of 
the United kingdom. , 

In the early days our meetings were, by permission of the 
Lords of the Committee of Council on Education, held in the 
Physics lecture-room of the Royal College of Science at ihrjse 
o’clock on Saturday afternoons, members being allowed the 
free use of the laboratory apparatus for the illustration of their 
papers. T^e proceedings were at that time rather less fo^|Dal 
than is customary at present. The papers were rarely, if «ver. 
“referred” before being read ; often, indeed, they were read 
long before they were actually written, while a Urge propor¬ 
tion of the communications were of a purely oral chara^^er, and 
never intended for publication at all, except perhaps in 
short notes which the repotter sent to the scientific journsla. 
Special' prominence was given to experimental demonstrations 
illustrative not only of original researches, but also of such work 
carried on outside the Society as happened to be attracting 
attention at the time. ... 

Under the somewhat lax rigime which then prevaile(|^ it 
necessarily happened that the communications made to the 
Society were not always of a very high order of merit, . . , ^itt 
from the very beginning the Council has always been care^ht 
not to print in the Proceedings anything that was not of sound 
scientific value, and while the number of important papers th^t 
have been published through the medium of the Physical Sode^y 
is large, very little of doubtful quality has found a place in tho 
Joumah 

The first material change in our routine took place in the 
year 1889, when the day and hour of meeting were 
from Saturday afternoon at three to Friday at five o'cloclc. .• 
I may here mention that the Council has more than onpe con¬ 
sidered whether it might not be expedient to hold our meeting 
in the evraing., Many, no doubt, would consider this pn^pr* 

t ?r«»fii«nUat AddrasR w tha Physical Society* (Abstract.) February 
By Shslford BidwcU, F.R.S. ^ , 
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able, but the balance of convenience appears pa be clearly in 
favour of the afternoon. ... 

During the Soiith Kensington epoch the Physical Society pub¬ 
lished and presented to its members a number of valuable books, 
including, among others, Prof. £vereU*s well-known treatise on 
the e.G.S. system of units and the works of Wheatstone and 
of JToule. It also issued twelve volumes p( Proceedings^ in which 
were collected such of the communications to the Society as 
had been approved for publication. By an arrangement with 
the proprietors of the Phihso^hical Magazine the same papers 
were also (as now) printed in that journal, being thus, to the 
author’s great advantage, assured of a wide circulation through¬ 
out the scientific world. In the same period, notwithstanding 
the small amount of the annual subscription paid by members 
and of the composition fee for life membership, the Society’s 
income so far exceeded its expenditure that it uas able to accu¬ 
mulate and invest a capital of nearly 3060/. 

When the Society entered ujKin its twenty-first year with a 
position which, if srimewhal unpretending, was well recognised 
and firmly established, it was felt that the time had come when, 
in the interns of physical science, something more than had 
been already achieved might fairly be demanded of it, British 
physicists had long lieen at a serious disadvantage in that they 
were without any means of readily ascertaining what was being 
done by their fellow*workers in other countries ; with the multi¬ 
plication of scientific literature the need of some (periodical 
digest similar in character to the German Beihliitter was becom- 
tng year by year more urgent. To endeavour to meet this want 
was a duty which clearly devolved upon the Physical Society, 
and the Council anxiously considered the question whether the 
publication of monthly abstracts of physical papers appearing 
in foreign journals could be undertaken by ourselves. 

The only serious objection to the enterprise was of a financial 
nature. The work, if it were to be carried out efficiently, would 
certainly necessitate an annual expenditure exceeding by some 
hundreds of pounds the total income of the Society. This 
could only be met by raising the amount of the annual subscrip¬ 
tion and composition fee, which, as I have mentioned, were un¬ 
usually low. Bui it is a delicate and difficult matter to ask 
existing members of a society for increased subscriptions unless 
very excellent reasons can be shown for the demand. The 
Council therefore determined that they would publish a series of 
abstracts for one year al least before taking any steps to provide 
additional income, defraying the cost from c*\sn in nand and. jf 
need should arise, drawing upon the invested capital. In tins 
way it was hoped to convince members of the utility of the 
undertaking which they were to lie called upon to support. 

I need not remind you of the highly satisfactory resull; of the 
experiment. The work of the able and assiduous body of 
abstractors whose names appear on the cover of our Proceedings 
was on all sides cordially approved, and at a special general 
meeting, held in 1896, a resolution submitted to the Society for 
increasing the subscription to two guineas per annum was 
passed almost, if not quite, unanimously. The number of those 
who in consequence of this increase have resigned their member¬ 
ship has been unexpectedly small, while on the other hand 
many , of the life members have, in response to the invitation 
issued to them, voluntarily contributed an additional fifteen 
guineas to the funds of the Society, in recognition of the fact 
that they are now in enjoyment of greater and more costly 
advantages than were contemplated at the time when they paid 
theiif Very moderate composition fees, To such as have not yel 
rbpondd I venture to repeat the invitation. 

Although ^he abstracts were actually published for two years 
before the increased subscriptions began tu come in, the whole 
cost was met out of uninvested ca£, supplemented by grants 
liberally made by the British Association and the }iU>yal Society, 
and it was never found necessary to dnw anything at all from 
the reserve fund. I wish to emphasise this fact oecause the 
abundant caution properly exercised by the Council in entering 
upon a hew and uncertain enterprise appears to have led to 
a very general impression that the Society had outrun its means 
and was on the verge of bankrupt^, wbeveas in thtth it was 
never in a more prosperous financial cohdUion than It Is at 
present. ’ , , , 

On October a6, 18941 the 8<Kiety met fqr the first 
this room, A^^hough the privileges so.gen^oiiidy aoccTW 
os by the aUthiEhItlSi at South Keiisihgton were 
it was nevertheless deem^ advisi^e thsA 
home of oar yohai aihi seek a 
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h«itd<)ttarters of scientific issociations. Here‘ the Chemical 
Socic^ Dieted os a most kimlly and cordial welcome, and 
pix>vided u$ with a meeting-place which is not only more 
genenSlly accessible than the old otie^ but aUo on other 
grounf& more convenient to moat of our Fellows. 

By this Hme the general aAairs of the Society had assumed a 
more bumness-like condition, Amongst other things, greater 
care was exercised with regard to the acceptance of communi¬ 
cations, 1 need hardly say that no paper it in these days 
allowed to be read unless it has been nrst referred to some 
competent authority and favourably reported on. The most 
distinpiished physicists in the kingdom have given their services 
as referees, and our heartiest thanks are due to them for the 
care and patience which they have ungrudgingly bestowed upon 
a somewhat ungrateful task. 

The practice was also introduced of putting the more im¬ 
portant papers into type before they were read, and dUtributiftg 
proofs among such of the Fellows as were known to be si>ccially 
interested in the subjects to w.hich tl^ey related. This course 
has led to a considerable improvement in the value of the 
discussiofts. 

The ntost recent step in advance consists in the adoption of a 
scheme for greatly extending the list of journals from which the 
monthly abstracts are made. Hitherto the papers abstracted 
have been exclusively such as had been puMisbed in foreign 
journals, and were ot primarily scientihe interest. In the pre¬ 
sent year, as the result of an agreement with the Institution of 
Electrical Engineers, th^ number of the abstracts is to be 
largely increased, British publications and gspers of a technical 
character being included In their scope. The arrangement in 
question is open to the objection that it entails the loss of our 
mom>po!y in the publication, for members of the Institution of 
Electrical Engineers will, like ourselves, receive copies of the 
abstracts, and will share with us whatever credit attaches to 
their production. The objection, however, appears to be in 
(he main only a sentimental one, and of small weight in relation 
to the substantial advantage accruing to our members—an 
advantage which could not possibly have been provided out of 
our own unaided resources. fKeference was then made to the 
advantages afforded by the Physical and other kimlred Societies 
in promoting friendly intercourse among fellow-workers in a 
particular branch of science.] 

Through the kindness ot certain influential gentlemen be¬ 
longing to the Society, we have from time to time been afforded 
the opportunity of holding a meeting in some well-known 
physical laboratory either in town or in the country, I myself 
nave had the privilege of taking (}art in most agreeable pil¬ 
grimages to Oxford, Cambridge and Bristol, and have also 
r^en among those who enjoyed the hospitality of Profs. Adams, 
Carey Foster, Ayrton and Thompson at their lalH>ratorieK in 
London. I have pleasure in announcing that the Council has 
accepted an invitation from our Fellow, Mr. Porter, to go to 
Eton for the next meeting on February 26, and I trust that our 
appreciation of his kindness will be testified by a large gather¬ 
ing, It IS a Httle difficult to beg for favours, but I may be 
allowed to suggest to those who are in a position to exercise 
siimlar hospiwity^ that they have it in their power to contribute, 
in a materia) degree, and in more than a merely scientific sense, 
to the well-being of the Society. 

[Tbe second part of the address dealt with the discovery of 
the Zeeman effect; some of the principal papers published by 
the Physical Society in 1897 ; the appointment of the NalibniU 
Physical Laboratory Committee, and the foundation of the 
Rbnigen Society.] 


r//E iNST/rc/r/OJv of mechanical 
ENGINEERS. 

'^HE anh^I general meeting of the Institution of 
, M^nchjA^cal wds held in the theatre of the 

Institutlph ^f Ctvfi on the eVenitujis of the loth and 

tfth^iaets. The tssual formal ptoceediligs having been gone 
throng the fctirliffi PiesldeiitT—Mr. E, Windsor Ridhards^ 
ititiodh^d the new Freskleht, Mr. Samuel W* Johnson, who is 
loeoiwotive^ aupdHntciidefit to the Midland lUllway. There 
jMptSra for dlsfmssioo* and there was also an 
adicMirilk4,di^^ a paper etitHM ** Meehankal Feafurm 
which had btM read and partially dis- 
^Wt iMtItuUdn. This paper was 
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contributed bp Mr. Philip Dawson, who is largely interested in 
the introduction of mechanical appliances in connection with 
electrical engineering into this country from America. Under 
these circumstances it was natural that the contribution shobld 
be of a^j^^neral rather than a scientific character. The prominent 
feature lit the paper was the fact that electrical traction has 
spread so rapidly in America, whilst very little has been done 
in this country. For instance, out of a total of nearly 15,0^0 
miles Ofiramwaysin America in the year 1895, 12,583 miles are 
worked etectricallv. Cable traction, which was at one time sf) 
popular, and which seemed to have so promising a future before 
it, has been quite eclipsed by electrical methods, there being 
only 600 miles of rope tramway in the States in the ssine 
year. Steam has even a lower total, there being but 519 
miles. Horse traction supplies the balance of something over 
1200 miles. Great Britain and the Colonics in theyear 1896 had 
but 167 miles of electric tramway, thus being far below Germany, 
which had a total of 618 miles. The only other European 
country having more than loo miles was Austro-Hungary, with 
a total of 120 miles. Belgium had 90 miles, France 67, Italy 
50, and Switzerland and Russia 30 miles each ; whilst other 
European countries contribute 30 miles altogether 
It is not necessary we should follow the author in thi^ 
practical details he gives regarding the various features of 
motors, trucks, cars, permanent way, conductors, methodft 
of trapsmission, generating stations, &c. The long discus¬ 
sion on this pai^er rcstilved itself very lirgely into a contro¬ 
versy as to whether English engineers should follow American 
precedents. Prof, Unwin, in the speech that he made; entered 
a timely protest against the apirit of detraction which animated 
a good many of the speakers. As he said, American engineers 
may not be perfect in all their practice, and it is quite possible 
improvements may be made upon their methods, still they have 
had considerable experience, and what they have done repre¬ 
sents actual work, whilst in this country we have practically 
no precedents in regard to electrical tramway practice. 

The only paper read at the meeting was a contribution by 
Prof, Frederic W, Burstall ; it embodied the first report of the 
Gas Engine Research Committee that had been appointed by 
the iDstitation, and of which Prof. Alexander Kennedy is the 
chairman. The object of the experiments described was to de¬ 
termine the effect prtnluced on the economy of gas engines by 
altering^nne or more of the conditions which govern their work¬ 
ing. The problem is one of a complex nature and presents con<^ 
sidcrable difficulties, especiallv as the gas engine has not like 
the steam engine been made the object of investigation by many 
authorities for a great number of years. The factors con¬ 
sidered by the Commiiiec were the amount of compression, 
tbe speed, the ratio of air to gas, and the amount bf 
heat rejected through the walls of the cylinder. The 
engine used was of small size, perhaps too small to afford 
altogether satisfactory results; but the Committee were not 
to blame for this, for they had to work with such tools as they 
could command. The nominal power of the engine was 2 N. H. P., 
and the maximum that could be develop^ was 5 I. H. P; it was’ 
made by Messrs. Fielding and Platt, of Gloucester. The author 
stated that an increase of compression in a gas engine is often 
re^rddl as being conducive to more economical results, but 
it is uncertain whether the increase in economy is really due 
to the compression alone. It U, perhaps, fair to state that the 
Committee recognised that the absolute economy of the engine 
tried—which was specially constructed for ex]xrimental pur- 

C owes*—wouW be inferior to the economy that could he obtained 
y a larger motor; still, it was concluded that the compotative 
fconomm under different* conditions would not be different in 
the two (axes; moreover, it was stated that it would have been 
imposafble to measure with precision certain quantities, such as 
the v<^me of air, had the engine been larger. The compression 
emplt^jrOid in the experiments varied between 35lbs.' and 90 lbs. 
per inch. The observations taken included measure' 

ments of the gas and of the air supplies, measurement of heat 
rejected into the jacket, sampling 01 exhaust gases, and deter¬ 
mination ^ the LH.P. developed. Seventeen tests were taken, 
and the mechanical efficiency of the engine was found to vary 
frdta 76 to 84 per cent., the mean value of the whole seventeen 
tests being 81 per cent. On a full power test the engine was nm- 
ninc at 197 revolutions per minute, the compmssion per square 
inch absolute was 103 lbs., the ratio of clearance to cylinder 
volume 4 ^ 0*25, and the ratio of explosions to the maximum 
possible usas 92 per cent. Under these circumstances the 
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I.H.P. wa« 5'10, the gas per X.H.P. per hour 30-3504^10 feet, 
the heat expended LH.P. per hour wa$ 13,186 thermal 
units, or 10*95 thermal units per explosion. The thermal efficiency 
was 31 per cent. Taking one of the low-speed experiments, 
with the ratio of air to gas of 10*4, the compression per^ scjwe 
inch absolute was 86 lbs., the ratio of clearance to 'cylinder 
volume was o'37, the revolutions per minute were 117*6, 
and the ratio of actual explosions to the maximum possible 
was 75 per cent. With these conditions the MLP. was r'84, 
the gas used per I.H.P. per hour 28*2 cubic feet, the heat ex* 
pended was 17,041 thermal units per I.H.P. per hour; that gave 
a thermal efficiency of 15 per cent., a result which, a.s the author 
remarks, was distinctly uneconomical. In the following test the 
compression was 102 lbs. absolute, the ratio of clearance to 
cylinder volume being 0*25, the revolutions and the I.H.P. were 
practically the same, but 31 cubic feet ol gas were used-iper 
I. H, P. per hour; the thermal efficiency, therefore, being I3’6 per 
cent, although the compression wa^ so much higher than in the 
previous test mentioned, almost approaching that of the'^ full- 
speed test first referred to. 

In connection with this matter, the fact commented upon 
during the discussion may be referred to. The older gasengioes 
were designed for lower pressures ; and it U found with them that 
increasing the compression does not add to economy. The ratio of 
clearance has au important bearing on the case, the port sur¬ 
face acting as a condenser, and an increase in the compression 
induces a degree of cooling which is not economical. There is 
also the loss by leakage through the indicator, the proportion 
of which will be considerable in the case of a smalt engine. 
The Wayne indicator used during the experiments has a rotating 
piston not touching the sides of the cylinder, and therefore 
admitting of constant leakage. In the steam engine the loss 
from leakage through the indicator is comparatively unimpor* 
lant, ,being governed by the pressure present in the cylinder 
at any given time. With the gas engine, however, this is 
different, as the working mixture escapes through the cylinder 
before ignition. 0K)o of the speakers humorously likened the 
effect of an indiiplior on a small gas engine to a big whistle 
on a steam launch bjil< r. lie said that in the early days of 
steam launched a friend of his had a small paddle yacht with 
a very big whistle, wliich was fitted in order that he might let 
his friends know when he was coming, Ue found, however, 
that when he paddled he could not whistle, and when he 
whistled he could not paddle. 

A brake was used in the experiments, and perhaps it would have 
been better if Brake H. P. had been given in the iablc.s. It was 
found that the measurement of gas by means of an ordinary 
meter, although giving a correct aggregate result, possessed the 
dnadvanuge of not controlling the fluctuations of pressure in 
the mains; a calibrated gas-holder was therefore used. The 
amount of air used per stroke was measured by a meter into 
which air was forced by a Sturieyant blower, the pressure being 
kept constf^it by means of a gas governor : precautions were 
taken to prevent back ignition ; a rubber gas tog was us^ to 
obviate the fluctuation in pressure in the meter during the 
suction stroke. No difficulty was found in working this ap¬ 
paratus. Kecords were taken of pressure and temperature of 
the air ; measurement of the heat rejected was effected by run¬ 
ning the cooling water from the calibrated tank through the 
water jacket and thence to the discharge, the capacity of the 
tank toing sufficient 10 hold water for a single lest. The 
temperatures of the inlet and outlet water were token. The glass 
stems of the thermometers were attached to brass plugs by means 
of soldering with Thomas’s fusible metal, whicn enables glass 
and brass to be fixed together with a pressure-tight joint. 
To obtain samples of the exhaust gases, a single bubble 
of gas was taken from just below the exhaust*valve after each 
explosion stroke by means of suitable apparatus, which w(as 
illustrated by a wall diagram shown during the reading of the 
paper. The Wayne indicator used to find the I.H.P. 
was, considered superior to the Richards, Crosby, Darke of 
Tabor indicators. It was made by Messrs, Elliot Brothers. 
This indicator appears to be similar in priiKdple to one intro¬ 
duced by Mr. Michael Longridge some years ago. For reducing 
pencil friction to a minimum, cards of smoked mica were intro¬ 
duced in place of the usual paper. An iron tube was used iur 
ignition, electrical methods having been tried, but were not 
found satisfactory. 

The author, in giving a summary of the experiments, concluded 
that it was probable that the influence of increased compressloii 
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on economy was due to the fact that weaker charges can be burnt 
completely during the stroke when the compression Is hi^h, . It 
should be stated that in the test of which we have given par¬ 
ticulars, in which the thermal efficiency was 31 mcent., the 
author considered that more economical results than this 
could be obtained, as the ratio of air to gas was 8*6, which 
was certainly higher than necessary. It may be added that the 
best mixture for a modern gas engine is considered to be one 
of gas to ten of air by volume. The report continued that 
(he test seemed to indicate that economy depends on the 
choice of the correct ratio of air to gas, and that this ratio 
increases with compression. The number of experiments was 
not yet sufficient to determine what any ratio was for any 
given compression, but it is stated that further tests are to to 
made for arriving at this important point. 

The summer meeting of the Institution will be held this year 
in Derby. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Cambridge.—M r. Charles Godfrey, of Trinity College* has 
toen elected to the Isaac Newton Studentship in Iffiysical 
Astronomy. 

The General Board of Studies propose that the Piofessorship 
of Surgery, held by the late Sir George Humphry, to suspended 
until the Senate shall otherwise determine. Meanwhile the 
duties of the office are to to discharged by a Reader in Surgery, 
at a stipend of 340/. a year. 

The General Board also propose to recognise the continued 
liberality of the Royal Geograpnical Society in providing for the 
endowment of geographical teaching, and the importance of 
encouraging the study of the subject in the University by raising 
the present I^ectureship, held by Mr. Yule Oldham, to a 
Readership in Geography, with a total stipend of 200/. a year. 


Dk. Karl HOrthlu, assistant professor of physiology at 
Breslau, has been appointed professor of physiology and 
director of the Physiological Institute, in succession to the late 
Prof, lleidenhain. 


The Council of King’s College, London, have received from 
the Trustees of the British Museum a valuable series of fossils, 
in aid of the teaching collection for ihe Geological I.aboratory 
ill the Science and Engineering Faculty. 

An anonymous donor has offered 10,000/. for the completion 
of the extenrion scheme of Aberdeen University, on the condi¬ 
tion that 20,000/. is obtained from the Government for the wme 
object. The Chancellor of the Exchequer has agreed to receive 
a deputation on behalf of the movement for the extension of the 
University. 


Schnee states that at the semi-annual meeting of the Board 
of Trustees of Beloit College it was announced that the College 
had received a gift of 25,000 dollars for the endowment of the 
chair of Chemistry, now occupied by Prof. E, G. Smith. The 
donor wishes to remain anonymous. It was also reported that 
the sum of 70,000 dollars haa been raised towards tne 100,000 
dollar^ necessary to secure Dr. Pearson’s gift of 50,000 dollars. 

ThR rapid progress of medical education and the enlargement 
of the requirements of the Examining Boards have rendered it 
it^p^Uve to provide more space for the teaching of several im* 
subjects in the London Hospital M^ical College. 
Consequently a large portion of the College is about to be re¬ 
built and enlaiged, and all the necessary class-rooms and labora¬ 
tories provided^ It is intended that the wmrk will to completed 
by the commencement of next winter session. 


The magnitude of the operations of the Department of 
Science and Art may to judged from the toires mven in the 
Calendar of the Dei>artment for 1898; The totiu number of 
individual students in science classes held under the auspkes of 
the Department was XS7,984. The aul^ects which sMfaoM 
more tton ten thousand students in the year covered by the 
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iMnUl aubjects are practica!; and the number of studenta who 
took practical wora is as follows: Inoi^anic Chemistry, 
15*11^ ; Magnetism and Electricity, 2694 ; Sound, Light, and 
Heat, 1793 i Organic Chemistry, 1538, The remaining 
practical subjecU—numan physioloj^, general biology, zoology, 
botany, and metallurgy-divided *852 students between them. 
There are now 169 Schools of Science in which organised 
courses of study are taken in connection with the Department, 
and the number of students attending them is 20,879. 


SCIENTIFIC SERIALS. 


The most important contribution to Himmei uudErde for this 
month is a long paper on the terminal moraines of North Ger¬ 
many. The other papers comprise one in which is given the 
conclusion of a lecture by Dr. Drv^aki on Greenland, dealing 
mainly, in this part, with the hamts apd customs of the Esqui- 
maux ; and another by Herr G. vonGleicke treating of the exist¬ 
ence of an intra-mercurial planet or planets, generally surveying 
the various theories that have been put forward to explain the 
motion of the perihelion of Mercury. The only result that appears 
certain in the paper is the practical confirmation of the reality of 
the motion, originally determined by I.»e Verrier. The presence 
of a single planet or of a ring of meteoric matter ; the existence 
of an unknown satellite of the planet itself, or an ctlipticity in 
the figure of the sun ; an alteration in the expression ol the law 
of gravitation or the introduction of terms suggested by electro^ 
dynamic considerations ; all seem to offer insuperable objections, 
or to be based on pare empiricism. The enigma is not solved 
yet. The subJeCW to which the shorter notes refer have generally 
been mentioned in these columns. They include some account 
of the (jreenlond Meteor; the sinking of the surface of the earth 
in the neighbourhood of the Canadian lakes, and its effect on 
the Niagara Falls ; the depifh of the sea and the determination 
of ocean currents aiound Australia derived from floating 
bottles. A short didtice is also added of a proposed 

attempt on the part of MM. Godard and Surcouf to 
reach the North Pole by means of ballooning. The expedition 
would start in the summer of 1S98, selecting Spitsbergen as a 
base of operations. The peculiar feature of the attempt seems 
to consist in carrying twelve small balloons, filled with hydrogen 
to serve as a gasometer to supply the main balloon, wmch 
is of gigantic dimensions, with gas which may leak or waste. 
M. Godard counts on spending sixty days aloft, and to carry 
with him the means Of support of no less than seven people, 
antoim whom will be found a chemist, a meteorologist, and a j 
phyyiaan. 


Ahnmrs &f iht Cau^asutn Bramk of (At Russiafi Ceo- 
^i‘a/>Aka/ Society^ vol, xviii.—On the distribution of precipitation 
in Caucasia during the spring and summer of 1894, by A. 
Wosniesensky, with four maps.-^Journey in the Chernomorsk 
district, in 18^, by N. AlbofT; ^ith a map (on the scale of seven 
miles to an inch) of tbf ,^'Chernomorsk district and the western 
part of the district, Of .Sukhum r and botanico-geographical 
researches in Westerh I'fanscaucasta, by the same author, being 
a continuation of his paper inserted in a preceding volume of 
his In this paper two important excursions across 

the main ridge of AUiasia are described. The flora of the 
limeslone^mountains having been the special subject of studies, 
it is dealt within detail. The rare new species AmfAorkaftfiits 
f/mswjr, which w%s formerly found at two places only of 
AUiasia and was met with in thousands. A burit- 

like Oaw/oMsi/af Which M. Alboff considers as a new species, 
was found and was -named C. rt^na for its rare beauty. 
Numbers of other rare species were found. Detailed lists of 
the UmeBtopei' fauna in Amiasia and Mingrelia are given. In 
addkidti to the glaciers previously dlscoyered on the northern 
slope, a Kan^g glacier was found on the southern slope. 
Very iptaresting remains of the anient population of the 
region at^.mentfoOed.^On the Kumyks, anthropological sketch 
by J, Bintukho£ The P^per contaipa a sketch dealing with the 
posttble origin of this Tartar stem, anthropological measure- 
me^ jpsadehy the author and a comparison of the same with 
meaim»;(q»«nu hP other Cauparian stems.—The Pshaves and 
ih^ km, by & KhisaiUichwUi.—A in the central 

jihe by Madawie A. Rosslkoff, with 

a nsip ihree add a half, miles to the incliu Detailed ^ lively 
a Jourhey fo that Imperfoetly known part pf Pag- 
. ^ seat of Shamil's wars.—Starisdtfal deaenpdoh dr, 
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and s^Ustical data relative to, the provinces of Baku, Kars, 
Erivad^ Z^hestan, and Elisabethpol.—On the condition of 
glaciers ana of the lakes on the northern slope of Centra) 
Caubariis, by K. Rossikoff.—In a very interesting appendix we 
find a beautiful atlas of eight ethnographical maps of Trans- 
CRUca^, one for each separate province, on the scale of thirteen 
miles to an inch (it is the work of £. Kondratenko); (2) a 
map of the distribution of the Armenian population in Asia 
Minor, bn the basis of V. Cuinet’s data, 1890-94, accompanied 
by a paper by General Zelenyi and Colonel Sysoeff; and (3) 
the distribution of Armenian populations in Tran.scauca.sia. 

Wk have received the number of the Irish Naturalist for 
Febr^ary, and are always glad to say a word on behalf 
of these local natural history journals, which have done so 
much to encourage the early enthusiasm of many who have 
afterwards become eminent naturalists. In the present num¬ 
ber Mr. Allan P. Swan describes and figures a new species 
of Lepifik^ia^ Z. bandoniensiSy belonging to the Sapro^ 
Ugniacta. 

The Journal of Botanyy in its numbers for January and 
February, still continues to cater chiefly for descriptive 
and “critical” botanists. Mr, F. Townsend descril)cs and 
figures a new species of Euphrasiay E. canadensisy from the 
neighbourhood of (Quebec; and Miss Ella M. Tindall en¬ 
riches British Hepaticae with a species new to science, Eos- 
som^iMia Mitteniiy from North Devon, which is also figured 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, January 20,—“ Fergusonite, an Endo¬ 
thermic Mineral.” By William Ramsay, Ph.D., LL.D., 
Sc.D., F.R.S.,,and Morris W. Travers, B.Sc. 

The mineral fergusonite, discovered by ffartwall, occurs in 
felspar and mica deposits, in the same mani^ os most of the 
rare Norwegian minerals, such as euxenite, orthite, samarskite, 

The position in which such minerals are found, embedded in ma.sses 
of felspar, or encrusted with mica, leaves the question of their 
origin an open one. Whether they are deposited in the felspar 
by water, or whether they are contemporaneous with the feU^r, 
is a matter of speculation. Fergusonite is a black lustrous 
mineral, not unlike obsidian in outward app(»rance, but of 
considerably higher density. Seen under the microscope, even 
with the highest power, there is absolutely no sign of crystalline 
structure, though in thin slices the substance is translucent, and 
transmits yellow-brown light. It is, however, macrocrystalline, 
occurril^ m quadratic sphenoids. It is quite homogeneous, and 
display* no sign of cavities. Like similar minerals, it contains- 
helium, which is expelled on the application of heat. 

But Uris mineral presents a peculiarity, which has led us. 
to puUlrii this note. When heated to a temt>erature not 
exceeding 500® or 600'', it suddenly becomes incande.scent,w. 
and evolves much of its helium ; while its den.sity decreases, 

The -aoalysis of the mineral was kindly undertaken by Miss ^ 
Emily Aaton, to whom we desire to express our indebtedness. 

It showed that fergusonite is mainly a niobate of yttrium,, 
contaisling oxides of uranium, but in no great quantity. 

The gases evolved by the incandescence of nearly 5 grams 
(4’85*) of the mineral, heated in a vacuous tube, were analysed 
and fouhd to consist of helium, hydrogen, carbon dioxide, and* 
nitrogen. 

The jflenaity was determined before and after heatirtg. Great 
care wa* taken to make sure of the absence of air-bells, by 
wanning the powdered mineral under water in a vacuum, before¬ 
weighing H. 

Dennity before heating ... .S‘619 

If,, after . 5’37S 

It is thus seen that the mineral loses density on incandescence. 

The amount of heat lost by this curious mineral in parting 
with its h^Bvm was determined. The plaif of operation was to 
burn in ^ygen a known weight of hydrogen, ascertained by 
measuring ft, under a small platinum crucible, in a calorimeter^ 
The Tiai^ of temperature was noted. This operation was re^ 
peated sevend times, so os to standardise the calorimeter. Some 
grams qf ^kkheral were then placed in the crucible, and (he 
0{^rai;i(m' repeated; the mat evolved by the incandescing 
minerti kddtd itself to that from the burning hydrogen, and the 
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rise of temperature was greater. Knowing the heat of com¬ 
bustion of hydrot^en, a simpie calculation gave the heat evolved 
by the exothermic change m the mineral. 

Various Questions are raised bv the behaviour of this intereat- 
injg; mineraL Its evolution of heat, accompanying its paitir^ 
with helium, suggest the idea that it is a true endorbermic 
compound of h^ium. Had its density, as is the case with 
alumina, and with other oxides which rise spontaneously in 
temperature when heated, increased instead ot decreased, the 
evolution of heat might justly have been ascribed to polymerisa¬ 
tion. But an evolution of heat, accompanied by a fall in 
density, leads to the conjecture that the loss of energy is the 
result of the loss of helium ; and that, conversely, the formation 
of the compound must have been concurrent with a gain of 
energy. That the helium is actually in combination, and not 
retained in pores in the mineral, is evinced by there being*no 
pores in which the helium might be imprisoned. Surface- 
absorption is equally out of the question, for the mineral is 
compact. The only remaining possibility is that the helidm is 
in chemical combination. And if this is true, then the 
compound must be an endothermic one, : 

There is one other substance at least which decreases 
density, while it evolves heat; that substance is water, a|ji 
changing into ice. The elfect of compressing ice is to lower 2 ta 
melting point, and at the same time to reduce its heat of fusion. 
At a sufficiently high pressure there would be a continuous 
transition from ice to water, no heat change taking place 
during the transition. Matters would be in a similar condition 
to those which accompany the change of a liquid into gas at the 
critical temperature ; the smallest alteration of temperature 
would be enough to bring about the change. In speculating on 
the origin of such a remarkable compound, is it not allowable 
to guess that it represents a condition of our earth realised only 
before solidification had set in ? That these minerals, contain¬ 
ing the rare elements, represent a portion of the interior of our 
planet; and that under the enormous pressure obtaining at the 
centre,-^hombinatiplt with helium was an exothermic event; and 
that ^uch compotit^s, having by some unexplained accident 
come to the surface of the globe,- where they are no longer ex¬ 
posed to such pressure, they have, in consequence of the change, 
become endothermic ? The frequency of the helium spectrum 
in the stars, and its presence in the sun, makes it less improbable 
that some such explanation may He not far from the truth. 

February 3. Note on the Experimental Junction of the 
Vagus Nerve with the Cells of the Superior Cervical Cianglion.’* 
By Dr. J. N. I^mgley, K.R.S,, Fellow of Trinity College, 
Cambridge. 

The author concludes from his experiments that there is 
no essential difference between the efferent “ vi^iar* or 
“involuntary” nerve fibres, whether they leave t^ central 
nervous system by way of the cranial nerves, by way of the 
sacral nerves, or by way of the spinal nerves to the sympathetic 
system.^ *A 11 of these fibres he takes to be pre-ganglionic fiWes. 
And he thinks that any pre-ganglionic fibre is capable, in 
proper conditions, of becoming connected with any nerve cell 
with which a pre-ganglionic fibre is normally connected; al¬ 
though apparently this connection does not take place with 
equal reHtliness in all cases On the whole it appears that 
the functions exercised, both by pre-ganglionic and by post¬ 
ganglionic fibres, depend less upon physiological differences 
than uptm the connections which they have an opportunity of 
making during the development of the nervous system and of 
the other tissues of the body. 

Physical Society, Annual General Meeting, February u, 
189S. —Mr. Shelford Bid well, President, in the chair. The 
Report of the Council was read by Mr. Elder. Dr. Atkinson 
then presented the Treasurer’s Report, and informed the Society 
of the iinproved condition of its finances. The difficulties of 
the previous year had arisen from the expenses, incurred by the 
publication of abstracts of current scientific literature; those 
difficulties had been surmounted without drawing upon the 
reserve fund. Very few Fellows had objected to the increase of 
subscription. In acknowledgment and appreciation of the 
abstracts, now presented to all Fellows, many of the original 
life-members had lately made additional voluntary donations tp 
thefun^ pf the Society, thus sharing with new Fellows the 
extra outlay invpived by the abstracts, It waf to be hoped that 
life-members would adopt this course, xnore especially a« the 
affope of scientific literature covered by the abstracts was how 
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being extended to British as well as to foreign sources. . Votes 
of thanks were pass^ to the Council, the officemi and to the 
Council of the Chemical Society for the use of their rooms at 
BurUngton House. Two Honorary Fellows were unanimou^ 
electe<rby ballot, i.r. Riccardo Fetici, professor in the University 
of Pisa; and Emilio Villari, professor in the University of 
Naples. Council and officers for the forthcoming year were 
elected as follows. President; Mr. Shelford Bidwell. Vice" 
Presidents (who have filled the office of President): Dr. J. H. 
Gladstone, Prof, G. C. Foster, Prof, W, G. Adams, The lA)rd 
Kelvin, Prof. R. B. Clifton, Prof. A. W. Reinold, Prof. W. E, 
Ayrton, Prof. G. F, Fitigerald, Prof. A. W. KUcker, Captain 
W. de W. Abney. Vice-Presidents: Prof. C. Vernon Boys, 
Major-General E. R. Festing, Mr. G. Griffith, Prof. J. Perry. 
Secretary : Mr. H. M. Elder, 50 City Road, E C. Foreign 
Secretary: Prof. S. P. Thompson. Treasurer: Dr, E. Atkin¬ 
son. Librarian ; Mr. W. Watson. Other Members of Council; 
Prof. H. E. Armstro||^v:] 4 ii Walter Baily, Mr. L. Clark, Dr. 
A. H. Fison, Mr. R. TO-ffinuEebrook, Prof. A. Gray, Prof. J, 
Vlriamu Jones, Mr. S. M. Minchin, Mr. J. 

Walker.—The President then Wfifcd an address in which 
the aims and history of the Physical Society were outlined. 
(An abstract of this address fs published in the present 
issue, p. 378.) Prof. RUcker said that among the new 
and useful departures lately made by the Physical Society 
the institution of a presidential address was particularly worthy 
of notice; it was very desirable, from time to time, to hear 
a summary of what had been achieved during the year ; it 
was also desirable that the objects of the Society should be, 
frbtti time to time, definitely stated ; this derarture had been 
^uHy justified by the address of Mr. Shelford Bidwell.—A paper 
by Mr. G. H. Bryan on electro-magnetic induction in plane, 
cylindrical and spherical current sheets, and its representation 
by moving trails of images, was read by Mr. Elder. The phe¬ 
nomena of induction in a cylindnci|k| co^ut^tlng sheet in a two- 
dimensim)^ field, and of induction fpmicar,sheet in any field 

due to tbg^’fwieratiun or morion of ^ 

the presemse of the sheet, can be repreww^by moving trails of 
images which are hut slightly more complicated than the well- 
known trails of images in a plane sheet. The images, representing 
the potentials of the induced currents 0^ the two sides, start 
from the source of disturbance and its inverse point, and move 
normally away from the suiface of the^t^ffiere and cylinder, 
with velocity varying directly At the siprfiice 

of the sheet this velocity b^n 3 a to the correspblullhg 

velocity for a plane sheet. The images are In most cases similar 
in nature to the inducing source of disturbance, and their in¬ 
tensities are found, in every ca.se, to vary as a power of the ^s- 
tance from the centre. The images due to the sudden genera¬ 
tion of a magnetic pole in the presence of a spherical sheet 
are, however, analoj^ous to the hydro-dynamical image of a 
spurce in a sphere. Dr. S- F. Thompson said the method and 
the results obtained would find usefi^^ii^plicatlon in the solution of 
many allied problems.-*The Bw^em ]l^ a vote of thanks 
to the author; the meeting was then ijp^ned until Saturday, 
February a6, on which occarion the Society wilt visit 

Eton College. [Fellows are informed a train leaves Pad¬ 
dington for Windsor at 2,25 p.m. This arrives in time for the 
meeting, which is at 4 p.m.] 

Zoological Society, February i.>—Dr. St George Mfvart, 

F. R'S.i Vice-President, in the chair.—Mr. Oldfield Thomas 
ckHihited the skull of a giraffe from the Niger region, whkh 
had been shot by the late Lieut. R. H. McCc^odme, and pre¬ 
sented to the British Museum by his brothlK Mr. W. Hume 
McCorquodale. No giraffes had previously bm received from 
this region, and as the skull proved to differ from that of the 
typical species in its greater Sire, longer muule, and otore 
ciiveigefiC horns, it was considered to represent a special sub¬ 
species, for which the name of Oirafa ^am^hpardaiis peralUi 
was suggested. — Mt. Sclater exhibited some photographs of 
giraffes in order to show the differences in markings between 
Uie two forms Giraffa Camelopardalis typica and C, c, cdpet^s^ 
—A letter was read from Mr. J. Graham Kerr, containing note!; 
onthehalrits of the Paraguayan LepIdoriren,.as observed by 
Mr. R. J. ibnt It was shown that durifig the dry eoasoO it 
Jtrired into MToaui like its African relative 

G, A Bottlet%erv ’I^.S„ gave an aeeOuAt of the fishes eol- 
ledted % J- Badh in the Rio Jurva, BrariL Fifty^me 
spec^^JUse enomerated.; qf whkh nine were deicrihed aeikw. 

Beddied^ toad n i»ppr ohi tlm of 
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an AuKUaUan ouckuO) Sc^thropt noam^holl^u^i^y which he was 
diflpoi^ to rmtd a« beW mure nearly allied to Eudj^namys 
than to any ptner fqrm of the Cuculidte.—Dn A. G. Butler read 
a paper On a collection of l^pidoptera mad^ by Mr. F. V. 
Kirby, chiefly in Portuguese East Africa. Kinety-two species 
were enumerated^ of which one (EuraHa kMyi) was described 
as new. The paper also contained the description of a new 
Bpeciea of C^chptdeSt viz. Cyclopides cartoniy from Fwambo, 
coUected by Mr, A. Carson.—A communication from Dr. N. 
H. Alcbekj on the vascular system of the Chif^pteray was read 
by Prof. Howes. The anatomy of the vascular 'system of 
Pteropus medius was described and shown in Its general pUn- to 
resemble in many respects that occurring in the Kodentpi, and 
observations of a comparative nature were added on the pleurae, 
pericardium, and lungs. A summary of the literature upon the 
Ckir9pt$ra was also included in the paper. 

Entomological Society, F«bniM^Tr-Mr. G. H. Verrall, 
Vice-President, in the chair,•--The^plm read a let^ 

from Mr. A. D. Michael W4fny entomologists, ; 

might find insects attacke^jlh^ flBites {Acari) among their 
used boxes, would be witfing to send him such insects, with ^ 
the mites still on them or' iuxompanying them, or at least, 
the mites themselves, with the name of the insect given in all 
casePj for ^the purpose of his forthcoming monograph of the 
Tyroglyphidse.—Mr. J. W. Tutt showed a fine series of forms 
of EftimropkUa ahruptaHay Thunb. , captured and bred by Mr. 
W. B, Pearce at' Holloway, varying from the normal colour, 
through mahogany^brown to dark fuscous, some of the specimens 
of the second brood showing a purplish hue. One gynandfp- 
iriorphous example was showfi, with the wings and right antenna 
of the female type, the lefi antenna being strongly pectinated. 
He also exhibit^ two specimens of Dianthoteta lutea^y bred 
b) the Rev. F. Lowe, from larvcc obtained in Guernsey, and of 
a very distinct character^ having a tendency to the qchreous 
coloration of the t yy ^ tia^ vfaat being differently xnaidiaA'^On 
behalf of Mr. Heymy^fk jfleoby exhibited a series of^limpera- 
ture-varieties of Ltrmoptera.—Mr. G. H. Carpentir read a 
paper ly himself ana the Rev. W, F. Johnson on the larva of 
PtlopkUa borealisi describing its structure and life-history. On 
the larval characten^z the species, hitherto considered as of 
doubtful relation&hin^ lyas regarded as being closely allied to 
ww conrmunibited by Mr. F. D, Godman, 
F.R.S., and Mr. O. Salvin, on new species of American 

Rhbpalocera, and by Mr, M^^tjfacolw, on some phytophagous 
Cnleoj>tera (£amolj&dM):£rom the Islands of Mauritius and 
Reunion, 

Chemltcl Sooi«^^ February 3.—Prof. Dewar, President, 
ip chair.—The fpflbwinjg papers were read :—The volumetric 

estimation of sodium, by H 7 j. H. Fenton. Sodium dihydroxy- 
tartmte is very sparingly soluble in water at 0“ and the 
solubility in presence Jbxcess of a dihydroxytartrate is 
practically heg%ible ; dibydroxyUrtaric acid is readily 

oxidised by j^mang uye in Wphuric acid solution, the 
formation of the sodlro salt allbirds a simple and accurate 
method of estimating the ibctal.-—The atomic weight of boron, 
by F, p. Azinitage. From determinations of the water of 
crystallitttion in borax, NagB^O^, H, 0 , the atomic weight of j 
l>ocion is calculated as to'QaS.—Rate of escape of ammonia I 
from aqueous solution, by E. P. Perman. After drawing a 
volume V of air through a dilute solution of ammonia at a 
unDtorm rate, the amount ^ of ammonia left in solution is ; 

M^e a and h are constants ; with variable j 
temperature iy + a and & being constants.—On the | 

dissociation of potassium platinichloride in dilutp solution ; and 
the production of platinum monochloride> by E, Sonstadt. 
Potkasium pUtinichloride, in a o'x pec oem. aqueous solution, 
is Scarcely changed on heating; in a O'oi per cent, solution 
platinttm monoohlpride is gradually precipiuted on heating, in 
accordance With the equations (i) KjPtCL^iaKCl + PtCb ; and 
(2) ii;^ + dH# 0 - 3 PtCU 6 HCl + 3H*Q^-.Effect of the 
TOOtio-j di- and tri-chloracctyl groups on the rotatory power of 
methylifc and ethylie 'glyceriUes ana tartrates, by P. Frankland 
and T. Is. Patterk»n. In order to aseertain the rotatory effect of 
the halogens wheiv attached at a pointiw the mcdtcule remote 
from the aiymmeti^ oarbiEm atoib, tho^ a^ hkve examined 
the' dl- and: tri-fchloracctyl derivslfvcs of the motlriflie 
and ei!fayllc tartrates aiid glycerates j tables ^ *he <ifitical data 
rotation of ethylic and ib^thyli^ 
aw?l|^yt^trateii>by?. ^ 
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Literary and Philosophical Society, January 35.—Mx. 
J. Cosmo Melvill, President, in the chair.—Mr. Louis Schwabe 
was eteci^ an ordinary member of the 3 pciety.—The President 
referred.,tVihe loss sustained by the Society through the death 
of Mr. Thomas Ariilon, who, since the death of Mr. lames 
Heywpod^ was the “ Father ” of the Society, having been elected 
in 1837.—Mi;r j* J. Ashworth called attention to a paper by 
Mr. J. SlDith, in vol. xxi. of the Society's ** Memoirs” (1859) 
on the origiw of colours and the theory of light, in which is 
given a compete description of the colour phenomena seen when 
a black and white disc is rapidly rotated. As the phenomena 
have been to some extent re-discovered during the past few years, 
and have attracted considerable interest, he thought it advisable 
to direct, ifilttention to a paper which appeared to have, been for¬ 
gotten, ki which the subject is treated with great thoroughness. 
—Apropos of an inquiry at a recent meeting of the Society, as 
to the ptisw of wheat, the President exhibited specimens of 
y'^giUpSif f^ilscum^&nd Aftropyrvm from his herbanum. Men- 
Ltion was made of a gross, A:lgilops ovatOy L., which w as declared 
by a French botanist sonic fifty years ago to become wheal on 
being cultivated, and subsequent experiinenis appeared to con- 
I firm this statement. The opinion generally held by botanists 
now, however, is that in all probability wheat had its origin in 
7'riihum mo^toiOcemHy L., a plant found in Asia Minor, Mesopo- 
taniia and Greece.—Mr, Melvill afterwards communicated a 
paper by Mr. Peter Cameron entitled ** Hymenopiera Orientalia, 
or Contributions to a Knowledge of the Hymenoptera of the 
I Oriental Zoological Region,” part vii. 

! February 8.—Mr. J. Cosmo Melvill, President, in the chair.— 
Mr, Brothers exhibited and described the latest form of Mr. F. E. 
Ives’ photo-chromoscopc, called the “ Kromskop.” Stereoscopic 
photographs were shown in wliich the various objects, when 
: viewed through the arrangement of red, blue, and green gtasse.«, 
j were seen in all the colours of nature-groups of fltjwers, 
landscape^ &c., being thus realistically reproduced.—On the 
collision of two explosion-waves, b^ Messrs. R. H. Jones and 
J, Bower. This paper was a description of experiments carried 
out in the research laboratories of Owens College to examine 
whether there was any increase of pressure on the collision 
of two explosion-waves. This was shown to be the case, both 
by direct nydraulic tests of the tubing used and by photographs 
of the explosions. It was also argued that the increased 
luminosity at the point of collision and the increased speed of 
the reftected wave from the point of collision above that of 
reflection from a hard surface established the fact of greater 
pressura^ 

/J:. Paris, 

Academy of Eciencea, February 7,—M. Wolf in the 
chair,—The President announced to the Academy the death of 
M. J.^n Albert Gauthier-Villars.—Histological mechanism of 
cicatrisation ; immediate synaptic reunion, by M. L. Ranvici. 
If two parallel incisions of equal length are made in the cornea 
of the rabbit, one going only a third to a half through the 
membrane* the other penetrating right through into the chamber 
behind, the latter heals more quickly than the simple wound. 
These effects are due to the part played by fibrin in cicatrisa¬ 
tion.—On the development of real non-analytical functions, by 
M. P. Painlev^.—Transparency of bismuth in a magnetic field, 
by M. H. Buisson. The electromagnetic theory of light re- 
r^uires a relation between the transparency and electriral re¬ 
sistance of a body. By placing a thin sheet of bismuth in an 
intense field caused by an electromagnet, it is possible to cause 
sudden Variations in the resistance of the plate. Since not the 
slightest variation in the intensity of the transmitted light could 
bh' delected under these conditions, the author concludes that 
the couduotivity which intervenes in luminous phenomena is 
probably of a different order to that ordinarily measured.— 
Cycles of magnetic torsion and the residual torsion of soft iron, 
by M. G* Moreau.—On a method of comparing curves of 
torsion, by M. H. Bouasse.—Transformation of the X-rays by 
iraqsUtisslbn, by M. G. Sagnac. A continuation of preceding 
work on the properties of the secondary rays, or rays emitted 
by bodiOf .struck by the X-rrays.—On photographic development, 
by M. It Colson.—On the melting points of gold and silver, 
by M. Ba^leJ Berthelot. The metaU in the form of wire were 
heated furnace dt^rlbed in a previous paper, and the 

tempewihifre of rurion meaaurfed by a platitium-indium thermo- 
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couple, the latter being standardisetl ip i^ce the inter&enet 
method of air thermometry previously descxib^t ThW tetti* 
peratures found were 962° C. for silver and IQ64® for gold.^ir 
Determination of the density of ga$e8 upon S%ry small volumm* < 
by M. Th. Schloesing, jun. {see p. 374).—On. the ftCtfir|ktfon 
between reduction by naiscent hydro^Ut electrolysisi *ha photb* 
lysis of carbonic acid, by M. A. Ba^. The reduction of a 
solution of cftvbon dioxide in water by hydrdg^Ued palladium 
gave rise to some formic aldehyde, the lattet identified I 
by conversion into methylene^amline and hexatb^tilvylenctetrae 
mine, The electrolytic reduction of carbon is shoWn 

to be parallel with the reduction by solar rad»tioh.—On the | 
aromatic urethanes of conicine, by MM. P. .Caeeneuve and j 
Moreau,—New colour reaction of phenylhyditib^e, by M. , 
l^oiris Simon. The solution of the hydrazine is warmed wUh 
a little at^ueous trimethylamine, some drops of a solution^of 
nitroprussiate of soda added, and then concentmled potash. A 
blue coloration results which allows of the detection of <one 
part of phenylhydrazine in 50,000 of water.—On the indueUce 
of the frequency of the movements and of the weights sustained ' 
tqxrn the maximum power of muscle under regular tr^tment, 
by MM. Andre Broca and Charles Richet.—Qn the develop¬ 
ment of the conjunctive fibrilla, by M. P. A. 7 .achariadcs.— 
On the constitution of cannel coal, by M. B. Renault.“-On the 
polymorphism of'fluorspar, by M. F. Wallerant. 



DIARY OF SOCIETIES. 

THURSDAY-, Fkbruarv 17. 

Royal Society, at 4.30.—On the Connection between the Electrloal I 
Properties and the Chemical Composition of Different Kinds of Glapa: ^ 
Prof. A. Gray, F.R.S., and Proi. I. J. Dobbie.—On the Magnetic ! 
Deformation of Nickel : Dr. E. Tayfor Jones.—Upon the Structure 
I>evelopnient of the Enamel of Elasmobrrvnch FUhes: C. S. Tomlf# 
F.R.S.—On Artificial Temporary Colour«Blindne»>(, with an Examidii- - 
lion of the Colour SeoBation« of 109 Personn : G* J* Burch.—Contrlbll|ft 
tions to the Matbemattcal Theory of Evolution. On the Irtheritanot'mt' 
the Cephalic Index : Cicely Fawcett, and Prof. K. Pettrjton, F.R.S. ' 

rRovAt INSTITUTION, at ^.^Some Italian Pictures at the Natiesub ; 
Gallery : Dr. Jean Paul Richter. 

Society op AETsClmperial Institute), at 4.30.—The Plague in Bombay! 
Dr. Herbert MilU Birdwood. 

Linnban Sociarv, at 8,—On the Genus Arenaria: F. N. Williams.—W 
the Histology of the Salivary and other Glands of the ColnBrida : Sj 

West. ' j 

Chemical Society, at B.—Some liccture Experiments : J. Tudor CundaU. , 
—Observations on the Influence of the Silent Discharge of Electricity ort 
Atmospheric Air : W. A. Shenstone and W. T. Evans. 

ERiDAY, Feuruary 18. V 

Royal Institution, at 9.— A Yorkshire Moor : Prof. L, C Miall, K.R*S. 

GkolooiCal Society, at 3.—Annual General Meeting. 

Ehoehiolooical Society, «< 8. so.— The Relationship of Variatioas of 
the Ground-Water Level to the IncideiKe and Seasonal Distrilmtlott of 
Malarial Fevers in India : Surgeon-Captain Leonard Rogers. 

. 

SATURDAY, February 19. 

lRoval Ikstitution, at 3.—-The Structure of Instrumental Music; 
William H, Hndow. 

MONDAY, Fubruahv 21. 

Imi'Erial Institute, atS.^a—The Nile and its Tributaries; ColonelC. 
M. Watson, R.E., C.M.G. 

SnciBTv np Arts, at 8.—The Principles of Design in Form : Hugh 
Stttfinus. 

Victoria Institute, at 4.30 —Purpose in Nature: Dr. W. Kidd. 
TUESDAY. FBBieUARV 77. 

ilovAL Institution, at 3.—The Simplest Living Things: Prof. E. Ray 
Lankester, F.R.S. 

Anthropological Institute, at 8.30.—Ethnographical Notes on the 
Murray Islands, Torres Straits i Rev, Arcbibala E. Hunt.—There will 
be exhibited two Tattooed Heads carved in Kauri Gum from New 
Zealand, lent by Kd^ Partington ; and a Colleotioo of Objects obtained 
during the Recent Exploration of a Cairn in Broconehire, lent by X. C. 
CantrSl. 

fNSTiTUTioN OP CiviL ENGiNBBhfi, at B.—The ^Theory. Design, Apd 
Practical Working of Alternate-Current Motors : Llewelyn B. AtlclrMnn. 
—Dublin Electric Tramways : H. F. Parshall. 

H^EDNSSDAY, YtwVAvy 

Society of Arts, at 8.—Children’s Sight : R. Bradeoall Carter. ! ^ 

THURSDAY, FebeuaeV 04. 

Royal Socwtv, at 4.30.— Meeting for Dhpottssiem.—Subject s Thu Sden- 
tifle Advantages of an Antarctic Expedition. The Disouaslon wHl be 
opened by Dr, John Murray, F.R.S. 

Institution of Blbctkical Enginsbes, at tbc Mauabettn^of 

Lamps and other Apparatus for ooq volts D* 

'Byng. , ' 
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^ '^FRiDA F, FEhauAEV as. 

Royal 1 n 8 %tution, at 9.-r-Tbe Theory of Colour Vinon afH^ed to 
r^Modern Colour Pboeama^y ; Captain w. dc W. Abney, C>B.. F.R.S. 
JnSt;tutiok OF Citdfi; AnGinebes, at 8.—The Problem of Tram ResUt- 
r ance: C. £ WolffT * 

SATURDAY , Februaev 

Royal Institution, at 3.—The Structureof lasttumental Music; W. H. 
Hadow. 


BOOKS, PAMPHLETS, and SERIALS RBCSXVBD. 

Books.— The Arrangement of Atomx in Space : J, H. vsn't Hoff, and 
edition, translated and edited by A. Eiloart (Longmans).—On iAboratory 
i^s: Prof. R. Threlfall •fMacmiUnn).—Motion : its Origin and Conserva¬ 
tion ; Rev. Dr. W. McDonald (Dublin, Browne).—Calendar, Ac., of the 
Department of Science and Art, 1898 (Eyre).—Evolutional Ethics and 
Animal Psychology ; E. P. Evans ^Heinemann).—The Flora of Berkshire : 
G. C. Druce (Oxfmd, Clarendon Press).—Researches on TubercutosU : Dr, 
A. Ransome (Smith, Elder).—Pasteur : Prof, and Mrs. P. Frankland 
(Cassell) — Lehrbuch der Rntwickelungsgeschicbte des Menschen : Dr. J. 
jCollmann (Jens, Fiscber).--vOrjunogrBpbie der Pflanwn; Dr, K. Goebri, 
Erster Tail Fische^-^fktl Opciache Drehungsvermhgen ; Dr. H. 

Landolt, Zweite Aitflage (Brauhschwejg, VIeweg).—Die Gattung Cycla¬ 
men L.: Dr. F. Hildebrand O^na, FtsmeflL 

Pamphlets.— Museum Handbooks; Cii^afgue of the Hadiield Collec¬ 
tion of Shells from the Loyalty Islands. Parts a and 3 (Manchester, 
Cornish). — A Visit to Giessen : Prof. Senkr (Dublin^ Fonsooby). 

Serials.— Physical Review, November, December, and January (Mac- 
millanX—American Journal of Psychology, January (Worcester, Mass.).— 
Obaervntory, February (Taylor).—Bulletinde laSocmte Imp^riale des Natu- 
ralistes de Moscou, 1807, No. a (Moscou).—GeogTaphicat Journal, Februiuy 
(Stanford).—Holetim do Museii Paraense, &c., Vol. 7, No. a (Pai^, Braail). 
—Quarterly Journal of Microscopical Science, January (Churchill),—En¬ 
gineering Magazine, February (a39 Strand)k—Atlantic Monthly, February 
^ay).—^eits^riftfdr Pbysikalisches Chemie, xxv. Band, 1 Heft (Leipzig, 
Engalmann).—Annales de rElectrob|ologit«,Ac., No. i (Paris, Alcan).— 
Memorias y Revista de la Sociedad Cientiflt^Tomo x. Nos. 5-ia (Mexico). 
—Memoirs of the Boston Society of Natural nistory, Vol. v. No. 3 (Boston, 
Mass.). —An Illustrated Manual of Brlfish Birds: H. Saunders, and edi¬ 
tion, Part4 ((iurney).—Journal of the Institution of Electricnl Engineers, 
Feburair (Spon).—Memoirs and * Proceedings of the Manchester Literary 
and Philosophical Society, Vol. 4a, Port x (Manchester).—Ameilcan Journal 
of Science, February (Newhaveti).—Among BritieK Birds in their Nesting 
Haunts: 0 . A. J. Part g (Edinburgh, DougB^'^'^he West Australian 
Settler’s Opide and Farmer’s Handbook, Port 3 (Piirfih, W.A., Wigg). 
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THE MAGNETIC CIRCUIT. 

The Magnetic Circuit. By H. du Bois, Ph.D, Trans¬ 
lated by E. Atkinson, Ph.D. Pp. xviii + 362. (London : 
Longmans, Green, and Co., 1896.) 

O one is better fitted than Dr. du Bois to write a 
treatise on the magnetic circuit. Me is well 
known for his experimental investigations in magnetism, 
and abstract magnetic theory is clearer and more com> 
prehensive for his restatement of its main propositions. 
His German treatise, “ Die Magnetische Kreise,” pub¬ 
lished some five years ago, attracted considerable atten¬ 
tion in this country. It gave in reasonable compass an 
excellent account of magnetic theory, methods of mag¬ 
netic measurement, and of recent magnetic research, in 
which Dr. du Bois* own contributions to knowledge 
formed an important part, not merely on account of 
their intrinsic value, but of their clear and first-hand 
and withal modest statement. 

A translation of this book, made by Dr. Atkinson with 
the assistance and revision of the author, and one or 
two other experts in the subject, was published in i896» 
and was thoroughly welcomed by the already consider¬ 
able and continually increasing number of experiment¬ 
alists in electricity and magnetism. Some apology for 
so late a review of so important a work is necessaryi 
and this is now offered by the reviewer, whose fault it 
has been that an account of it has not Jong before now 
appeared in Nature, Still “good wine needs no bush,* 
and the work of Dr. du Bois carries its own guarantee 
of excellence on the face of it. 

The book begins with a very valuable summary of 
magnetic quantities and conceptions, in which the fun¬ 
damental ideas o^ magnetic force, magnetic induction, 
intensity of magpatisation, permeability and suscepti¬ 
bility, &c,, are ilifty explained, and the graphical repre¬ 
sentation of thfiir values for actual cases is fully illus¬ 
trated by curves induction and magnetisation obtained 
for actual specimens of iron and steel. 

The question of the effects of the ends of a bar of 
magnetised iron or steel, or of a narrow crevasse or 
joint between two parts of a bar or ring, is taken up 
towards the end of Chapter i., and is continued in 
Chapter ii. Ewing’s representation of the effect of the 
cut, by a shearing of the curve of magnetisation for the 
uncut bar or ring, is given, and illustrated, as before, by 
the results of actual investigations—mostly those of 
Ewing himself The effect of a cut leads to a further 
discussion of that of an end, and thence to a discussion 
of Coulomb’s law for the distance action of a magnetic 
pole, and of the field at a point due to a pair of equal and 
opposite “point-charges” of magnetic matter. 

Of course this action at a distance is what is actually 
observed, and there is an advantage in starting with 
what are the immediate results of experience. Still, if 
the book, as no doubt it will, should pass soon to a new 
edition, we should like to see some account of a more 
“mediomistic ” view of the matter included. It is 
possible, and in connection with the electromagnetic 
theory of light it is very desirable, to consider magnetic 
: force and magnetic induction not only as both existing 
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as directed quantities at every point of a magnetised 
body, but at every point of the electromagnetic field, in 
Other or other “interferric” material, as well as in iron 
itself . AVitli electric induction and electric intensity 
also introduced as the analogues of the magnetic quan¬ 
tities, .with k for the electric inductivity, and p for the 
magnetic inductivity of the medium, whatever it may 
be, all di£6dulties as to units disappear if k and p are 
regarded depending upon real physical properties of 
the medium which, if fully known, would determine the 
dimensions of these quantities, and i/i(p is seen in a 
natural way to be the square of the velocity of propaga¬ 
tion. The serious difficulties which students feel with 
respect to this matter, and which are only apparently over¬ 
come by an unsatisfactory process, are entirely avoided. 

In Chapters iii. and iv. we have an Outline of the 
Theory of Rigid Magnets, and a discussion of Magnetic 
Intensity and Magnetic Induction. The account of rigid 
magnetism and of induction here given is based in the 
main on that source of all theory on the subject, Lord 
Kelvin’s Mathematical Theory of Magnetism, and on 
the digest of this part of the subject given in Maxwell’s 
great treatise, and includes most of the more valuable 
results obtained by Kirchhoff, and by later writers 
who have commented on or developed the theoretical 
principles laid down by these masters. Here Dr. du 
Bois has himself done good service. He has given 
solutions of important problems of induction, and 
genei'ally, as stated above, in certain points improved 
the presentment of theory ; work of which English 
readers now reap the full advantage. 

A chapter on the Magnetisation of Closed and of 
Radially Divided Toroids, which is divided into two 
parts—(^?) Theoretical; {b) Experimental—closes the 
first part of the treatise. This chapter is exceedingly 
important. KirchhofTs theory of the magnetisation 
of a solid of revolution is given, and its results for 
rings of rectangular and circular section are deduced. 
This investigation of Kirchhoff’s gave rise to the ex¬ 
perimental investigations of Stoletow and Rowland, the 
results of which have only confirmed its correctness. 

Results are next deduced for a radially divided ring, 
which are fully illustrated in the experimental investi¬ 
gations described later. Thus we have the subject of 
leakage of magnetic induction introduced and clearly 
discussed and illustrated. The great practical import¬ 
ance of this part of the subject will be obvious when its 
application to dynamo machines is considered, and a 
large part of the experimental investigations which have 
been carried out have had to do with the question of 
the distribution of tubes of induction in or near more 
or less narrow gaps in what may be regarded as closed 
circuits or rings of iron. 

The great importance of having a magnetic circuit 
nearly closed was recognised by Faraday, and was more 
or lest present to the minds of makers of magnets, both 
permanent and electro, down to the beginning of the 
present active manufacture, on a large commercial scale, 
of dynamo machines. 

Then it was that Hopkinsdn came forward with his 
explicit statement of the laws of the magnetic circuit, 
and their application to the construction of the field 
n^gpets of d^amos, a piece of work for which practical 

S 
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science owes him a heavy debt. The magnetic circuit, and 
the mode of testing the performance of dynamo machines 
by means of characteristic curves, which themselv^ 
give valuable information regarding the magnetisation 
of the circuit, really did for the dynamo machine very 
much what practical thermodynamics and the indicator 
did for the steam-engine. 

After an account of the General Properties of Mag¬ 
netic CircuitSi Dr. du Bois proceeds in his Chapter vii. 
to a discussion of the Analogy of the Magnetic Circuit 
with other Circuits. Here the author, as we think very 
properly, condemns the use of the term “Ohm’s Law” 
to express the fact that magneto-motive force in tffe 
circuit divided by the magnetic reluctance is equal to 
the flux of induction in the circuit. This, it has always 
appeared to us, is using the term “ Ohm’s Law ” to 
describe what is a mere result of definition. The 
equality of the magneto-motive force multiplied by the 
permeance (permeance — i/reluctance) of the circuit to 
the flux of induction is a result of definitions of induc¬ 
tion and field intensity, and to thus use it is to introduce 
into magnetics the confusion which many have fallen 
into with regard to the law of Ohm in voltaic circuits. 
In the latter case, the law, properly speaking, expresses 
the proportionality of the current in a conductor to the 
difference of potential between two points in the con¬ 
ductor near its ends when the conductor is not the seat 
of any internal electromotive force. This result has no 
counterpart in magnetic circuits, and no “ Ohm’s Law ” 
holds there. 

In Chapter viii, the Magnetic Circuits of Dynamos or 
Electromotors is dealt with, the work of the brothers 
Hopkinson, the empirical formulae for the magnetisation 
curves of such machines given by Frdlich and others are 
all described, and the application of all this thoroughly 
practical theoretical discussion is focussed on the con¬ 
struction and arrangement of the field-magnets and 
armature of the machine. 

We are immediately carried on in a natural sequence 
to magnetic cycles and hysteresis, and the immensely 
important researches on the magnetic properties of iron 
carried out "by Ewing and others. The results in this 
field arc, however, before all our readers specially in¬ 
terested in the subject, and the subject is so large and 
so full of detail, that we cannot with any advantage 
continue our sketch of the contents of the book. 

The magnetic circuits of electromagnets, containing 
an account ofthe devices used by Ewing and the author 
to obtain very intense fields, and of methods of measuring 
such fields, is given in Chapters ix. and x. Up to aboot 
fifteen years ago determinations of field intensities had 
been confined to measurements of the earth’s field- 
intensity or intensities of like magnitude, and a paper 
{Phihsophical Magazine^ 1882) by the present writer, 
describing methods which were in use in the Glasgow 
University Physical Laboratory, contained perhaps the 
first published statement of how the field between the 
poles of a powerful electromagnet could be quickly and 
accurately measured. 

In this connection also we have one of the author’s 
notable contributions to magnetics, in his account of the 
researches which he carried out at Berlin on the magneto¬ 
optical method of measuring intense fields. 
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Here we must conclude our review of a most fasci¬ 
nating book. It cannot be praised too highly a$ a piece 
of work sound from every point of view, and tending 
to the advancement of knowledge. Dr. Atkinson and 
his colleagues have performed their work of rendering 
the book into English very carefully indeed, and on the 
whole the version reads like a book originally written, 
and well written, in English. Only in one or two places 
have wc found, in a fairly extensive comparison of the 
German and English, that the sense has not been exactly 
caught. For example, at p. 340 a method of investiga¬ 
tion there referred to is rather hardly treated by being 
described as “circuitous.” The German “umstiindlich ” 
ought licre to be rendered by “circumstantial.’* 

A. Gray. 


AUDl/BOM 

Audubon and his Journals, By Maria R. Audubon. 
With zoological and other notes by Elliott Coues. 
8vo. Two vols. Vol. 1 ., pp. xiv + 532 ; Vol. IL, 
pp. viii 4 - 554. Portraits, copies of diplomas, photo¬ 
gravures, &c. (New York : Charles Scribner’s Sons, 
1897.) 

.'\T URAL I STS and many who arc not naturalists 
will find this an entertaining book. It gives in 
great detail the incidents of certain years of Audubon’s 
life, years in which he was carrying on his work in the 
field, or else meeting every day men who are still note¬ 
worthy. The book is founded upon unpublished journals 
and letters, of which parts are given at length. All has 
been corrected by recollections handed down in the 
family, and the zoological information has been revised 
by Dr. Elliott Coues. A summary of the naturalist’s life 
is prefixed. We have now a full and lively account of 
what is most memorable in the life of Audubon. 

Some readers who are not naturalists will turn with 
curiosity to the passages in which mention is made of 
places which are now populous American cities, but which, 
when Audubon dwelt there, or passed through, were 
backwoods settlements. Others will be glad to note 
small particulars concerning the naturalists, merchants, 
and men of letters whom Audubon saw during his visit 
to Europe in 1826-29—Cuvier, Bewick, Jameson, Selby, 
Jardine, Raihbone and Roscoe. Others again will study 
the character and methods of a man, who partly by real 
merit, and partly by the good-luck of becoming known to 
men who could write, has been widely accepted as a 
typical naturalist. Some of us cao hardly remember the 
time when we had not heard of Audubon as the man 
who faced all dangers and fatigues, caring nothing for 
comfort or profit, if only he could learn more and more 
of the wild creatures which fly from the face of man. 
There is matter here for readers of very different kinds, 
and all should thank those who have rescued so many 
old papers, and arranged them so carefully. 

Audubon was a real naturalist, if ever there was one* 
He had the passion for observing and drawing birds 
almost as a giR of nature. As a boy and young man he 
was fit for nothing else, but the responsibility which a 
femily brings madg; him in middle life a sensible man of 
business. He was never a man of science. He nev0r 
received from others, nor gave himself any kind of training 
in scientific method; he never studied the anatomy of 
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or systems of classification ; above all^ he never put 
questions of the slightest scientific interest. It was 
enough fpr him to draw his birds as they looked when 
alive, and now and then to note some curious detail in 
their mode of life. H is less famous helper, MacGilHvray, 
was far better furnished and far more productive. 
Audubon's ** Birds of America ” has great artistic merit, 
but less scientiBc value than a good series of photo¬ 
graphs from life. 

Audubon’s career is now revealed to us more fully and 
more pleasantly than in any earlier account. He was born 
of French parents at Mandeville, on Lake Ponchartrain, 
somewhere about jySo. His first seventeen years were 
spent almost altogether in France, and he showed his 
turn of mind by making 200 drawings of the birds of 
France. Then he was sent out to Philadelphia, where 
his father had landed property. After another two years 
in France he came back to America, which henceforth 
he always claimed as his fatherland. At first young 
Audubon lived like a young gentleman of property, huni- 
ingi fishing, shooting, skating, but drawing birds too. 
He was a bit of a dandy in those days, and a favourite 
with young ladies. He went into business, married, and 
should according to all expectation have settled down 
as a money-making American. But he was intent upon 
birds and not upon money. He was easily diverted from 
a business-journey by a glimpse of a new bird, and was 
regularly cheated by his partners, agents, employers and 
customers. He complained that one of his partners cared 
only for money ; the partner on his side complained 
that Audubon had no turn for commerce, and was con¬ 
tinually in the forest The advantages with which he 
started were soon lost, and in a few years we find him 
roving about in America, giving drawing-lessons, music- 
lessons, dancing-lessons, drawing portraits, but always 
adding to his portfolio of birds, and always studying 
how to make his delineations more life-like. The hope 
of publishing his great collection gradually became more 
definite. In 1826, being then near fifty years old, he 
came over to Europe to get subscriptions and engage 
draughtsmen. His diary shows him to us as sobered 
down by this time to a modest, careful man, minding his 
chances, and thoughtful for his wife and children. His 
success in publishing the “ Birds of America,” his later 
ventures, his expeditions to Labrador, Florida and the 
Missouri River, as well as his charming family life, are 
all described in the book before us. In 1847 his faculties 
began to give way, and he died in 1851. 

The ** Birds of America” has maintained its reputation^ 
in spite of its enOfmous bulk, its costliness, and its want 
of scientific utility. It is now a luxury, only to be pos¬ 
sessed by the wealthy, and very seldom enjoyed even by 
them, an unprofitable jewel in comparison with the homely 
tools which the working ornithologist requires. To have 
published a book which very few men can afford to buy, 
gives a certain kind of distinction. Audubon has better 
claims upon our attention than this, but the ever-rising 
price of his Birds of America” has helped his fame. 

One thing in the journals moves our indignation, but 
it will hardly excite remark among the naturalists of to- 
dayt we mean the prpfuse and needless slaughter of wild 
which fills almost every page of the journals. 
Audubon rises iti the morning, snatches his gun, shoots 
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everything that shows itself, and then sits down to draw 
his victims. Some naturalists look upon all this bloods 
shed and torture as inevitable, or even enjoyable. That 
is the way to get together a museum of dried skins or a 
portfolio of drawings ; it is not the way to solve scientific 
questions, nor to gain real insight into the works of 
nature. L. C. M. ’ 


SEWER GAS AND HEALTH. 

Sewer (?a.v, and its Influence upon Health. Treatise by 
H, A, Roechling, C.E. Pp. 224. (London; Higgs 
and Co., 1898.) 

HERE is hardly a Corporation in the United 
Kingdom, we venture to say, to whose members 
sewer gas is not a hideous nightmare. It is the 
legacy of a bygone generation of hygienic enthusiasts, 
and is likely to prove the bite noir of many a succeeding 
generation of despairing sanitarians. Despite the bril¬ 
liant achievements in the domain of hygiene of which 
the present century can justly be proud, the sewerage 
problem remains still a gordian knot the disentangle¬ 
ment of which seems as far off as ever. 

Public opinion has swayed backwards and forwards, 
immense sums of money have been expended in what 
may be designated as vast hygienic experiments, sewers 
have been laid and relaid, ventilators introduced and 
abolished, and innumerable devices invented and applied 
in the hope of effectually getting rid of this mysterious 
and subtle influence in our midst. 

Mr. Roechling in the above volume has added one 
more to the many indictments which have been published 
against sewer gas. These indictments are necessarily 
of a somewhat vague description, founded, as they must 
be, more on personal conviction than on strictly scientific 
facts; for our precise knowledge of the character and 
properties of this gas is at present so extremely limited, 
that we arc frequently reduced to the manipulation of 
mortality statistics for a basis of attack. We must not, 
therefore, approach this book in the hope of finding a 
pyramid of new facts, for we may have to be satisfied 
with hardly a molehill, but we may recommend it 
as containing a useful summary of the circumstantial 
evidence which can be adduced against sewer gas. 

The arrangement of the material, however, leaves 
much to be desired, and the writer is needlessly verbose;. 
Considerably more than half the book is taken up with 
appendices, to which the preceding portion of the book 
has constant reference, and these appendices would be 
very much the better for judicious pruning. Page after 
pag«, for example, are devoted to detailed reports of 
cases of supposed poisoning through sewer gas ; over 
twenty pages are occupied with reporting in full the legal 
proceedings connected with a case of blood-poisoning, &c. 
All this, no doubt, serves to swell the site, but it certainly 
does not increase the value of the volume. 

As an example of the justifiably perplexed condition of 
some of our public authorities on the question of sewe 
gas, we may cite the case of Leicester as mentioned by 
the author. Up to the year 1881 the sewers of this city 
were in a very foul condition, and were not ventilated in 
any way, and the typhoid deafh-rate was as high as 
per 100,OCX). In 1881, however, the Town Council 
decided to open up the sewers, thoroughly cleanse them* 
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and ventilate them by open covers at street level. Sub¬ 
sequent to this, and up to the year 1886 the typhoid 
death-rate showed a most remarkable decrease, falling 
during this period at its lowest to 16*3 per 100,000. 
Yielding, however, to the pressure of numerous public 
complaints about the obnoxious smells rising from the 
sewers in the various thoroughfares of the town, the 
Sanitary Committee decided in 1886 to close the open 
street ventilators, and to erect in their place cast-iron 
pipes up the sides of houses wherever the necessary 
permission of the house-owners could be obtained. 

Since 1886, also, improvements have been made in the 
sewerage system of the town, for the old and small main 
sewers have been replaced by larger and better con¬ 
structed ones at a cost of nearly 200,000/.; but in spite of 
this and other sanitary improvements, the typhoid death- 
rate has actually risen in Leicester during this latter 
period. Felix qui jfotuit rerum cognoscere causas ! 

It must indeed be frankly admitted that our knowledge 
of the conditiohs—and there may be many factors, which 
determine outbreaks of epidemic disease—is at present 
in some respects hopelessly inadequate. No more con¬ 
clusive example of this is to be found than is presented 
by the diphtheria epidemic which has taken such a firm 
hold of London, and which has also manifested itself 
in various other jiarts of the country, and, despite 
all the boasted hygienic enlightenment of the closing 
years of the century, pursues its triumphant course prac¬ 
tically unchecked. 

Sewer gas may be charged with a great deal, but we 
also know that other factors—as, for example, infected 
water and milk—are also heavily w-eighted with re¬ 
sponsibility in the dissemination of disease, and that to 
shift the whole burden of a particular epidemic upon 
any one single factor becomes the more unreasonable 
the wider our scientific horizon is extended. 

G. C Frankland. 


OUR BOOK SHELF. 

Chamberses Alj^ebra for Schools. By William Thomson, 
M.A., B.Sj?., F.R.S.E. (London : W. and R. Chambers, 
1898.) 

This is a plainly written and well-arranged book of 
secondary grade, quite worthy of the crucial test which 
only practical teachers can apply. Among its praise¬ 
worthy features may be mentioned the attention paid to 
degree, homogeneity, and symmetry ; the early introduc¬ 
tion of the method of detached coefficients ; and the 
elementary discussion of graphs. The chapter on indices 
is more satisfactory than is usually the case in works of 
this kind ; on the other hand the chapter on surds is 
dipppointingly conventional, and that on logarithms 
might certainly be revised with advantage. All logarithmic 
calculations ought to be printed in the form in which a 
computer would write them down on paper ; explanations, 
of course, may be added when necessary, . 

The chapter on the binomial theorem for any exponent 
is not satisfactory: it would be much better simply to 
state the conditions under which the theorem is true, and 
to give some numerical examples to illustrate the use of 
it for purposes of approximate calculation. 

The examples arc numerous, and there is, on the whole, 
a refreshing absence of those fantastic absurdities which 
are never found except in text-books and examination 
papers. In the examples on variation, illustrations 
derived from physics might very well have been inserted: 
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the same thing may be said about the examples on 
equations. 

It is probably useless to protest against the method of 
solving quadratics by completing the square ; like the 
Imperial system of weights and measures, it has become 
a national fetish, and its cult is proof against all the 
arguments of common sense. G. B. M. 

Die Kraft und Maierie im Raume. Grundlage einer 

neuen Schbpfun^stheorie. By A. Turner. Fifth edition. 

Pp. xxiv -f 407, and 20 plates. (Leipzig: Theod. 

Thomas, 1897.) 

In his preface to the present edition of this work the 
author remarks : — 

“We have given positive proofs of the untenability 
and the imaginary foundation upon which rest the 
hypotheses winch have for their subject-matter the theory 
of vibration of a cosmic ether, whether these relate to 
light, heat, or to the artificial terms under the aegis of 
‘the conversion of work into heat, energy into electricity, 
&c.,' in short the greater part of the hypotheses which 
form the foundation and cnief support of the privileged 
sciences of to-day. 

“They represent no scientific truths, but, together 
with the catch-words indicated, serve merely as a cloak 
for ignorance, their supporters having no suspicion of 
the nature or true inwardness of the phenomena in 
question or of their causal connection.” 

Turning to the body of the work we find, expressed in 
somewhat similar style, a theory of the universe postu¬ 
lating matter and space as ultimate realities. Matter 
consists of centres of force attracting or repelling each 
other when they approach each other within certain 
limits. Light is the impression made on the optic nerve 
by radiant matter. The phenomena of heat are due to 
the repulsion of one substance by another, and so on. 
At the end of the book 150 theses are printed for the 
I convenience of those who feel impelled to combat the 
authoris views. 

The Obserifcres Atlas of the Heavens. By William Peck, 

F.R,A.S., F.R.S.E. Charts 30 ; pp. 32. (London 

and Edinburgh : Gall and Inglis.) 

This volume contains catalogues giving information 
relating to double stars, variable stars, nebulae, and other 
celestial bodies, together with thirty star charts in which 
the positions of nine thou.sand objects are shown. 

The charts include the whole celestial sphere, and are 
drawn to a large scale, five degrees of a great circle 
being equal to one inch. They arc arranged so that, 
as far as possible, each constellation is shown complete 
tn itself. The scale of magnitudes is well chosen, the 
stars appearing with the same relative importance on 
the charts as in the heavens. The practical value of 
the atlas would be greatly enhanced, however, if a scale 
of magnitudes were attached to each chart. 

The brighter stars, down to the third magnitude, are 
shown to a half, and fainter stars to a whole magnitude* 
To facilitate identification in the various catalogues, 
cither a letter or Flamsteed number is attached to every 
important star. A commendable feature is the insertion 
of the various data, from which the charts were com¬ 
piled, in the form of catalogues of the different celestial 
bodies. These catalogues will be found very useful, and 
include such information as the magnitudes of the 
brighter stars to the nearest tenth, and the positiems of 
stars down to the fourth magnitude, with their Flamsteed 
and British Association numbers. 

Other useful information is included, such as diaRrama 
showing the appearances of over one thousand double 
stars when near the meridian, and a chart of the moon 
with an index. 

Undoubtedly, this atlas will be found very useful by 
astronomical observers, especially amateurs, for whose 
requirements it seems to be particularly desif^ed. 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex- 
pressed by his torrespondents. Neither ean he unde.ftnhc 
to return t or to correspmtd with the writers of r€jeete>t 
manuscripts intended for this or any other part of Na iukk. 
No notice is taken of anonymous commune cat ions.'\ 

Protective Mimicry and Common Warning Colours. 

I HAVE just read with interest Sir George Hampson’s 
criticism of certain supposed examples of protective mimicry. 
Such outspoken attacks arc satisfactory in bringing out the 
truth one way or the other ; and they contrast very favourably 
with vague expressions of opposition unaccompanied by rea^^ons, 
and not stated in a manner or on an occasion which would 
l^ermit reply. 

I find from his letter that insufficiently supported conclusions 
are not confined to those who accept the theories in question. 
Sir George Hamp.son described a new geometer {Abraxas 
eiridoides) from a single s^^cimen in a private collection, and 
pointed out its resemblance to a Teracolus {T. etrida) from the 
same part of the world. Colonel Swinhoe directed the attention 
of the President of the Entomological Society to the resernblance, 
considering that it supported his (the Colonel’s) contention that 
Teracolus is a protected genus. From these facts Sir George 
Hampson draws the remarkable conclusion that Colonel Swinhoe 
had in all proliability never seen the species of Abraxas referred 
to. I give the inference in his own words—“ this was quite 
enough for such an ardent student of mimicry as Colonel Swinhoe 
to base the statement on, without knowing any more of the 
s|>ecies, and probably without ever having seen it, the type being 
in a private collection.” The last reason would be more con¬ 
vincing if it was not followed by the statement—" I have, 
however, lately received more si^ciinens." If Sir George 
Hampson, why not Colonel Swinhoe? As a matter of fact, 
Colonel Swinhoe received several specimens of Abraxas 
etridoides many months before he wrote to the President alxnu 
them. There is a specimen in the Hope Collection here, pre¬ 
sented by him in the early summer of last year. 

All this does not affect the theory of mimicry. But the letter 
goes on to argue that the resemblance cannot be mimetic because 
the Abraxas rests in damp woods, while the Teracolus is flying 
on the plains 6000 feet below ; and, furthermore, that the former 
is protected by distastcfulness, while the latter is not. Similar 
objections are then raised against the supposed mimetic re¬ 
semblance of Chalcosid moths to Danaine and Papilionine 
butterflies. 

Now I quite agree that these criticisms, and especially that of 
the special protection of the moths, arc destructive of any 
interpretation of the resemblance based on Bates’ theory of 
protective mimicry. But they do not similarly affect that 
theory of mimicry (or more accurately common warning [syn- 
aposematic] colours) which we owe to Fritz Muller. Being 
aware of the distasteful qualities of Abraxas, I had at once j 
placed the example under the latter category and not under the 
former. 

The Mullerian theory supposes that a common type of 
appearance among distasteful insects in the same locality acts as 
a common advertisement to enemies, so that the loss of life 
which must ensue during the time in which each generation of 
enemies is being educated to avoid the owners of a particular 
type of pattern and colouring, is shared between these species 
instead of being borne by each of them independently. 

Prof, Lloyd Moan's recent experiments on young birds of 
many species prove that there is no inherited knowledge of 
suitability or unsuitabiUty for food, but that everything of an 
Appropriate size and at the right distance is pecked at and . 
tested. On the other hand the young birds are extremely quick 
in learning, and have very retentive memorie.s. Furthermore 
one unpleasant experience makes them suspicious of other things, 
and th^ remember well the appearance of the insect which gave 
them a disagreeable surprise. Mar^ more such experiments 
M needed, out taken alone they go far to show that the educa¬ 
tion of young birds is actually of the kind which is presupposed 
by Fritz MUlier's theory. 

And what is true of birds is probably true of other animah 
as well. My experience with lizards points in the same 

difedtlon. 

Sir George Hampm has previously pointed out that birds 
eometim^ devour Teracoli ; but 1 luve induced a lizard, by 
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hunger, to eat an Abraxas. It is proljable that Teracoli mc, on 
the whole, avoided by birds ; and if this is also true of the 
Abraxas, the resemblance may well be advantageous in spite of 
the difference in habits and the difference of station, even 
granting that the ** good round sum ” of 6000 feet is an ateolute 
barrier to the Teracoli below and the Abraxas above. But 
future investigation may show that they approach much nearer 
than this. 

The facts brought forward in Sir George Hampson's letter, 
while, I submit, by no means fatal to the MUllenan theory of 
mimiep^, seem to be entirely destructive of the other suggestions 
by which the altcmpt has been made to explain these resem¬ 
blances—suggestions which defiend upon similarity in climatic 
ur other physical or chemical conditions connected with locality 

The last paragraph of the letter demands a word of protest. 
If insufficient field observations have l>cen made, it is because the 
oV>servers have thought of other things, and chiefly the amassing 
of specimens ; but it is, in i>art, due to the extreme difficulty of 
the observations themselves. And under any circumstances the 
museum work was necessary for the theory. Mr. Godman, in 
his presidential address to the Entomological Society, told us 
that the theory was sugge.sted to Bates as a result of the com¬ 
parison of specimens at home, although of course his memory of 
observations in the field was also necessary. The work in the 
study enabled him to bring under observation at a single time 
the captures which were separated by great intervals of time and 
space ; and no doubt it was the opportunity thus afforded of 
taking a broad view' of the resemblances as a whole, which 
enabled him to originate the theory. 

It seems strange that a writer whose energetic and successful 
work has involvetl so much “matching of specimens in a 
drawer,’* should speak of mimicry as ** degraded ” by such study. 
It is a necessary and important study for the naming of species 
as well as the recognition of examples of mimicry, and as such 
it deserves respectful attention, although it may at times have 
led to the creation of “museum-made” specie.^ on an even 
larger scale than the manufacture of “ museum*made mimicry.” 

■rhe matching of ribbons of uniform colour can hardly be 
compared with any degree of fairness to the matching of the 
complex patterns on the wifigs of Lepidoptera; but in the 
matching of highly developed specimens of decorative art by the 
anlhropologi.sl, and in the attempt to determine whether the 
rcwmblance is due to a common origin, or to accident, or to the 
mind of man working independently along the same lines, we 
have problems which present much in common with those 
confronting the student of mimicry. 

In conclusion it may be well to remind those who oppose the 
theories of mimicry on the ground that the evidence is not 
demonstrative, that we believe in evolution although we do not 
see one species growing into another. We believe the theories 
of mimicry and of common warning colours, not because we 
have before \is demonstrative proof m a complete knowledge 
of the details of the struggle for existence —it will be very long 
before we attain to this—but for the same reason that we 
believe in evolution—l>ccause the theory offers an intelligible 
explanation of a vast number of facts which are unexplained by 
any other theory as yet brought forward, and especially because 
it enables us to predict the existence of facts which we can 
afterwards verify. Ei>wari) B. Poulton. 

Oxford, February 18. 


Oat Smut as an Artist's Pigment. 

With reference to Mr. David Paterson's interesting letter 
in Nature for February 17 (p. 364), it may be noted that a 
copy of an etching from a painting by Berghem, in the Kew 
Museum, No. 2 (Case 115, No. ^ 2 CX 5 ), is drawn with smut of 
wheat {Ustilago Tritici), and tliat, according, to Dietel {Die 
Naturlichen Iflanzenfamilien, Th. I. X Abth. p. 6), ladies in 
Japan are accustomed to use the dark olive-brown spores of 
UsHlago esculenta as a pigment for painting the eyebrows. 

H. Markham. Ward. 

Botanical Laboratory, Cambridge, February 18. 


Qxraffe from the Niger Territories. 

My brother, the late Lieut. K. H. McCorquodalc, of the 
3rd Dragoon Guards, while doing special service duty in West 
Africa, was fortunate enough to kill a very fine giraffe (female). 
This is R most interesting record, as it is the only specimen 
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that has ever Ixren obtained in these regions. The skull, which 
was sent home to me, along with a considerable number of hcad^^ 
of antelope, lion, leo|^rd, iScc., is now in the British Museum, 
and Mr. Oldfield Thomas, of that institution, has compared it 
with the skulls of both the Northern and Southern forms ; such 
marked differences have been noticed, that opinion is in favour 
of the |X>s 9 ibiIity of its being a new species—tor the time being, 
until it has been more fully worked out, he has made it a 
special sub-species, and named it Giraffa Camelopardalis peralta. 
The giraffe was killed south of the Benue River, north of 
Calabar. The accompanying map will roughly show the geo¬ 
graphical distribution of the two known forms, the haunts of 
these animals Ixring filled in. Although one or two specimens 



have been recorded on the eastern shores of Lake Chad, and 
also on the Senegal River, from 10® N. to 20® S. of the equator 
no fact is on record of a giraffe having been seen or killed 
within the degrees mentioned in all that part designated West 
Africa. The map will show at a glance the immense tracts of 
country between the habitats of these animals and the spot 
where this single animal was killed. In a letter I had from Sir 
George Tauhman Goldie, the Governor of the Niger Company, 
he says : “ This is the only giraffe ever known in these regions ; 
I have no doubt there arc others, but they have never been .seen.” 

The above facts were mentioned by me at a meeting of the 
Linnean Society, on the 20th of last month ; and Mr. Thomas 
exhibited the skull at the Zoological Society on the ist inst., 
and among some of his remarks stated the skull to be the largest 
he had ever seen. W, HUMB McCokquodale. 


Abridged Long Division. 

Having been working on similar lines for some years, I was 
very much interested m the late Mr. Dodgson^s letter on 
abrWed division in Nature of January 20, and I should like 
to oHer a few oljservations and to give a variation of the method 
which appears much simpler. It will be adpiilted that Mr. 
Dodgson s plan is of limited application, and rather complicated 
for general use. There is nothing to hinder the method given 
below from being universally used, though it may not in alt 
cases be the shoriest. It also has the merit, I think, of direct¬ 
ness and uniformity. 

It is, of course, based on the theorem in geometrical pro¬ 
gression. 

N _ N . _wN w«N . w«“iN 


^ m or*' ' {ar*^ 

(!) Divide 246813579 by 989. Here « = i, 

ns m m II. 

NO. 1478 . VOL. 57 ] 


10 , 


10001 246813579 


246813 

579 

2714 

943 

29 

865 


330 


X II = 2714943 

X II F 29865 

X n - 330 


It will be observed that in multiplying by //; = 11, we need 
only use the figures to the left of the line, and if the first figure 
to the right of the line Ije >5, call it one moie ; thus, 

2715 X II = 29865, and 29 8 - 30 X II = 330. 

If extreme accuracy be required, the computer ha.s only to 
carry the process further. 

In this example we need not do so, a.s the divisor is 1000 
throughout. 

(2) Divide 975318642 by 3997. 

400o| 97S3 i8642j 

243^ 6605 X 3 4 

182I8722 X 3 -F 4 

_ 1^372 

244012'6699 quotient. 

Remainder in integers 

= 8642 - (2 X 4000 - 4012 X 3) = 2678. 

The 8642 and 4012 are the w + i figures of dividend and 
quotient re.spectively. 

(3) Divide 12345678975312468 by 699 <# 3 - 

70000112345678975 3 ^ 2468 

1763^84250446 
1763668425 
176366 

_ 17 

5 


7 7 =: X I 


Quotient 176384 480 952(1 
Actual remainder 

= 312468 - (2 X 70000 « 80952 X 7) = 3 9132 

retaining only the last ft + i figures. 

(4) Divide 975312468 by 7003. 

7000( 975312468 1 


> 3933 ^ 

59 


353 X 

UJ 

6 


(Quotient 139271 j6 

Actual remainder 2468 — (ox 7000 + 9270 x 3) = 4658 , 
retaining only last « -F 1 figures. 

It will be noticed here that wc subtract to get the quotient. 
The reason is evident. We actually divide ycoo instead of 
7003, and therefore the quotient is too great. 

If the remainder be known, as in recurring decimals, the 
following process, published by me some years ago, is shorter 
than the ordinary method, besides possessing the advantage of 
finding its own quotient. 

Divide 852964197651 by 9731 

m 

41879-3 

1946 


3993 3 
391? 

6107*4 

389? 

9221'S 

_1“S. 

‘PIP 

7784*8 

7784 

The quotient [876^4321* It is obtained the reverse of the 
ordinary way. 

This method bears the same reverse relation to ordinary 
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division as the left method does to the right in an ordinary 
multiplication, e.g^ 


(0 

(0 

(a) 

(2) 

321 

321)241713(753 

321 

24171*3 

^,753 


753 


2247 


963 

96 


1701 


407-5 

1605 

1605 

1605 

160 

963 

96J 


2247 

?i? 7!3 

963 

241713 

224 

Anfteld Road, Liverpool. 

Kobt. 

W. D. Christie. 


Earthquake in North Britain. 

I r may be of interest to you to note that on Wednesday, 
Kebruary 16, at about 1.35 p.m., a sharp shock of earthquake 
was felt here. Houses were shaken, dishes rattled and tuniolcd, 
and much alarm was created, though no dsinage was done. At 
the lime mentioned there was a loud report, as if of a heavy 
shot fired underground : earth movements—such as would result 
from violent concussion—immediately followed, lasting fur about 
two seconds ; the character of the movements then seemed to alter 
from vertical to horizontal, the latter being sustained for nearly 
four seconds. About two minutes after the first report a second 
was heard, louder and sharper than the first, but no tremors 
were felt. Judging from the sounds, it would appear that the 
wave travelled from west to east. 

1 may state that within recent years several shocks of earth¬ 
quake have been felt in the district. 

Kilsyth, N.B., February 18. Jamks M'Cubbin. 


ON THE USE OF GLVCERINATED CALF 
LYAfPH FOR PROTECTIVE VACCINATION 
AGAINST SMALL^PON 

H E terms of the Report of the Royal Commission on 
Vaccination, published towards the end of the year 
1896, made it evident tliat there was a general feeling on 
the part of the Commissioners that the use of calf lymph 
should be encouraged as far as possible ; and it was 
patent to those who grasped the full significance of the 
Report, that in order to fall in with popular sentiment, 
even apart from other considerations, some effort would 
be made by those in authority to examine carefully into 
the claims advanced on behalf of calf lymph vaccination 
as carried'out at home and in European countries. For 
some time past it has been recognised by those who 
have been cognisant of Dr. Monckton Copeman’s w’ork 
on the “glycerination” of vaccine lymph, and especially 
of that derived from the calf, that the advantages con¬ 
nected with the use of this lymph are of such a nature 
that many of the objections that have been urged against 
the use of calf lymph are practically eliminated. Although 
this work has been going on in our midst, it appears 
that, in order to obtain any knowledge of the practical 
outcome of Dr, Capeman’s investigations, we are com¬ 
pelled to turn our attention to the large vaccine establish¬ 
ments of France, Germany, Belgium and Switzerland, 
w here, under State control, the use of glycerinated calf 
l>Tnph has now come to be recognised as the method, of 
all others which is attended with the greatest success. 

The addition of a certain bulk of ^ycerine to vaccine * 
material does not at first sight appear to be a very 
impQttant matter, but, as Dr. Copeman has demonstrated, 
this glycerine docs exert an extraordinary influence. 

Taking the method employed in the Institute in Berlin 
as an example, we find that the vesical pulp collected from 
a single calf weighs from lo to 15 grammes ; to this is 
added a mixture of glycerine and water of equal parts, 
fourteen times the bulk of the vesicular pulp ; it then, 
if used. carcAilIy, forms a sufficient volume to vaccinate 
15,000 individuals. 

All: this Wt learn from the Report drawn up by the 
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Medical Officer of the Local Government Board, in 
conjunction with Dr. Monckton Copeman, published in 
“ The Supplement containing the Report of the Medical 
Officer for 1896-97 to the Twenty-sixth Annual Report to 
the Local Government Board.” 

The advantages early claimed by Dr. Copeman for 
this method are; 

(1) That the addition of glycerine in this diluted form 
has the effect of ensuring the destruction of micro¬ 
organisms that arc sometimes found even in the calf 
lymph collected under the very best conditions. It 
has been maintained that certain of the cases of er^'sipelas 
that have followed vaccination with calf lymph have 
been due to the accidental presence of certain of these 
organisms. Again, the possibility of infection with 
tubercle has sometimes been raised, though there is very 
little evidence of such infection being conveyed by vaccin¬ 
ation ; still the point has been raised, and it is right that 
it should be considered as a possibility. Glycerination 
of the lymph entirely does away with any danger from 
either of these or other allied sources. The addition of the 
glycerine kills off not only non-palhogcnitic microbes, 
but such pathogenitic organ!sm.s as are ever likely to be 
foimd in vaccine lymph. This in itself, then, is a for¬ 
ward step of vital importance to those who, whilst fully 
convinced of the advantages of vaccination, and of the 
enormous preponderance of these over the possible 
disadvantages, are desirous that such disadvantages as 
there are shall be removed, and that every cause of 
objection should be done away with for those who have 
conscientious, even though unfounded scruples, against 
the use of lymph taken from the child, or from the calf 
under ordinary conditions. 

(2) The dilution with glycerine appears to have 
absolutely no effect in diminishing the specific activity of 
the lymph, although it affects the bacterial flora of the 
lymph in such a marked degree. It is even maintained 
that such specific activity is actually increased, though it 
is difficult to see how this can be the case. It is possible, 
however, that various changes set up by bacteria arc 
inhibited, and that in conscouence the active elements in 
the lymph remain in a stable and unaltered condition 
for a longer period. 

It is interesting to note in this connection that, although 
the lymph is diluted some fourteen or fifteen times, it 
remains sufficiently active at the end of three or four 
weeks to produce a good crop of vesicles when the 
same amount of the dilute fluid is used as is ordinarily 
employed of the undiluted vaccine. It is evident, there¬ 
fore, that the amount of active principle present in 
ordinary vaccine is far in excess of what is necessary. 
That being the case the amount of available fluid is 
muWplied by fifteen, and to that extent the production of 
a good supply of trustwortliy calf lymph is facilitated, and 
it becomes a comparatively easy matter to supply a pure 

a h at a small cost. Hitherto at the animal vaccine 
lishment in Lamb’s Conduit Street the amount that 
could be obtained from a single calf was, at the outside, 
only sufficient for the vaccination of some 200 to 400 
patients, and this had to be done under somewhat un¬ 
favourable conditions—namely, directly from the calf to 
the arm of the patient—in order that there might be as 
few organisms in the lymph as possible, as naturally any 
organisms would multiply comparatively rapidly in stored 
lymph to which antiseptics could not be added. With 
the lymph from a single calf, used according to the new 
method, 40C0, 6000, or even 15,000 vaccinations may be 
carried out, of course not at once from calf to arm, as 
the lymph may be kept under observation for some time, 
during which test-plate cultivations may be made, 
and the presence or absence of micro-organisms demon¬ 
strated.^ The glycerine does not kill certain organisms 
instantaneously. Consequently test-plates, made im¬ 
mediately after the emulsion has been prepared, may 
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contain a number of organisms. In such a case the 
vaccine would be left to mature—to get rid of these 
organisms—which it will do in a few days at the outside'. 
As soon as such organisms can no longer be demon¬ 
strated in plate cultures, or as soon as the exact period at 
which they disappear has been absolutely determined, 
the glycerinated vaccine may be used by the operator, 
who may have full confidence that no secondary or 
untoward conditions, which can in any way be attributed 
to impurity of the vaccine lymph, will arise. 

In view of these facts, and of the splendid results that 
have been obtained in Paris, Brussels, Berlin, Cologne, 
Dresden and Geneva—the vaccine Institutes in which 
cities were specially visited and reported upon by Sir 
Richard Thorne Thome and Dr. Monckton Copeman— 
and in view, also, of the recommendation of the Royal 
Commission on Vaccination, all who take an interest in 
this question (and the number of these is far greater than 
many people imagine) will hail with delight any measure 
brought forward by the Government to facilitate the pre¬ 
paration and encourage the use of glycerinated calf lymph, 
especially wherever it is found necessary to apply the 
compulsory clauses of the Vaccination Act, and also for 
vaccination generally. 

Perhaps one of the main advantages adduced in favour 
of vaccination with calf lymph is that the animals may 
in the first instance be carefully selected, so that only 
such as are of sound constitution and good family history 
need be employed ; but even then, under the old system, 
owing to the outlay involved if the calves were killed at 
once and not used for food, a post-mortem examination 
could not be obtained, or thorough inspection of the 
organs made. It was, therefore, not possible for the 
vaccinating officer to state that there was no disease in 
the animal. Now that such a large amount of lymph 
can be obtained from a single calf, it would scarcely be 
justifiable to neglect this post-mortem inspection; con¬ 
sequently, as the lymph should not be used for a few days 
after it has been taken and made into an emulsion, the 
medical officer is able to assure both himself and his 
clients, that the animal from which the special lymph 
he is using has been taken is absolutely free from flaw or 
blemish, whilst the after-treatment of the lymph with 
glycerine enables him to certify that the effects of 
accidental contamination from outside are completely 
neutralised. 

It is somewhat humiliating to us as a practical nation 
to find that a method worked out theoretically by an 
Englishmah should have received attention, and been 
applied practically in almost every important European 
country before it has been thought necessary to draw 
attention to it at home. Still, we are glad that at last 
Government has been brought to see its duty in thU 
rnatter, and to make preparations for acting up to tlfh 
light it has received. 

For the information of our readers we may quote 
Richard Thome Thorne's conclusions, drawn up after 
visiting the establishments to which reference has already 
been made :— 

“(i) It is desirable that vaccination, both primary and 
secondary, carried out under the ausjiices of the Govern¬ 
ment, should be performed exclusively with vaccine 
lymph direct from the calf. 

“ (2) There will probably be advantage in retaining, for 
a time at least, the system of calf-to-arm vaccination at 
the Board's Animal Vaccine Station for such parents and 
others as may specially desire it, and for the purposes of 
comparing its results with those following the use of calf 
lymph preserved in one or another way. 

“ (3) The distribution of calf vaccine from the National 
Vaccine Establishment should be limited to glycerinated 
or similar preparations of lymph and pulp material, in 
air-tight tubes, or other glass receptacles. 

“(4) To give effect to the above it will be requisite 
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that the Board’s Animal Vaccine Station should be re¬ 
organised, both as regards construction and administra¬ 
tion. Notably will it be requisite that it should include a 
properly equipped laboratory, under the direct super¬ 
vision of a bacteriological expert." 

It is to be hoped that in any legislative measure which 
may be formulated and passed, due effect will be given 
to each of these four conclusions, although from many 
points of view it would appear desirable that the second 
recommendation should be made to cover a comparatively 
short period, as most people who have studied the question 
are now fully of the opinion that calf-to-arm vaccination 
has no advantages over vaccination with glycerinated 
lymph, and few parents who are likely to express any 
opinion at all, may be expected to ask for calf-to-arm 
vaccination of their children. 

We look upon this document as one of the most 
important that has been published from the Department 
for some time, and we heartily recommend a perusal of 
its contents to those who are in any way interested in 
the study of the vaccination question. 


NOTES ON SOME VOLCANIC PHENOMENA 
IN ARMENIA. 

we descended from the central mountains of Armenia 
towards the south along the road from Akstafa to 
Erivan, we suddenly came upon a beautiful sheet of 
water lying glassy and restful in the lap of the mountains. 
Those on the left, sloped down to its shore with every 
diversity of valley, creek and headland, and with gently 
moulded outlines which told of subaerial waste, and gave 
the impression of a mountain land the base of which 
the waters had but recently begun to bathe. From the 
heights on which we stood the lake seemed to follow a 
somewhat narrow sinuous course, which suggested the 
idea that we were looking on a dammed-up valley. But it 
could not be the submerged end of a long valley invaded 
by the sea, for we were still between 6000 and 7000 feet 
above sea-level. On the right, beyond the lake, conical 
hills, often nicked at the summit, with long ridges radiating 
from them, rose in strong contrast to the more ancient 
rocks of the northern slopes, and suggested plainly by 
their geographical outline a volcanic region which had 
been so recently active that there had not yet been time 
for its distinctive features to have been obliterated. 

Soon we wound our way round the north-western end 
of the lake, and found that we had to cross its principal 
outlet, and then immediately descend rapidly into the 
valley of the Araxes. Here, then, we might hope to see 
some reason for this strange holding up of such a vast 
body of water on the edge of the mountain land. 

As we turned round to the right beyond the little village 
of Elenofka we found the passage barred by long moraine- 
like ridges. We had just seen s^ow-covered summits 
and glaciers in the Caucasus, a little further north, and 
moraines, telling of the former much greater extension 
of those glaciers. We asked ourselves whether similar 
conditions might not have produced glaciers and moraines 
here also on the slopes of the Armenian mountains ? But 
when we reached the first of the ridges we found that it 
was not a moraine at all, but a lava-flow with scoriaceous 
surface and more solid rock within. The stream with 
its equalised flow had cut but a very small gap in these 
barriers, one after another of which had been thrown 
forward, and had built up a mass which, from the physical 
geography of the country, wc inferred must be thousands 
of feet in thickness. What the depth of Lake Gokcha 
was wc were not able to ascertain, but it runs for forty- 
three miles along the base of the mountains and widens 
out in places to a breadth of twenty miles. To save h>om 
our diagram (Fig. 1) is taken across the narrow western 
end, so that it does not indicate the pn^rtion this 
enormous body of water bears to the size of the valtey 
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below. Should that lake by any g^reat shock be suddenly ! of decomposed igneous rock, and all turned on end 
let out—not an improbable catastrophe—what a terrible by subsequent movement. But an examination of the 
deluge would sweep the plain of the Araxes ; and, if the ground soon showed that view to be untenable, because 
lake were wholly or partly drained, what a history of the the section was cut through the terminal margin of a lava- 
gradual heaping up of waters on the flanks of an active flow which had come down from the great volcanic group 
volcanic region might be studied in its depths. forming the southern rim of Lake Gokcha (see Fig. 3, 

Here we saw not a mountain valley dammed, but the in which the arrow indicates the direction of flow). The 
whole fobt of a mountain region enclosed by volcanic obsidian bands are therefore at right angles to the 

bedding. 

__ Anotner view was there- 



Fir., 1. —Diagram to explain the mode of occurrence and origin of Lake Gokcha. 


fore suggested, namely, 
that the obsidian was in¬ 
jected or found its way 
along vertical fissures in 
the crushed and brecciated 
rock of an earlier flow. 
But had this been so, 
there seemed no reason 


ejcctamcnta having their origin along a belt of country j 
lying a little off and in front of the high ground. From | 
this the inference is obvious that the outlet was not j 
always where we crossed it, and we were therefore pre- j 
pared to find here and there curious conditions of the | 
rock pointing to a different line of exit for the percolating . 
and overflowing water. 

What struck us most in examining the outflowing 
stream at Elenofka was its very small volume con¬ 
sidering the extent of the lake that feeds it, and we 
could see no evidence of any considerable difference of 
level between the late summer’s flow and the winter’s j 
flood waters. The stream filled its channel up to its 
reedy green bank, and no bare beds of sand and gravel 
or heaps of torrent debris suggested that it ever rose any 
higher. Perhaps when the waters do rise, they find their 
way through broken or scoriaceous rock to other outlets. 

Driving on through ridge and tumbled crag of brown 
and blacK cindery rock—the great barrier of lava that 
holds back the lake—we suddenly came to the southern 
flank. We looked out through an opening in the lava 
over the rich valley of the Araxes, and first caught sight of 
Ararat rising grandly alone into the soft southern sky. 
Distance did not dwarf its 17,000 feet ; but whether it 
was active at the same time that the Elinofka volcanoes 
were locking up Lake Gokcha, I cannot say. Perpetual 
snow now covers this hill of ancient fires. There it has 


to limit the injection to 
the vertical planes. The molten liquid mass would 
have penetrated in all directions through the frac¬ 
tured rock. Besides, an examination of the rock in 
detail showed that the obsidian was not injected, for 
it occurred in isolated masses in the midst of the 
white porcelanotis or powdery rock. The plates as¬ 
sumed a fan-shaped arrangement in places, as if their 
position had been determine by joints converging down- 
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wards. The mode of occurrence of the rock suggested the 
true explanation of the phenomenon. The white rock was 
decomposed obsidian. The whole mass was a quickly 
cooled lava traversed by shrinkage joints at right angles 
to the cooling surfaces, and roughly parallel to the Tine 
of flow. Water followed the cracks, acted on the 
silicates, and changed the glassy lava to the white chalk¬ 
like mass in which bands of obsidian, preserved between 


stood for ages, looking 
down on the region where 
tradition carries us back 
to the earliest homes of 
civilised man. 

As we descended from 
the great masses of lava 
around Lake Gokcha, we 
suddenly came upon a 
most interesting and sug¬ 
gestive section, where the 
road winds under a cliff, 
partly natural and partly 
cut back for the road 
itself, so as to exhibit 
now a face of newly- 
^red rock. In this we 
saw alternations of dark 



green or broWn-black 

obsidt^, and a white product of decomposition of 
volcanic rock standing in vertical planes (see Fig. 2). 
The white rock is, especially in the upper part of the 
cliff, apt to be broken up into a kind of breccia made up 
of pieces of all sites and shapes. The first impression 
prcMluced by the section would be that it consisted of a 
iHiinber of oands ol obsidian alternating with a coarse 
Bggionterate of fragments of one and the same kind 
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the joints, still remained samples of what the whole rock 
once was. 

- A similar change may be observed at Obsidian Cliff 
in the Yellowstone Park in Atnerica, where the same 
alternation of bands of decomposed and sound obsidian 
may be seen as in the Armenian section, though not 
on such an extensive scale. The same process picks 
out by decomposition the spheroidal shells, which are 
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invisible in the sound part. An analogous process may 
Also be seen in the grand canon of the Yellowstone 
River, where the rhyolites have been weathered into a 
white or yellowish, mealy-textured rock along the great 
fissuiT^ which allowed a freer passage to, and still emits, 
in diminished quantities at the bottom of the gorge, 
heated water and steam from the dying-out volcanic 
furnace below. 

So along the Armenian lava-flow water easily got in 
from the surface, or followed the longitudinal cracks in ! 
the rapidly cooled rock, and, being itself heated by the : 
process, acted upon the silicates, and carried off the more 
soluble portions. A diminution in volume accompanied 
the process, and the reduced rock broke up. j 

May be the old valley down which this lava flowed j 
was an ancient outfall of Lake Gokcha before its rim ; 
had been built up as high as it now stands. Perhaps j 
At one time some of the water of the lake found its way I 
through fissured masses to lower levels, and carried on | 
the work of destruction within the rock itself. ; 

We want many more facts respecting this most in- | 
teresting district—we would like to know the depth of 
the lake, the direction of any observed lines of fissure, 
and if there is any evidence of the waters of the lake 
having ever been suddenly drained off into the valley of ; 
the Araxes. We hope, therefore, that Mr. Loewinson 
Lessing, whose knowledge and skilful arrangements 
enabled us to see so much of the district, and whose ! 
courtesy and thoughtfulness made our excursion so 
Icasant, may be able to carry on the work for which 
e is so well qualified, and will communicate to the | 
world the result of his further investigations. 

T. McKenny Hughes. : 


PERIODIC ORBITS, 

F or some years past, Prof. G. H. Darwin has been 
engaged on the numerical solution of a particular 
case of the problem of three bodies, and at different 
times he has given some account of the prot^ress he has 
made. He has now collected his very extensive material, 
relating to both the mathematical methods employed 
and the discussion of the numerical results, into one 
comj^ct summary under the title of “ Periodic Orbits,” 
which appears in Acta Mathematical vol. xxi. The 
special case treated by Prof, Darwin refers to one of 
three classes into which M. Poincare has divided the 
periodic solutions of this problem. In this class, the 
motion is entirely in two dimensions, and the excentricity 
of the planet's orbit is ver>' small; but Prof. Darwin 
further supposes the perturbed body to have infinitely 
small mass, and the planet’s orbit to be absolutely 
circular. The discussion of even this one class has had 
to be restricted in the course of the work, on account of 
the heavy arithmetical labour which the method of 
tracing the orbits by mechanical quadratures involved. 
Retrograde orbits have not been considered, and the 
motion of superior planets is still engaging Prof. Darwin’s 
attention. Some thirty examples of periodic orbits have, 
however, been examined ; and though the author may 
speak of his results very modestly, there is no doubt but 
that his conclusions will be welcomed as a most interesting 
contribution to the study of celestial mechanics. 

Prof. Darwin defines a periodic orbit one in which 
a third body can continually revolve so as always to 
present the same character relative to the two other 
bodies of the system. These orbits are not necessarily 
confined to a single revolution round the primaries, or 
round any other point in space, but the difficulty of the 
determination of the path increases with the number of 
circuits described, and on that ground the present 
treatise is confined to the examination of simple 
.periodic orbits,” or those which are re-entrant after^ a 
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single circuit, though loops may, and do, occur in the 
orbit. In the system considered, the distance between 
the sun and the principal planet, here called Jove, is 
taken as unity, and the ratio of the mass of the sun to 
that of the planet as lo : i. This hypothesis dijffers 
considerably from the actual circumstances prevailing 
in our system, but it offers the advantage of exaggerating 
all the phenomena of perturbation, and permits the clear 
exhibition of the deductions in diagrams that arc easily 
appreciated. Some of the stellar systems may offer 
conditions more nearly parallel to those here assumed. 
A looped orbit has been suggested in the case of one of 
the components of ( Cancri, though possibly with in¬ 
sufficient data, and in some other cases, the presence of 
a disturbing body seems likely to produce an orbit of 
very irregular form. 

We have accustomed ourselves lo consider the relations 
of superior and inferior planets and of satellites to be 
fixed and definite, but Prof. Darwin traces the conditions 
under which these forms cease to be permanent, and 
when consequently the third body of a system can 
assume the characteristic motion of cither an inlerior 
planet or a satellite. With a particular value for the 
constant of relative energy, it is possible for both kinds 
of planetary and satellite motion to become confused, 
and for a body which originally started in one way to 
exhibit the peculiar motion of either of the other two. 
Prof. Darwin began his numerical work by an assumed 
case in which it was possible for an inferior planet and 
satellite to interchange their parts. The satellite was 
made to start at right angles to a line joining the sun 
and Jove, at a distance of ro8 from the sun, Jove’s 
distance being unity. The resulting orbit is fully drawn 
and shows how the body hangs in the balance, between 
the two centres, before the elliptic form of the orbit 
asserts itself, as the body approaches the sun. Starting 
the satellite from a conjunction remote from the sun, but 
at slightly different distances from Jove, it is found that 
the resulting orbits show a great diversity of character, 
which cannot always be foreseen. J^erhaps the most 
remarkable curve in this family arises when the satellite 
starts at a point ro95 After making a 

loop, the satellite recrosses the line of conjunction and 
moves directly towards the planet, so that it is impossible 
to determine its subsequent path without \try accurate 
computation. 1 do not think,” says Prof. Darwin, 
“ any one could have conjectured how the body should 
have been projected so as to fall into J ovc.” The positions 
which give rise to periodic orbits are shown by the 
distances from the sun at which the curve meets the line 
of conjunction after one complete circuit. If for two 
selected points of projection, the curve returns to this 
line at places alternately nearer to and more remote 
from the sun than those from which it originally started, 
then there must be some point intermediate between 
these selected points at which the curve will be re¬ 
entrant. Other forms of orbits giving rise to distinct 
families, have been computed, and drawn, when the 
satellite is projected from points intermediate between 
the sun and Jove, and also from conjunction on the side 
remote from Jove. Most of these orbits do not possess 
the character of stability, a point which the author has 
considered with as much care as the form of the orbit 
itself. It has been questioned whether ail orbits are cot 
essentially unstable, if the number of revolutions be 
sufficiently great. The result of the present investiga¬ 
tion is to show that orbits may be stable if the per¬ 
turbation of Jove by the planet can be neglected. This 
is the only approximation that Prof. Darwin has perr 
mitted himself, and he remarks that for a very small 
planet the instability must accordingly be a vciy alow 
process, and I cannot but believe that the wholp 
of a planetary .system may be comprised in the interm 
required for the instability to render itself manife^” 
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WOLDEMAR VON SCHRODER. 

TJEIDELBERG has had to mourn the loss in rapid 
-n. succession of three of its most distinguished pro* 
fessors—Victor Meyer, Erwin Rohde and, on January 28 
of this year, Woldemar von Schrdder, 

Schroder was bom at Dorpat in 1850, where his father 
was director of the Gymnasium. On his mother’s side 
he inherited a taste for literature and poetry, but on 
entering the University at Uorpat, in 1868, he devoted 
himselflo the natural sciences, possibly influenced thereto 
by his uncle, von Schrenk (of St. Petersburg), who was 
celebrated for his journeys and researches in Siberia. 
At first he studied chiefly chemistry and physics under 
Karl Schmidt and Arthur von Oeitingen, and trained 
himself under Lemberg to that high pitch of analytical 
skill which he manifested in all his later work. After a 
break in his studies, due to persistent pains in the head 
and trouble with his eyes, he again returned to work ; 
now, however, turning his attention rather into a biological 
direction. In 1878 he left Dorpat with the degree of 
Master of Chemistry, and went to Leipzig, where he was 
at once attracted by the striking originality and person¬ 
ality of Karl Ludwig, and in his laboratory saw for the 
first lime the perfection of physiological experimenting. 
But Schroder was one of the few who were not content 


death, stimulating his pupils by his personal example and 
collal:MTation, brightening their labours by his sympathetic 
and genial ways, and impressing on all the right spirit of 
scientific life. 


THE KEKULA memorial. 

T he death of August Kekuld on February 13, 1897, 
terminated a career rrch in scientific achievement. 
In him we have lost an investigator who has exerted a 
profound influence on the development of chemistry. 

The theory of valency and of the linking of atoms, and 
our present v.iews as to the structure of carbon com¬ 
pounds, have acquired their definite form and clearness 
by the labours of Kekul^. His theory of benzene 
derivatives, in particular, has given the most powerful 
impulse to investigation in the domain of pure chemistry; 
while no scientific theory has done more to promote the 
development of chemistry as a branch of industry. While 
Kckuld is eminent by his scientific achievements, he is 
not less so by reason of the effects produced by his 
teaching. The publication of his “ Lchrbuch der 
Organischen Chemie” marked an epoch in the history 
of chemistry. This treatise has done more to familiarise 
chemists with modern views than any other work of the 


to learn by merely assisting Ludwig in personally 
carrying out all the experiments, and he struck out | 
into paths of his own. Skilled as a chemist, he | 
soon became an expert operator, and succeeded for t 
the first time in successfully extirpating the kidney in i 
birds, and thus settling a most important question as to 
the scat of formation of uric acid. In 1879 became 
assistant to Schmiedeberg in Strassburg, and here it was 
that he carried out the great research with which his 
name will for all time be connected in the annals of 
physiology. Very little was at that time known as to the 
mode and scat of formation of urea, and Schrdder threw 
a flood of light into the darkness. Having by extirpation 
of the kidneys, and artificial circulation through the 
excised organs, proved that urea is not formed by them, 
he next carried on an artificial circulation of blood con¬ 
taining ammonium carbonate through the muscles, and 
found that in them also no synthetic formation of urea 
takes place. He now turned to the liver and, again 
making use of artificial circulation, proved without any 
possibility of doubt the power of this organ to actively 
synthetise urea from ammonium carbonate and from 
certain substances present in the blood from an animal in 
full digestion. This was a great work, for not only did 
it reveal clearly a striking instance of synthetic activity 
in the animal organism, and thus place our belief in the 
fundamental similarity of plants and animal protoplasm 
on a firm basis, but it fixed definitely one seat of 
formation of urea in the animal body. In recog¬ 
nition of this work hb received the degree of Doctor 
from the Natural Scifence Faculty of Tiibingen 
in 1882, and similarly, and in the same year, be 
was made a Doctor at Strassburg, where he became 
Pxivatpdocent in 1883. For this he wrote his in¬ 
augural disserution on the alkaloids of opium, and 
thus diverged into that branch of science, pharma¬ 
cology, which was henceforth to be the business of his 
life. During the next few years his chief works were on 
the physiological action of caffeine and of theobromine 
as related to caffeine, while at the same time he con- 
verWd theobromine into a more soluble and assimilable 
compound, making it thus available for medicinal 
^poses. In 1890 Schrdder was called to Heitlelberg as 
PraiesaDr of Pharmacology, and be it was who really 
finmded the existing Pharmacological Justitute, turning 
the.^er accommodation to the best account, utilising or 
^la^itig every comer of it, and completely remodelling 
and organising the teaching- Here he worked until his 
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kind. 

The greater number of German professors of 
chemistry, and many of those in other countries, have 
either studied under Kekul^ or under those who were his 
pupils : and gratitude calls for the erection of some 
permanent memorial of his striking personality. 

Such a memorial would be a statue in bronze of the 
founder of structural chemistry, which would be fitly 
placed in front of the Chemical Institute at Bonn—in the 
place where for thirty years he lived and taught and 
worked. 

All friends, admirers and pupils of Kekufe are accord¬ 
ingly invited to contribute to this object Subscriptions, 
which will be forwarded to the Central Committee at 
Bonn, will be received by Dr. Hugo Muller, 13 Park 
Square East, Regent’s Park, N.W. 

James Dewar. Hugo Muller. 

G. Carey Foster. Francis R. Japp. 

T. E. Thorpe. Raphael Meldola. 


NOTES. 

Acting under the rule which empowers the annual election 
by the Committee of nine persons of distinguished eminence 
in science, literature, the arts, or for public services," the Com¬ 
mittee Have just elected Viscount Dillon (president of the Society 
of Antiquaries), Mr. R. T, Glazebrook, F.K.S., and Sir 
Gedige iott Robertson into the Club. 

The meeting for the discussion of the scientific advantages of 
an Antarctic expedition take.s place at the Royal Society this 
afterhoon. We purpose giving a full account of the meeting in 
next week’s Nature, accompanied by a map showing all known 
land south of latitude 45® S,, with drift and pack ice limits, so 
far aa known, and the positions and dates of the highest 
latitudes reached. 

The Berlin correspondent of the St€Lt%dard reix»rts that the 
(ferman Antarctic Expedition Committee, which met at Leipzig 
on ^iurday last, unanimously resolved, after a long discussion, 
to advocate the despatch of a ship towards the South Pole on or 
near the meridian of the island of Kerguelen. Oceanic, 
geodetic, and biological researches aire to be made during the 
voyage# and, if possible, the expedition will winter in the 
Antarctic zone. In that case geological observations are to be 
ntade at a fixed station, and exploring journeys on the inland 
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ice and to the unknown west coast of Victoria Land, discovered 
by Sir James Clark Ross, will be undertaken in the spring. The 
return of the expedition, which will last two years in all, and 
will make observations on the home voyage as well as on the 
way out, will take place in the southern autumn. Dr. Erich von 
Drygalski, well known as an explorer of Greenland, was 
appointed the scientihc head of the expedition. 

Lister is suffering from a severe cold, and was pre¬ 
vented by it from occupying the chair at Dr. Nansen’s lecture on 
Monday. 

We are glad to see the announcement that Sir Richard 
Quain’s strength has so far improved that no further otlicial 
bulletins will be issued. 

Tiik Pasteur Institute at Paris has received a donation of 
1600/. from Mme. E. Durand, for the purpose of carrying on 
investigations on tuV>erculosis. 

The personal estate of the late Mr. J. W. Zambra, formerly 
of the firm of Negretti and Zambra, the well-known philo¬ 
sophical instrument makers, has been valued at 176,075/. 

The hfth International Congress of Hydrology, Climatology, 
and Geology will be held at Li^ge this year, from September 35 
to October i, under the patronage of His Royal Highness Prince 
Albert of Belgium. 

The Physical Society of Frankfort-on-Main propose to erect 
a monument to Philipp Reis, the inventor of the telephone, and 
have appointed a committee to obtain subscriptions for this pur¬ 
pose. The estimated cost of the memorial is 1500/, 

The fourteenth International Horticultural Exhibition is to l^e 
held at Ghent from April 16 to April 24 next. This exhibition, 
which takes place every five years, is organised and managed by 
the Royal Society of Agriculture and Botany at Ghent It is 
under the patronage of the King and Queen of Belgium, and is 
subsidised by the national, provincial, and municipal Govern¬ 
ments. 

H.R.H. THE Prince of Walks has consented to open the 
International Photographic Exhibition at the Crystal Palace on 
Monday, April 25, and not Wednesday, April 27, as originally 
announced. The latest date for the reception of exhibits in each 
section will therefore be two days earlier than that first stated on 
the prospectus. 

At the meeting of the Physical Society of London, to be 
held at Eton College on Saturday, February 26, the Rev. T. C. 
Porter will exhibit and describe several interesting experiments. 
The subjects with which he will deal are : <l) a new theory of 
geysers; (2) a new method of viewing Newton’s rings ; I3) 
experiments bearing on the sensation of light ; (4) a method* of 
viewing lantern projections in stereoscopic relief; (5) winter 
observations on the shadow of El Tcide, with a new method 
for measuring approximately the diameter of the earth j {$) 
temperature of the water of Niagara. 

The death of M. Gauthier-Villars was referred to, with ex¬ 
pressions of regret, at the meeting of the Paris Academy of 
Sciences on February 7. Since 1835 the Comptes rettdus of 
the Academy have been printed by the firm of Gauthier-Villars, 
and, in spite of the large quantity of matter on a variety d^f 
subjects, and the idosyncrasies of authors, the hour of puhli- 
cation has never been delayed. The firm has published fbr 
many years the publications of the Bureau des Longitudes, 
those of the Paris Observatory, and of the Bureau Central 
mdt^orologique. M. Gauthier-Villars also assisted the French 
Government and the Academy in the publication of the com¬ 
plete works of Lagrange, Fermat, Fourier and Cauchy, and 
his name is associated with many other scientific enterprises. 
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The anniversary meeting of the Geological Society was held 
on Friday last. Mr, W^ Whitaker, F.R.S., was elected presi¬ 
dent in succession to Dr. M, Hicks, F.R.S., whose presidential 
address appears in another part of the prHent issue. The new 
vice-presidents elected are Prof. J. W. Judd, C.B., F.R.S.* and 
the Rev. H. H. Win wood. Prof. W. W. Watts has succeeded 
Mr. J. E, Marr, F.R.S., as secretary, the other secretary being 
Mr. R. S. Herries. To thejist of members of Council were added 
the names of Dr. G. J. Hinde, F.R.S., Mr. W. H, Hudleston, 
F.R.S., Prof. H. G. S«Iey, F.R.S., Prof. W. J. Sollas, F.R.S., 
and Mr. A. S. Woodward. The medals and prixe-funds were 
awarded to the geologists whose names have already been 
announced (p. 252). 

Surgeon-Major Black, Edinburgh, has received a letter 
from Mr. C. L. Wragge, dated Sydney, January 7, referring 
to a new high-level meteorological station. In the course of the 
letter Mr. Wragge says :—** You will be pleased to know that I 
have quite successfully established a mountain experimental 
observatory on the summit of Mount Kosciusko 732S feet above 
sea‘level, and the highest point in all Australia ; also a sea-level 
station on the south-east coast adjacent at Merimbula, where 
simultaneous observations are taken. The hours are midnight, 
4 a.m. and 8 a.m.; noon, 4 p m. and 8 p.m. ; also half-hourly 
from 8.30 a.m. to 11.30 a.m. inclusive. Simultaneous readings 
are also taken at a new station in Sydney, at Sale in Victoria, 
and at Hobart, and on Mount Wellington, Tasmania.” 

The meeting, held in the rooms of the Manchester Literary 
and Philosophical Society on February 16, to consider what 
should be done to assist in making the forthcoming Con¬ 
gress of Zoology a success, was well attended by representatives 
of various natural history and scientific societies in the centre 
and north of England. Mr, J. Cosmo Melvill presided. Prof. 
S. J. Hickson explained to the meeting the objects of the 
International Congress of Zoology and the probable programme 
of the week in August at Cambridge. The following resolution 
was then proposed by Mr. Masefield, president of the Concho*- 
logical Society, and carried unanimously ;—“ That this meet¬ 
ing of persons resident in the centre and north of England, 
and interested in zoological progress, offers its most cordial sup¬ 
port to the Committee now organising the fourth meeting of the 
International Congress of Zoology, to be held in Cambridge in 
the last Week of August, and expresses a sincere hope that all 
societies instituted for the study of zoology and kindred subjects 
will contribute in accordance with their means to the funds of 
the Congress, and appoint one or more representatives from 
their members to attend the Congress. ” The delegates at the 
meeting were enthusiastic about the Congress, and their cordial 
CO operation will encour^e as well as assist directly the work 
of the Executive Committee. ^ ^ 

At its annual meeting on February 3, the Rusrian Geo¬ 
graphical Society awarded a special Constantine medal to Dr. 
Nansen; a Constantine medal to V. I, Roborovsky, for his 
journeys in Central Asia; the Count LUtke’s medal to I. L 
Strelbitzky, for his journeys in Persia and ManOhurk in 
1891-96; the new SemenofTs medal to Dr. Sven Uedln, for his 
three years’ journeys in Central Ask. A krge gold medal of 
the Society was awarded to I. K. Zhdanoff, for his ethnographical 
works, and especklly for his work on Kusskn Epical Poetry ”; 
and small gold medals to Th. Witram, for pendulum measure¬ 
ments in the Far East; to F. Sperck, for hk Urge work on the 
climate of the Astrakhan region ; to S. Rybakoflf, for die eol* 
lection of spectmens of musical texts of songs amongit the Ural 
natives; and to S. Gulkhambaroff, for hit work ** The World*s 
Trade in the Nineteenth Century and Rusek^sPoft ioit/^ 
medals were awarded to MM. PastulchofT, for Idk ieehttiintt 0^ 
the Elbrus Abels, for hypsomcirical mea$urementsih4he U*hlt; 
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B. A. Fedchenko, for a communicatioa cm the Talas Alatau; 
TimonofT, for a paper on the water-communications on the 
tributaries of the Amur ; SaposhnikofT, for work on the glaciers 
of the Altai; Kovanko and Semkovskiy, for the organisation 
of international balloon ascensions in which the Society took a 
part; and to Prince Obolensky, Tomikitvskiy and Utyesheff, for 
their daily observations upon the motion of the clouds. 

Mu, Lkonharb SritjNBOBR, of the U.S. National Museum, 
paid another visit to the Russian Fur-seal Islands (Commander 
Idands) in the Northern PaciBc, last year, by order of the U.S. 
Government, and has just issued his report (Treasury De¬ 
partment, Document No. 1997). The examination of the 
"Rookeries’^ was made mostly in company with one of the 
British Commissioners, Mr. Barrett-Hamilton, and appears to 
have been a work of some difficulty and danger, owing to the 
wild weather generally prevalent, and the utter absence of 
means of communication. Mr. Stejneger’s general conclusions 
demonstrate "a very great decrease in the breeding females ” of 
the Fur-seals since 1895, when he made his last official report 
(U.S. Fish-Commission, Builetin for 1896, Article i). He also 
alleges " great mortality in the pups, due to starvation.'* He 
comes finally to the conclusion that a %apuska^ or total pro¬ 
hibition of killing seals on land for a period of years (which he 
formerly advocated), would be rather an injury than a help to the 
seal-herds, as it would "increase the number of superfluous bulls.** 

Since he succeeded Sir Harry Johnston as Commissioner 
and Consul-General of Nyasaland, Mr. Alfred Sharpe has not 
ceased in the good work carried on so long by his former chief, 
of collecting and sending home examples of the fauna and flora 
of that Protectorate. Mr. Shar(>c is now on his way home on 
leave, much impaired in health, we regret to say, from his long 
stay in the tropics, but brings more collections with him. A 
memoir, by Mr. Thomas, on the mammals procured by Mr. 
Sharpe, will appear in the next part of the Zoological Society’s 
Proceedingst and Captain Shelley is at work on the birds 
obtained by this energetic administrator. 

The colonial report on " Cocos-keeling and Christmas 
Islands,” 1897 (c.-8650-14) contains a few useful natural history 
and other notes. A small brilliant red crab is frequently seen 
up the hills, running in and out of holes or from under stones. 
Once a year, in the month of December or January, the male 
and female travel down to the sea margin, where the female 
deposits her eggs, and the parents again return. They take 
fifteen days going and fifteen days returning, and travel in bodies 
like ants. After the eggs are hatched, the young, when big 
enough, move up the hill. Darwin doubted whether the crab 
climbed trees ; but it is now a well-ascertained fact, though the 
purpose is still unknown. Both Mr. Forbes and the reports 
of H.M.S. describe the white tern or noddy as a 

beautiful bird with black ^eyes ; but no mention is made of the 
beautiful purple-blue of the beak up t(» the nostril, the feet and 
the tarsus. This is probably due to the fact that two or three 
hours after the birds are shot the colour the beak and feet die 
away. A short description of three native dances is also given. 

Prof. J. C. Ewart, F.R.S., contributes to the Zoologist an 
illustrated article upon zebra-horse hybrids. His experiments 
prove that it is a comparatively simple matter to cross various 
breeds of mares with a Burchell Zebra, and, if experts are to 
be trusted, the hybrids promise to be as useful and hardy as 
they are shapely and attractive. The preliminary difficulties 
having been oyemme, Prof. Ewart points out that it remains 
for those in aathorlty to take such steps as may be necessary 
to iMCertain of what special use, if any, zebra hybrids may be 
in the Vkiious parts of the Empire, but more especially in 
Afiriea India. 
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A snowstorm of considerable severity occurred over the 
south-western districts of England during Monday night, the 
snow gathering to a considerable depth in places, and causing 
much inconvenience and delay to ordinary traffic. In parts of 
Devon, Somerset and Dorset, the drifts were several feet deep. 
At Hurst Castle, Hants, a reporting station of the Meteorological 
Office, the melted snow and sleet measured i *6 inches of water. 
Thunder and lightning were also experienced during the ^torrn. 
This disturbed weather was occasioned by the arrival of a shallow 
cyclonic area over the south-western portion of our islands, 
which lingered in those parts during Monday and Tuesday. 

The U.S. Afo»Uhly IVeather Review for November last con¬ 
tains an account of the celebration of the fiftieth anniversary 
of the establishment of the Royal Meteorological Institute in 
Berlin, on October 16, 1897. The jubilee festivities were 
divided into three parts ; an address in the Memorial Hall of 
the Royal Geodetic Institute, an inspection of the magnetic and 
meteorological observatories of the Institute, and a banquet. 
The high recognition given in Germany to meteorological 
science was evidenced by the presence of the Emperor and 
Empress, who were accompanied by a brilliant retinue, and 
listeniNl lo the address of Dr. v. Bezold, the Director, who 
sketched the activity of the institution during the whole period 
of its existence. At the present lime the organisation consists 
of 188 stations for regular observations, 1336 thunderstorm 
stations, and 1844 rainfall stations. Various experimental in¬ 
vestigations are conducted at the Potsdam Observatory, and, 
owing to the generosity of the Emperor, scientific balloon 
ascents on a large scale arc occasionally made for the study of 
the physics of the upper air. At the close of the address, the 
Minister of Education announced certain decorations to be 
gt%-cn in connection with the celebration. The great gold 
medal in science was presented to Dr. v. Resold, and Orders 
of the Crown or of the Red Eagle were presented to Dr. Hell- 
mann, Dr. Sprung, Dr. Vogel, and to Herr Treilschke, pro¬ 
prietor of the observatory on the Inselsberg, near Erfurt, and to 
various other scientific men. Numerous addresses and tel^rams 
of congratulation were received from all parts, including one 
from the Grand Duke Constantine, on the part of the Imperial 
Russian Academy of Sciences. 

In his " Twelfth and Concluding Memoir on the Theory, of 
Screws,” published in the Transactions of the Royal Irish 
Academy^ Sir Robert Ball completes the solution of a problem 
which has for the past five-and-twenty years been associated with 
hU name. A feature of his paper is the series of summaries of 
this and the eleven preceding memoirs, and we feel that we can 
do no better than quote in his own words Sir Robert Ball’s 
summary of his latest investigation : "At last I succeeded in 
occcyotplUhing what I had attempted from the first. I couW not 
dei^op the complete theory, which I felt certain must exist, 
until I had obtaine^d a geometrical method for finding the 
instantaneous screw from the impulsive screw. When this was 
accomplished in the midsummer of 1897, the geometrical theory 
in Dynamics, which 1 had striven for a quarter of a century to 
obtain, was at last manifest. How my difficulties were overcome 
has been set forth in this Memoir. There are, no doubt, many 
other questions that would repay investigation at almost every 
stage of the subject. But the problem which I had proposed to 
mySelf so many years ago, and which I have steadily kept in view 
ever since, having been at last resolved, I have felt that this 
scries of papers should cease. ” 

Mr, E. Charles Horrell, writing in the Journal of Botany 
for February, invites the co-operation of bryologists in working 
out tbe comital distribution of British mosseS in the way that the 
distribution of flowering plants was done by Watson. With the 
object of seeing how far the lists of mosses already published 
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would enable him to compile a census of the 112 Watsonian vice- 
counties. the writer bos looked through most of the maga/.ines, 
counly floras, proceedings of local natural history societies, j 
the Botanical Record ClulVs Reports, &c., in the library of 
the British Museum, and he finds that fairly good lists have 
been published for about fifty vice-counties ; there are, there¬ 
fore, about sixty-two vice-counties in Great Britain for which 
he can find no lists of the commoner mosses. Mr. Ilorrcll 
has already received lists or oftors of assistance from corre¬ 
spondents in about thirty-four vice-countics, but would nmch like 
to find a moss student in each vice-county who would undertake 
to prepare a list of his district during the next two or three years. 
Mr. H. N. Dixon and Mr. E. M. Holmes have offered their aid 
in examining doubtful f>r critical .species. Mr. Horrell’s address 
is 44 Brompton Sipiare, t.fmdon, S.W. 

In a contribution to the TniumcUons of the Nova .Scotia 
Institute of Science, ix., Mr. E. H. Archibald describes a series 
of determinations, made at Dalhousie College, of the conductivity 
of arpteous solutions containing potassium and sodium sulphates. 
The object was to ascertain if the conductivity was calculable in 
the case of mixtures of these solutions from the formulaj given by 
the dissociation theory of Arrhenius and others. It would 
appear that for mixtures of solutions of these salts, not more 
concentrated than 0 8 equivalent gramme-molecules j)er litre, it 
is [Kissible by the aid of the dissociation theory to compute the 
conductivity within, or but little beyond, the limits of the error of 
observation. For more concentrated solutions the diflerences 
between the calculated and observed conductivities ranged up to 
1 ’47 per cent.; but this discrepancy seems attributable, in part at 
least, to certain asssumptions regarding the ionisation-coefficients, 
which could not be regarded as rigorously correct, except at in¬ 
finite dilution. 

Messrs. Macmillan ani) Co. will publish in a few days 
the first volume of a comprehensive treatise on ** Magnetism 
and Electricity,” by Prof. Andrew Gray, F.R.S. In this work 
an attempt has been made to present the subject* from the be- 
ginnir^ from the point of view of action in a medium, and to 
bring the experimental and theoretical results described as far as 
possible down to dale. The present volume, though it takes for I 
granted a knowledge of .some of the most elementary phenomena 
and apt^ratus, aims at giving an account of experimental work 
as well as of the related magnetic or electric theory. It 
includes the ordinary phenomena of magnetism and their theory, 
a discussion of electrostatics and of steady flow of electricity, of 
electromagnetism and of the electromagnetic theory of light. 
The treatment is as far as possible dynamical, and to facilitate 
reference to dynamical theorems, a chapter on general dynamics 
has 1>een included in this first volume. In Volume ii. will be 
given, among other matters, an account of experimental work 
on magnetism, of recent work on Hertzian, Rontgen, and other 
radiations, and of general dynamical theories of electromagnetic 
action, a continuation of the discussion of the voltaic coll begun 
in Volume i., and a chapter on electrolysis. 

The Mexican Scientific Society, which is called “Antonio 
Alzate,” is doing excellent work, to judge from the recent num- 
bm of its Memorias which have reached us. Among other 
papetswe find seismic observations at Orizaba, by M. C. MottI; 
phyaico-chemical studies on the fat of the Yoyote shrub 
{Tkivetia jfeeot/i), by Prof. Villasenor; on the decimalisation 
of the circle and of lime, by M. J. de Mendizibal-Tamborrel; 
on the concentration of auriferous and argentiferous minerals, by 
T. L. Laguerenne i on the augmentation of weight of tuber¬ 
culous and anaemic patients in rarefied air, by Dr. D. Vergara 
Lope; studies on the transpiration of Mexican planLs, by Prof. 

L, G. Seurat j on the syrup of iodide of iron, by Prof. F. 
Soldrzano.j on orogenic movements, by M. P. C. SAnchez j 
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on the temperature of plants, by MM. Moreno and Anda ; 
measurement of the tension of the blood of the dog, by Dr. 
D. Vergara Lope ; and formula: for the velocities and pressures 
in guns, by M. F. Angeles; as well as reviews of books, 
&c. The Society, besides publishing these A/emorias in a con¬ 
venient size for binding up with the majority of octavo scientific 
|)apers, has adopted the excellent plan of beginning each paper 
on a right-hand page ; any specialist can thus bind up separate 
papers on selected subjects without impairing the rest, 

A RECENT number of the Cape of Good Hope AgriettUnral 
contains an article on “ The serum method of treating 
cattle as a preventive of rinderpest in South Africa,” in which 
the joint report of the French ex|>erts and the Government 
V^eterinarian is given in extenso. It contains rules for the 
application of the method of treating cattle by the injection of 
protecting blood, and attention is called to the importance of 
procuring the blood from animals which have suffered from 
rinderpest in its most severe form, and which have been 
“ salted ” or rendered immune to the disease one to five months 
previously, and have received at least one injection of rinderpest 
blood. It is urged that general measures should be taken 
throughout the whole of South Africa to prevent the spread of 
rinderpest, the protective measures already adopted by the 
Governments of the South African Republic, Orange Free 
State, and the Cape Colony have had some g(x>d effect, but it 
is feared that unless further and more vigorous steps are taken, 
the epidemic will conquer the whole of South Africa. If we 
consider that it was in the beginning of the year 1896 that 
rinderpest first made its appearance in Matabeleland and 
Mashonaland, and in less than eighteen months had destroyed 
all the cattle of these two countries, and had also overwhclroeti 
the territory of the South African Republic and the Orange 
Free State, the necessity for united and strong action appears 
sufficiently imperative. It is at present, the report tells us, 
spreading from north to south, and from east to west, and 
seriously threatens the herds of the Cape Colony, Basutoland, 
Natal, and Zululand. As regards the subsequent use of the 
carcases of rinderpest animals, the consensus of opinion appears- 
to deprecate] as unsafe the practice of simply salting and 
drying rinderpest oxen hides, whilst it is also stated that the 
farmer cannot be trusted to convert fat into soap without risk of 
accidentally spreading the disease. 

The Kekul^ Memorial Lecture, delivered before the Chemical 
Society on December 15 (see p. 180), by Prof. F. R. Japp, 
F.R.S., is published, with a portrait of Kekal<^, in the February 
issue of the Society's Journal, 

Under the title] of “ A Visit to Giessen ; or, Thoughts on 
Liebig and Chemistry in Germany,” Prof. Senier, of Queen’s 
College, Galway, recently delivered a lecture. The lecture has 
now been published by Mr. Edwiud Petnsonby, Dublin, and it 
makes a very interesting pamphlet on Liebig and his work. 

The second part (for February 1898) of the monthly /oumal f 
ApplUd Microseopy^ published the Uausch and Lomb Optical 
Company, Rochester, N.Y., contains a full aocouot, with illus¬ 
trations, of the very extensive and complete laboimtories eon^ 
nected with Cornell University, viz. those for botany, micro¬ 
scopy, histology, embryology, ikcteriology, aiid pathobgy. 

Thebb well-arranged catalogues of works on various branches 
of the roalbematical and physical sciences have just been itoued 
by Messrs. William Wesley and Son. The catalogues include 
works from the libraries of the Rev. A. Freeman, Dr., Albert 
Marth, and Dr. Hind, Rare and valuable memoirs and books 
are enumerated in the lists, and the scientific bibliophile who 
consults the catalogues will be repaid for his trouble* 

The results of meteorological obaeryations inade«t .Baiigah>re»: 
Mysore, Hassan, and Chitaldrug, under the direction of ^r« J. 
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Cuok, during 1896^ has juftt l>^n issued from the Mysore 
Government Central PresA. In addition to meteorological 
statistics, the volume contains several plates, upon which the 
observations are represented graphically. The Report of the 
Meteorological Service of Canada for the year 1890 was also re¬ 
ceived a few days ago, together with a report on the observations 
made during 1895, Both of these reports are atmdit completely 
taken up with rows of figures referring 1 to the meteorology of 
the Doramion. 

Thr Manchester Museum, Owens College, has just pub- 
lishedj as a museum handbook, Parts ii. and iik of a Cal a* 
togue of the Hadfield Collection of Shells from the Loyalty 
Islands. Since the first part of the catalogue was published, 
further consignments of shells have been received at the 
museum, the number of species recorded being thus increased 
from 630 to 860. The complete catalogue should be of con* 
sldcrable value to conchr>logist!i, as the collection of shells 
described in it is the largest and most important that has been 
received in this country from the Loyalty Islands. 

Tjik first number of the thirty-second volume of 
Naturalist marks the issue of the magazine in a new and more 
attractive form. It is the purpose of the editors to make the 
periodical a means of encouraging the movement towards a 
closer union of the natural sciences. Suj>erficial observations 
and poorly-grounded speculations are not to be published in its 
pages, but only articles and other contributions which have 
significance from various points of view. This^ ideal is a com¬ 
mendable one, and it remains for American naturalists to help 
the journal to attain it. 

Tub current number of the Journal of the Royal Microscopical 
Society (published bi-monthly on the third Wednesday in 
February, April, June, August, October and December) con¬ 
tains the tenth and concluding }^rt of Mr. K. Chapman’s very 
important account of the Foratninifera of the Gault of Folk- 
stone. The greater part of the number is, as usual, occupied 
by the summary of recent researches in zoology, botany, and 
microscopy (structural and applied). The object aimed at is 
to give a brief abstract of every important paper (not purely 
systematic) in these departments of science, each section being 
under the care of a specialist sub-editor. The paragraphs on 
bacteriology are especially full and complete. 

Under the title of the Universal Lamp Time Chart,” Mr. 
D. £. Benson, of Southport, is publishing an accurate and 
ingenious chart, constructed by Mr. G. Napier Clarke and him¬ 
self, to show graphically the time at which cyclists must light 
up on any day of the month in any part of the British Isles. 
Separate charts are required for each month, and also for 
England and Wales, Scotland and Ireland ; but though this 
will probably prevent tbfe charts from being widely used, the 
idea of representing by a graphic construction the times for 
lighting and extinguishing lamps in different latitudes and 
longitudes in the British Isles is so good« that the authors 
deserve encouragement. Another publication in which those of 
our readers who ride cycles will be interested is '* The 
Cyclist’s Pocket Book ” (Archibald ConsUble and Co.). The 
book contains a large amount of useful information and 
mempeanda on the practice of cycling, and a few hints on the 
initial treatment of the commoner oasuakties to which cyclists 
are liable. 

Tub addkioiui to the Zoological Society's Gardens during the 
past week include two Australian Sheldrakes ( iador^ 
ndidis) from Austr^ia, two Chinese Quails {Cotnrttix chimnsis) 
from China, dx Pintail a€Uia)i European, purchased; a 

OMt Kangaroo {^Macropus an Australian Cassowary 

iCasitarim mstroUU) from Australia, deposited. 
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OUR ASTRONOMICAL COLUMN. 

Astronomical Occurrences in March 1898: — 

March i. 8h. 49m. Jupiter’s Sal. IV. in conjunction S. of 
planet 

2. lOh. lom, to I2h. 33m. Jupiter’s Sat III. in 
transit. 

2, lOh. 51m. to I2h. 33m. Jupiter with only one 

visible satellite. 

2, I3h. 40m. to I4h. 36m. B.A.C. 2238 (mag. 6*5) 
occulted by the moon. 

4. yh. 10m. to 8h. 29m. Cancri (mag. 5'9) occulted 
by the moon, 

4. 8h. 44m. Minimum of 0 Persei (Algol). 

9. iih. 12m. to iih. 51m. q Virginis (mag. 57) oc¬ 
culted by the moon. 

9. I3h. 29m. to I5h. 14m. Jupiter with only one 

visible satellite. 

9. I3h. 29m. to I5h. 53m. Jupiter’s Sat. III. in 

transit 

9. Wh 12m. Jupiter’s Sat. IV. in conjunction N. of 

planet. 

38m, to I5h 49m. a Scorpii (Antares, mt^. 
1*1) occulted by the moon. 

15. Illuminated portion of disc of Venus ~ o‘ 993 - 

,, ,, Mars = 0‘968. 

16. i6h. 46m. Jupiter’s Sat. III. begins transit. 

16. i6h. 46m. to i6h. 58m. Jupiter with only one visible 
satellite. 

20, Fons-Winnecke’s comet due at perihelion. 

21. Minor axis of Saturn’s outer ring I7"‘63. 

24. toh. 27m. Minimum of 0 Persei (Algol). 

25. I2h. Jupiter in opposition to the sun. 

Equatorial diameter =: 44’'' 9 S- 
Polar ,, » 42 "l 3 . 

26. 2h. Mercury in conjunction with Venus. Mercury 

1^“ 14' N. 

26. 9h. 34m. Nfar approach of 23 Tauri (mag. 4*2) to 

the moon. 

27. 7h. ]6m. Minimum of 0 Persei (Algol). 

30. Ilh. 13m, to 12 ]l 14m. 8 (ieminorum (mag. 37) 

occulted by the moon. 

Another Lunar Hoax ?--From very early times the moon 
has frequently been selected as a suitable object upon which to 
exercise the imagination or base an elaborate hoax. We may re¬ 
member that Hubert gravely declared to King John “that five 
moons were seen to-night: four fixed : and the fifth did whirl 
about the other four, in wondrous motion.” Such rough de¬ 
scriptions were good enough for the limes in which they were 
uttered; but in days of more exact knowledge, the lunar fable 
must be prepared with greater elaboration and decked in a 
more scientific garb. When this century was young, a tale ob¬ 
tained some credence, because it was artistically disguised, 
concerning what astronomers could see on the moon’s surface. 
It was reported that Sir David Brewster and Sir John Ilerschel 
Irad seen a lunar forest with trees resembling “ the yews grown 
in English churchyards,” and a “ lunar ocean breaking in large 
white iillows upon the strand, while the action of very high 
tideR was quite manifest upon the face of the cliffs for more 
a hundred miles.” Now, at the end of the century, comes 
the latest lunar myth, and it necessarily must be surrounded 
with still greater nicety of detail, and clothed with an accurate 
terminology. 

The author of the allege<l discovery in this instance is Dr. 
Georg Waltemath, an astronomer of Hamburg, and his assertion 
is, that there U evidence of the existence of a second moon, 
circling about the earth, but with such low reflective i>ower 
that itnas usually escaped observation even when in opposition. 
The author has perceived the desirability of making this hypo¬ 
thetical Pfioon do a useful work in celestial mechanics, by ex* 
plaining that the difference between the observed and computed 
secular acceleration of the moon’s mean motion arises from the 
action of the newly discovered body. Perhaps it might also, 
with a little art, be made to explain the motion of the peri¬ 
helion of Mercury. A new corner who is able to remove some 
existing difficulties, is naturally more welcome than one who 
might mtroduce fresh disturbances. Therefore the mass must not 
be very gr^at, and Dr. Waltemath assigns to the new body that 
he has discovered or deduced, a mass of 1/80 of that of the 
moon, and a diameter of 700 kilometres. The distance is put 
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at rather more than one million kilometres, 2*67 times the 
distance of the moon, and this gives the sidereal period 
xi9'207434 days. The mean daily motion is given to the ninth 
decimal of a degree. We cannot say here what is sometimes 
said of a long row of decimals \ the more figures one gives, 
the greater the chance for some of them being correct. The 
anomalistic period, too, is given with sufficient accuracy ; so 
is the excentricity and the longitude of the node ; everything, 
in fact, to enable an astronomer to compute the position of our 
new satellite. It is, of course, quite possible that I)r. Waite- 
math fully believes in the existence of this object. In that case 
we should say, he is the only person who does ; for when we 
ask on what kind of observation does this very accurate orbit 
rest, we find that the author has employerl that large collection 
either in which persons have believed that they have seenobiects 
of doubted value transiting the sun, whether bright or dark, 
lie seems to have trusted to those wild and reckless asserttonr 
that are made from time to time about ** ruddy fireballs" or 
** night suns,’" or other vague descriptions, and on such loose 
and inaccurate data he has unfolded his strange and wondrous 
tale. This hypr^thetical satellite ought to have been seen tran¬ 
siting the sun on February 3, and, if we have correctly appre¬ 
hended the author, may even yet be seen on July 30. 

Occui.TATioN OF C ERRS. —The extremely fare phenomenon 
of the occultation of Ceres, on Noveml>er 13 last, has been 
observed by M. Schorr, of Hamburg, and M. Harxer, of Kiel. 
A note in the HnlUtin de la SodiHi Aztronomiqm for Kebrnaiy 
states that only the reappearance was possible to be observea, 
and it was noted that the increase of light during one or two 
seconds was gradual, and not sudden as in the case of a star. 

A Remarkable Object. —In Circular No. 46 from the 
Wolsingham Observatory, dated February 16, the Rev. T. E. 
Espin states that a remarkable object hitherto unrecorded was 
discovered on January 16, and seen on three other nights. It 
is elliptical, one degree long, major axis 336°, and rather 
resembles some obscuring medium than a nebula, and is, I 
believe, unique.” This object is situated on the northern 
border of Perseus adjoining the constellation of Auriga, its 
position being: 

R.A. 4h. 26m. O.S., Dccl. + 50*" 44'(1855). 

Variables in Star Clusters.— Prof. Pickering, in Cir¬ 
cular No. 24 from the Harvard College Observatory, states that 

since the announcement made in Circular Nos. 2 and 18, of 
variables discovered in clusters, a further examination of the 
clusters v Centauri, Messier 3, Messier 5, andN.G.C. 7078 has 
been made by Prof. Bailey. As a result, the numbers of 
known variables in these clusters have been increased by 62, 
19, 22 and 24, respectively, making the total numbers 122, 
132, 85 and 51, or 390 in all four clusters. Adding to these 
the 47 already announced in other clusters, makes the total 
number 437.” 

In the BulUtin dt la Sociiti Astronomi^ue^ M. A. Ch^vre- 
mont announces the discovery pf a variable star upon the 
eastern margin of the globular cluster in Aquarius (M. *). 
Whilst the stars of the cluster are of about the 15th magnitude, 
this new variable rises to mag. 12, at maximum, and is 
probably distinct from the cluster itself. It has a period 
about thirty days, gradually decreasing from maximum to 
minimum of mag. 14, in about fifteen days; the actual form of 
the light-curve i|, however, only vaguely known, other observ¬ 
ations being required to replace the hiatus of its ascent. 

A Large Rrki.ecting Telescope.— We learn from Popular 
Science News that another great telescope is approaching com¬ 
pletion. In 189J the Rev. John Peate commenced at Green- 
viU, Pennsylvania, the construction of a mammoth glass specu¬ 
lum for a reflecting telescope designed for the American Uni- 
venity, Washington. After two years of arduous toil, Dr. Peate 
has given the great mirror iU final touches—that, is, in grinding 
and polishing—and it is now ready for silvering and for the 
further and important stage of mounting. This large disc of 
glatt is more than 61 inches in diameter. 

Parallaxes of Stars. —From observations made at the 
Cm Obsenrvatory, Dr. Gill concludes that the parallax of 
a Centauri certainly lies between the limits o"74 and o"75. This 
is equivalent to a distance of 275,000 times the radius of the 
earth’s orbit. In the same journal {Bulletin de la SocUli 
AslronomiquPit we are informed that Dr. Gill comes to the 
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conclusion that the parallax of Rigel Is not greater than o"‘oi, 
hence the distance of this star is certainly more than 20 
million times the distance of the sun ; it has, therefore, a ** light 
journey ” of 320 years. 

The ume author, in the Monthly Notices for January, gives, 
from his most recent researches, the parallax of a Grms as 
o'" *015 ± o"-oo7. 

From measures of the mean parallaxes of the stars 7, 9 , « 
and ^ in Ursa Major, M. Hoffler has obtained the small value 
of o’'’oi6s ±o”*oii. This number indicates that the system 
formed by these stars is separated from the earth by such a 
distance that it would take 200 years for the light to reach as. 
The distance of 0 and ( is at least 4 million times greater 
than that which separates the earth from the sun. From the 
calculations made oy this astronomer, « Ursm Majoris would be 
a star forty times brighter than Sirius, which, at the present 
distances of the stars, is considered the most brilliant in Itie sky. 


FURTHER EXPLORATIONS IN AMERICAN 
MOUNDSy 

greater part of this volume is occupied by Mr. Moore's 
^ account of his systematic exploration of the mounds on the 
Georgia coast, the Marquis de Nadaillac*s short paper being 
added to draw attention to the parallelism between burial customs 
on both sides of the Atlantic. Mr. Moore's contribution is a 
worthy continuation of his previous work, and the classifled re¬ 
sults of his numerous excavations, accompanied by excellent 
diagrams and illustrative plates, form a welcome addition to the 
material already existing for purposes of comparative study. 
Americans have every reason to be satisfied with the manner in 
which the archaeological investigation of their country is being 
carried out: such researches as these of Mr. Moore in Georgia, 
and those of Mr. Cushing among the Keys of Florida, reflect the 
greatest credit upon all who have contributed to bring them to 
a successful issue. 

The general results of these explorations tend to conflrm in a 
striking degree the conclusion that men in similar states of 
primitive culture hold similar views upon all the fundamental 
questions of life and death. Such resemblances arc not merely 
confined to generalities; they may be observed in the most 
minute matters of detail. Thus not only does the puuling co¬ 
existence of inhumation and incineration recur as frei^uently in 
American as in Eurt^an barrows, but many peculiarities 01 in¬ 
terment, noticed by Canon Green well and others, ore repeated in 
a very remarkable manner in these Georgian mounds. Amongst 
these peculiarities may be instanced the preference shown for 
the southern and eastern sides of mounds; the laying of un- 
burned skeletons upon one side and in a contracted position ; 
the presence of charcoal, and pigments like powdered hcematite; 
the deposit of potsherds belonging to different broken vessels, 
and the protection of bodies ny coverings of wood. But in 
spite of these numerous coincidences we are as far o^ as 
ever from discovering the peycholc^ical laws reguUsted 

the disposal of the dead by primitive man. ; Mt>ore found 
bodies in all kinds of positions. They wei#^* fS&ed ” upon 
one aide, or extended at full length, sometimes in anatomical 
order, sometimes showing signs of having been transferred to 
die place of burial after the flesH had been removed \iy ex¬ 
posure to the air; bones of one ox more skeletons were 
** bunched " in heaps; confused masses of bones belongii^ to 
many different persons occurred together, some being cflcined, 
others not; there were pockets ” of cinerated remains ; urn 
burials, both cremated and uncremated; and unburned bodies 
placed upon the sites of Ares. In a word, the apparent con¬ 
fusion reaches an extreme degree, and almost the only regu¬ 
larities of association which Mr. Moore ventures to point out 
are the more frequent presence of impiements and ornaments in 
the neighbourhoM of confused masses of bones, thehr com¬ 
parative scarcity with flexed burials, and their comf^ete 
absence in the neighbourhood of extended skeletons, though 
these last were generally at the base of the mound,and were often 
placed in large artificial excavations. At to the general t^uef- 
tion of the ^ultaneous occurrence of inhumation mvd crema¬ 
tion, we must still, perhaps, fall back on the former hypothesis 

i/ffumal of the Aeadem^f of Natural ScUmtt af PhiladeHd^i 
vol. xi. Part I, Phliaiiel^ia, xSot. (1) ** Cartain Aborl^nal olounda of tlM 

Coast,” by Clarence B. HooTe. <9) *' Inhumautm and indnenuititi 
in Europe,” by the MarquU de Nadaillac, 
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that mere juxtaposition with fire as a ceremonial purification | 
may have (^n in some casus considered equally cthcacious with I 
the actual incineration of the hones. The Marquis de Nadaillac 
has brought together^ with admirable clearness and brevity, u 
mass of negative evidence proving that no distinctive signihcance 
can be proved to attach to either of the two great methods of 
burial; indeed, in places like Hallstadt the confusion seems 
absolute. 

The people who built these mounds must have been a race 
with very little stone, and almost without copper. Of this metal 
only a chisel and a few ornamenla were founa, among the latter 
l)eing a ring still in its place upon a Bnger-joint. Their pottery 
was well represented, though lacking in diversity of type. It 
was ornamented by cord-marking, by incised and painted 
designs, and by complicated stamped t>atterns, some of which 
give the impression of having been derived from the grain of 
wooden ware, while others appear to owe their origin to life 
forms. All the types discovered are copiously illustrated in the 
plates at the end of the book, and in the woodcuts inserted in 
the text. The tol)acco-pipes discovered differed from those 
found in Florida, and a mortuary earthenware with a ready-made 
perforation at the base was non-existent. 

Of the other objects found associated with bodies, those made 
of shell were the most numerous. They included various im¬ 
plements, some possibly agricultural, drinking cups, ornamented 
gorgets, and targe numbers of beads, the tatter hardly ever 
showing traces of contact with Bre. Objects of stone ana chert 
were less numerous, but among them may be mentioned celts, ; 
hammers, lance and arrow heads, and di.scoidat stones smaller | 
than those used in the game of Ckungkc^ but probably employed 
in a game of a similar kind. The small j'wbbles, fretjuently | 
found in little heaps near human remains, are supposed by Mr. 
Moore to be the contents of rattles, the turtle-shell covering of 
which has decayed away. Bone pins were of frequent occur¬ 
rence ; and animals' jaws grouna away on the lower part, 
leaving a flat surface, were discovered in a few instances. Almost 
everything made of wood had entirely disappeared. What the 
art m wo^ of the mound-builders may nave been we must 
conjecture from the discoveries made in the Florida Key dwell¬ 
ings! where the peat has been instrumental in arresting decom- 
|>osition. 

The south*eastern corner of the United States is an area of 
peculiar ethnographical interest, owing to its proximity to the 
greater Antilles and to South America : it is fortunate that its ! 
exploration has been entrusted to such competent hands, and 
that the results are published in so admirable a manner. 

A JUBILEE VOLUME OF WIEDEMANN^F 

annalen:^ 

December 11,1847, Gustav Wiedemann was made Doctor 
^ of Philosophy of Berlin University with a thesis “ De Novo 
quodam Corpore ex Urea producto.” To celebrate (he fiftieth 
anniversary of llwt event, the publishers of WUdemanii's 
Annaim d 0 r und ChtmU conceived the happy idea of 

printing a Joblhst> Volume composed of special papers by the 
more regular contributors. The result is a collection of fifty- 
seven papers by a number of eminent men, including Kohl- 
rausch, Nernst, Ostwald, l^incke, Drude, Warburg, E. Wiede¬ 
mann, and others of equal distinction. 

Four years ago, the golden jubilee of the Annalen was cele¬ 
brated with a retrospect by Hermann von HelmhoUr. These 
annals, with their lineal ancestors, P9ggtnd0rff*s and Gilberts 
Annal0n^ cover over a centuiy of Carman physical science, and 
are a noble monument to Gerftian intellectual activity. No 
better iubilec gift could have been made to the veteran editor 
than tikis collection of choice fruits of his colleagues' labour. 
We subjoin some extracts which will indicate the nature and 
value of the work offered, regretting that space does not permit 
of more. 

Reversal of the valve action in discharge tubes, by E. Hagen- 
bach. When the gas in a discharge tube is only slightly 
exhausted, a conduction current is established at a certain 
pressure. At higher exhaustions a radiation of electricity sets 
iQ, chiefly froth thO kathode. This radiation lakes place more 
easily from a point kathode than from a surface at the lower 
pressures, while at higher pressures the reverse is the case.— 
and magnetism, by P. Drude. The explanation of the 
oouhecdon between torsion and magnetism must be based upon 
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the different amounts uf internal friction encountered in longi¬ 
tudinal and transverse deformations respectively, giving rise to a 
peculiar orientation of the magnetic molecules.—The law of 
Wiedemann and Fran?., by 1'. A. Schulze. This law maintains 
that the ratio between the thermal and electric conductivities is 
approximately the same for all metals. The author tested this 
for iron and steel rods, and found them to exceed the ratio, but 
not by so much as has been alleged by previj)us investigators.— 
Theoi^ of galvanic polarisation, by A. Obcrbeck. The deter- 
miimtion of the galvanic polarisation in the original circuit is not 
an impossibility, as has been alleged. It may 1>e closely ap¬ 
proached along several lines. The capacity of a cell is a 
function of the polarisation. It becomes infinite when a certain 
superior limiting value of the polarising force is reached which 
produces the maximum polarisation, After that the polarised 
cell behaves like a constant cell opposed to the main current.— 
Magnetic after-effect, by 1. Klemencic. Instead of disappear¬ 
ing m strong fields, the magnetic after-effect, or the “viscous 
magnetic hysteresis," goes on increasing, but its percentage in 
the total magnetisation becomes less.—An acoustic thermometer 
for high and low temperatures, by G. Quincke, This ther¬ 
mometer is based upon the interference of a direct and reflected 
sound-wave of known length, produced by a standard tuning- 
fork, The wave travels along a (iil>e surrounded by the tem¬ 
perature to lie measured. A hearing tube is moved to and fro 
wUhitvthe interference tube until a node is reached, indicated by 
the iiilence of the hearing lulie. The displacement of the latter 
is read on a divided scale, and immediately indicates the teni- 
jierature required.—Excitation of stationary waves by electric 
spark discharges, by F. Meldc. An embroidercFs “gold 
thread ’* is made to vibrate between the knobs of a battery of 
jars, somewhat on the principle of the electrostatic cells.—Mag¬ 
netic susceptibility and atomic magnetism, by G. Jager and S. 
Meyer. The authors have found an interesting new relation 
between the paramagnetic metals. They investigated the mag¬ 
netic susceptibilities of the chlorides, sulphates, and nitrates of 
iron, nickel, cobalt, and manganese in aqueous solution at 
various temperatures. The metal was found to l>e the decisive 
element, the acid being without influence. The magnetic 
susceptibilities per gramme-atom of nickel, cobalt, iron, and 
manganese were as 2 : 4 : 5 : 6. The gap between 2 and 4 is 
probably filled up by chromium.—Stratified discharge in the 
open air, by Max Tocpler. The author bus succeeded in ob¬ 
taining a distinctly stratified discharge at atmospheric pressures, 
which recalls the stratified anL>de light, by interposing in the path 
of the spark a semi-conducting plateof dry slate, granite, syenite, 
or basalt, and ballasting the discharge with a heavy water re¬ 
sistance. Between the bright surface on the kathode and the 
first stratum a sharp block space is seen, usually very narrow, 
which is analogous to the black kathode space, and tends to 
show that there is no fundamental difference between ordinary 
and vacuum discharges.—Magnetic images, by H. Jaeger. The 
method of magnetic images may be extended to the ca.se of a 
constant current traversing a conductor in the neighbourhood of 
an iron plate. The field created by the current and by the iron 
plate is the same as if another conductor were placed at the 
geoihetrical image of the first conductor in the iron plate, and 
the latjt^ were removed.—Heating effect of Rontgen rays, by 
E. The author measured the healing effect produced on 

sheets of platinum or palladium contained in a glass vessel with 
an aiUminium window. The vc.ssel communicated with a 
Tocpler pressure gauge, and the heat was measured by the ex¬ 
pansion of the gas. Jhe expansion obtained is much larger 
than would be accounted for by a dissociation of the gas.— 
Electroscopic detection of electric waves, by A. Tocpler. De¬ 
scribes a modified electroscopic arrangement of great sensitive¬ 
ness. Two upright metallic cylinders stand in a box with walls 
of glass and ebonite. One of the rods is connected with a recti¬ 
linear resonator, the other is put to earth. Any wave incident 
upon the resonator which produces sparks, sets in violent motion 
a fine aluminium wire suspended between the two cylinders, 
which conveys the discharge from one to the other. The 
aluminium wire is attached to a steel needle, which is just held 
suspended by its point by a permanent ntagnet. —Counter 
electromotive force of aluminium, by V. von Lang. It is well 
known that in an aluminium-carbon electrolytic cell a current 
with a voltage under 2a will only pass in the direction carbon- 
alumininm, and this has been utilised for the electru-chemical 
rectification of an alternate current. Similarly, in an arc with 
two aluminium electro<les, a counter E.M.F. of some 19 volts is 
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dex'elolwcl. An arc with one electrode of aluminium and one of 
carbon allows the current to pass with greater ease from 
aluminium to carbon, which is just the reverse of what happens 
in the cell.—Influence of magnetism on the strength of electric 
vacuum discharges, by A. l*aalzow and F. Neesen. The dis¬ 
charge was produced by a constant high-potential battery. When 
the lines of force acted across the path of the current, the latter 
was always enfeebled, and sometimes broken. When they acted 
along the path, the magnetic field acted like an increase of 
pressure of the gas, delaying both the setting-in of the discharge 
and its extinction in the course of exhaustion.—Relation Ijetween 
the positive light ami the dark kathode space, by E. Wiede¬ 
mann. When a positive wire anode is brought into the dark 
kathode space, the resistance of the intervening gas is not 
lessened but increased. The positive light hen<ls back until 
it merges in the negative glow. The same thing happens when 
the anode is surrounded by a narrow tube. In every case, 
the discharge traverses the positive strata and the negative glow 
in succession before it enters the dark space —Simple demon¬ 
stration of the Zeemann effect, by W. Kdnig. An emission 
flame which can be placed in a strong magnetic field is viewed 
through an absorjilion flame and a oichroiscope or a doubly- 
refracting prism, which gives two images of the emission flame 
side by side. On making tlie field one of the images brightens 
Up, owing to the length of its light waves being clmngetl, and 
therefore no longer al^orbcd by the absorption flame.—Magnetic 
and electric wind, by (}. Lehmann. Describes some curious 
cakes of the modification of the path of an electric discharge by 
a magnetic field. An arc between a ring of carbon and a con¬ 
centric rod of carlKin may be made to spin round rapidly, and a 
comel-Ukc appendage may be made to revolve round the kathode 
in an “ electric egg.’' 


MAN IN /^ELATION TO THE GLACIAL 
PERIOD} 

A S there appears even now to be a doubt in the minds of 
■“ some as to whether man reached Britain before, during, 
or after the time known to geologists as the “ Glacial period,”It 
might be well on the present occasion to re-examine some of the 
evidence which has been brought forward to prove the presence 
of pre-Glacial man, especially from those areas in Britain 
which are now admitted to contain Glacial deposits, or to have 
been overspread by ice and snow in the (Glacial i>enod. 

The most important evidence yet obtained, is that which has 
been furnished by the ossiferous caverns in the glaciated areas; 
but the (Kcurrence in the same areas of the remains of extinct 
mammalia, which are now admitted to liave been contemporary 
with the Cave Man, buried under great thicknesses of Glacial 
deprwits, must also have an important bearing on the (jucsiion. 

All the evidence tends to show that the so called Tertiary 
and Quaternary periods merged gradually into each other, and 
were not separated by any great break in Britain. The higher 
mountains, before the close of the Tertiary period, must have 
been covered in part by ice and snow, and the so-called (ilacial 
period can only nave a chronological importance as indicating 
the increased intensity and climax of that cold condition 
gradually ushered in at the earlier lime. For the .same roi^on 
there is no marked and definite line separating the fauna o(,jthe 
Pliocene from that of the Pleistocene, for we find remams ot 
the animals of-the warmer period closely associated with those 
of the colder in the .same deposits and v^er conditions which 
show clearly that they lived in those areaSl the same lime. 


North li'aies and the North-west of England. 


It is generally admitted that during the latter part of the 
Pliocene period the mouniains of North Wales stoful at a con¬ 
siderably higher elevation than they do at present ; therefore it 
is but natural to suppose that during that time the streams which 
flowed from them gradually dee|X‘ned, widened, and also possibly 
carved out some of the pre-Glacial valley.s. The Carboniferous 
lime.stone along the flanks of the mountains, which had at an 
earlier time been much broken and crushed by earth-movements, 
now suffered from the additional effects of subaerial action, and 
wide fissures and caverns were gradually formed in it. In time 


i '* Evidenctts of the Antiquity of Man furnished by Ossiferous Cnvsms 
in GUciAUd Districts in Britain.” Abstract of Pretidentia) Address to the 
Geological S /pety, delivered .it the annual meeting, Pobruary 18, by Dr. 
H. Hickji, P.R.S. 
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some of these, as the streams found outlets at lower levels, would 
be left comparatively dry, and would then be suitable for habi¬ 
tation by man and l>east. 

In nearly all those caverns where remains of the extinct 
animals and the implements of contemporary man have been 
found, there is some amount of sediment underlying the remains. 
This must have been left there by the streams or floods which 
also deposited the materal which filled up the narrow descending 
fissures, thereby making a fairly level floor to the caverns before 
occupation. This material in every case, unless where there is 
evidence of its having been .subsequently disturbed, consists 
entirely of such local materials as would be brought down by 
the streams from the immediately adjoining higher ground. 
When the higher caverns were first occupied by hyienas it is 
proliable that there was comparatively little ice or snow on the 
mountains, and many of the animals which lived in the valleys 
and on the plains extending from them were southern types, 
(iradiially, however, as the cold increased, northern forms 
appeared on the scene, and a commingling of the two groups 
took place. 

The geographical fctiturcs in the west and north-west in later 
Pliocene times may be briefly suminari.‘ied as presenting high 
nioutuainous areas in Wales, Cumberland, the South of Scotland, 
and in parts of Ireland bordering the Irish Sea and St. George's 
Channel, with extensive plains traversed by great rivers in the 
areas now submerged, between the west coast of England and 
Wales, and Ireland. The conditions here were then in every 
way suitable Ut form feeding-grounds for herds of the great 
mammalia, and indeed such as could never have been repeated 
afterwards in these areas either in late Glacial or in post-Glacial 
limes, 

Animals from the south east could reach these north-western 
plains across Cheshire and the lowlands in the centre of 
Englanrl, and others from the south by the plains on the west 
coast of Wales. In this way northern and southern animals 
would in a sense freely commingle and be afterwards driven to 
more southern areas together as the cold increased, and the con¬ 
ditions became more and more unsuitable to them. At first, in 
the mountains bordering these jfiains, when only their higher 
parts were covered with ice and snow, glaciers would occur 
only in the higher valley.«i; but as the cold increa.sed they would 
become confluent with those from adjoining areas, and in time 
reach the plains and there coalesce to form, perh^, as has 
been suggested, one vast sheet reaching across from England to 
Ireland. Most of the animals, ere the last stage had been 
reached, would, of course, have disappeared from those parts 
towards more .suitable southern areas. 

That the foregoing i.s, in brief, the history of the incoming of 
the Glacial period in the north-west is evident from the deposits 
which have been found in and about the caverns, and in sections 
at various points on the hills, in the valleys, and around the 
coast of North Wales. 

Wherever the earlier materials have been preserved, especially 
at hi^h levels, they are seen to consist entirely of local 
matertals, i.e. such as would be derived from the immediate 
neighbourhood, or carried down by streams Or ice from the 
adjoining higher ground. 

Over this, and partly mixed up with it in the areas not reached 
by the northern ice, there is an admixture of materials from 
; other Welsh districts and in the valley^ opening out to the north, 
and along the coast there is the further admixture of erratics from 
northern areas. It is an interesting fact that the boundary-line 
in the Vale of Clwyd reached by the northern errattcfi is very 
little more inland than the area in which the caverns we have 
explored occur. 

Of the history of the subsequent changes I need say but little; 
but it seems to me that there is fairly good evidence to shpw that 
a considerable subsidence did take place towards the dose of the 
Glacial period, and that this was afterwards followed by a certain 
amount of upheaval in the same areas. 

The presence of such thick deposits of drift, below the leM of 
the sea, at the entrance to the Vale of Clwyd, with bones, of the 
early Pleistocene mammalia at the very base* U a fairly lute test 
of a sUge of subsidence, and it is also diflficuU to account fbr the 
finding of numerous foraminifera in clays at a he^t of about aoo 
feet* above present sea-level arpund the coast doltejUteniating 
movements of subsidence and upheaval took pl4e«« The 
sand with broken shells at high levels, formerly looked apon as 
sure evidence of subsidence to that depth mu#t nbt be roUed 
upon too confidently, as in no case has it beeh^c^^ 
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that the organisms lived in the positions where the slieils are 
now found. In some cases there arc also fairly clear indications 
that the deposits have been transported to fairly high levels by 
ice which had passed over and scraped up materials from the 
sea-bottom. 

It seems safer, at present, from the evidence which has been 
brought forward of late years by so many competent observers, 
to assume that towards the close of the (facial period the earth- 
movements produced changes only of a few hundred feet rather 
than the greater depression and upheaval suggested by the earlier 
geologists. 

Early Pleistocene Conditions on the East Side of England* 

On the east side of England, as on the west, there were at 
this time great plains, extending out from the valleys, and much 
of the area now covered by the North Sea must have been dry 
land where northern and southern animals commingled. That 
this was the case is shown by the finding of their remains in 
close association in the hytena-den at Kirkdale and in other 
caverns in Yorkshire. Prof, l^hillips many years ago came to 
the conclusion that the Kirkdale Cave was occupied in the 
“ pre-Glacial condition of the land which is now Yorkshire,” 
and he also maintained that the lowest Hcssle Gravels which 
rest upon the chalk, and which contain mammoth and other 
remains, and are covered by Houldcr-clay, arc pre-Glacial in 
age. 

Mr. G. W. Lamplugh’s careful researches seem to show 
clearly that the Sewerby Gravels, which have yielded so many 
Pleistocene remains, are at the base of the glacial scries in that 
area. He says of the fauna at the l>asc nf the drift at 
Sewerby It is essentially the fauna of the Kirkdale Cave.” ' 
In his conclusions, given in the same paper, when referring to 
the physical conditions prevailing in the area during the formation 
of the drift’deposits, he says ;—“At a jieriod not long anterior 
to that of the glaciation of the coast, Elam borough Head was in 
existence as a bold promontory jutting out into a sea whose 
level was sightly above that of to-day. Most of the mammals 
characteristic of the Glacial period were already living, and 
tenanted the interior in large numbers. The climate was moist 
and not very severe, the prevalent winds, as shown by the sand- 
dunes of Sewerby, being from the west or south-west. After the 
land had remained for a long time stationary, a slow elevatory 
movement set in, and the climate became much colder ; so that 
the Chalk*surface was disintegrated by frost and eroded by 
sudden floods, which spread thick bed.s of muddy detritus over 
much of the low or slightly sloping ground in the vicinity. 
Meanwhile the bed of ttie North was being rapidly filled 
with ice through the great extension of llie Scandinavian 
glaciers, till at length the Scotch and Scandinavian ice coalesced, 
and what remained of the North Sea was well-nigh ice-locked.” 

Although some southern forms whose remains have been dis¬ 
covered in the forest-bed on the Norfolk coast do not appear to 
have reach^ much further north than that area, this cToes not, 
in my opinion, make it in any way certain that even these were 
not, in p^t at leaat, contemporaneous with the so-called mixed 
early Pleistocene fauna of the more northern districts. It is also 
an important fact that many of the most characteristic animals 
whose remains have been discovered in the caverns in North 
Wales and Yorkshire are now always included in the fauna of the 
forest-bed. The position of the forest-bed of Norfolk under 
high cliffs of Boulder^lay is also very similar to that of the 
lower deposits near the entrance to the Vale of Clwjd, contain¬ 
ing Pleistocene remains and trunks of trees in like manner 
covered over by a great thickness of Glacial drilt. It may also 
be compared with the forest-bed in Holyhead Harbour, buried 
under “stiff blue clay,” in which two perfect heads of the 
mammoth were found when the excavations for the railway 
were mode in 1849. The tusks and molars were buried two 
feet deep, in a bed of peat three feet thloki with stumps and roots 
oflrees.^ 

It,mat ^ mention that the following mammals, whose 

remains have been found in caverns in North Wales, Derbyshire, 
and York^re are now generally given oA forming a part of the 
fauna ofUlM Norfolk forest-bed, and that several of them, such 
as the dUthM|r;|Msk sheep, and mommoith must be considered 
tynicady nocth^ mtimals. The list is taken from those pub- | 
Pm. wM Dawkins or Mr, E. T. Newton, and tnere 
are nhifiials v^hkn may be classed os characteristic of arctic, 
shd hot climates. Animals whose remains have been 

V, i QmH/mm* Geoi, vel. xlvH. (1891k 

* r. fhAicipjfls of Oaoloey/' Lyell, vol. i. (1867) p. 543. 
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found in caverns in association with human implements, and 
whicli are stated also to occur in the Norfolk forest-bed, vit. 
Elephas antiqnusy E. primigenius^ Hippopotamus ampkihiu.\\ 
Ef/ttus caballuSy Sus scrofa^ Bison^ Ch^Ums ntosihatus^ Cennts 
elaphusj Cervus capreo/us^ Megaceros^ Alachairodus^ Canis iupns^ 
C. vulpeSf Hyizna crocuta, Orsiis spe/ccus, Gulo iuscus^ Lutra 
vulgaris^ Arvicola amphibius. 

When the cold increased, the animals on the East coast, as on 
the West side, were driven further and further south, and those 
least able to liear the increased .severity of the climate were the 
first to migrate from the various areas. The southern forms may 
consequently be looked upon, for the areas in which they have 
lieen found, as the oldest fauna ; but it is reasonable to suppose 
that they were contemporary with the more northern forms, 
which at that time lived in other districts where the conditions 
were more suitable to them. When the northern forms reached 
the South of England, the conditions in and around the 
mountainous districts were such that few animals could 
remain there, as nmst of the valleys and plains had become 
buried under ice and snow, and they Wfjuld have to seek 
feeding-grounds outside these areas. It is to this period that 
we must assign the remains of the mammoth and rhinoceros which 
are so abundantly found on the old land-surfaces on the north of 
the Thames, usually hidden under great thicknesses of drift, as 
in Endsleigh Street, and in other ])laces in Middlesex. Here, 
and in some areas further south, they could have lived durir^ 
most of the Glacial period until at Ust driven away, when the 
valleys and plains became covered with vast sheets of water, due 
I in part prol>ahly to subsidence, but largely owing to the gradual 
i melting of the ice and snow further north. Whether the mammoth 
and rhinoceros continued to live much longer in some parts of 
the South and South-west of England there is very little evidence 
at present to show. The supposition, however, held by some 
that they relumed to the glaciated areas after the Glacial period 
had passed away does not seem to me in any way probable, for 
hitherto their remains have only been found either under or in 
the drift, and not above it, excepting when they have been 
washed out from the earlier deposits. 

Summary. 

The evidence which has been obtained from ossiferous caverns 
at high elevations in the glaciated areas shows conclusively that 
the remains of the extinct mammalia found in them must have been 
introduced before any of the Glacial deposits now^ in or upon 
them could have been laid down, therefore cither l>cfore or so 
early in the Glacial |>eriod that there could not have been at the 
time any considerable amount of snow on the neighbouring 
mountains, or glaciers even in the higher valleys. 

From caverns in jjlociated areas in North and South Wales, 
where palteolithic implements have been fitund in association 
with remains of the extinct mammalia, facts have iieen obtained 
which make it certain that the implements were those of man 
living at the same period as the extinct animals in those areas, 
and therefore of pre-Glacial age. It has also been shown 
that as the cold increased the higher valleys became filled with 
glaciers, and the caverns became uninhabitable. That after¬ 
wards, as the snow-line and glaciers descended lower and lower, 
some of the caverns were subject to inundations, which not only 
disturbed and rearranged the deixisits previously in them, but 
wholly or partially filled them up with local materials. That 
in the Vale of Clwyd, North Wales, the local glaciers gradually 
coale»i«d with those from the western and northern areas, 
and a mixed material was distributed over the district to a 
height of over 600 feet, burying the ossiferous caverns beneath 
it. During this time also water re-entered some of the 
caverns, redisturbing in part the earlier contents and depositing 
some of the mixed drift over that previously in the caverns. 

While .these caverns were occupied as dens by the hyienas, 
noithern and southern animals commingled in the valleys and on 
the great plains reaching out from them to the area now covered 
by ttie Irish Sea. 

From numerous examinations made of undisturlred Glacial 
deposiU in Wales, the North of England, and Scotland, it has 
also been proved very clearly that the extWt mammalia, whose 
remains are found in association with the implements of Palnro- 
lithic Man in caverns, must have lived there before those deposits 
had been laid down, as their remains always occur at the base or 
in the lower parts of the drift, and never above it. Further, 
there is not a particle of evidence to show that the extinct 
mammalia ever revisited those areas after the close of the Glacial 
period. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CamHRIIK'.k.— Mr. W. D. Niven, F.R.S., hasbeen apiwinted 
an Elector to the Plumian Professorship of Astronomy, and Sir 
W. H. Broad hent an Elector to the Downing Professorship of 
Medicine. 

Mr. J. Graham Kerr, of Christ’s College, well known for his 
adventurous journeys as a naturalist in South America, has been 
elected a EcUow of Christ’s College 

Prof, G. B. Howes, E.K.S., is to receive the honorary 
degree of LL.D. from the University of St. Andrews. 

When a shorthand writer, only familiar with the phonographic 
si^s of the vocabulary of every-day life, endeavours to take notes 
of a science lecture, he soon finds his deficiencies. To exercise 
pupils in the art of making shorthand notes during lectures, Mr. 
Percy E. Kingsford, of Dover College, has inaugurated a course 
of special science lectures (with experiments and other illustra¬ 
tions) as nearly as possible of the character of those which his 
students will receive when they pass to the science or technical 
college, or medical school. The practice thus afforded the 
students will be very valuable. Science lecturers who have 
suffered at the hands of newspaper reporters, and have had ideas 
fathered upon them which they woulil be the first to repudiate, 
will join with us in wishing that all phonographers would undergo 
a similar course of training in re|.K)rting scientific lectures. It is 
very difficult to obtain an accurate verbatim report of the speeches 
made at any meeting where scientific subjects are discussed. 

An open competitive examination for the entry of engineer 
students in Her Majesty’s Navy, and for the entry of .students 
in Naval Construction, will shortly be held. The opportun¬ 
ities offered by this branch of the naval service are not so widely 
known as they ought to be. Candidates for the studentships 
must not be less than fourteen, nor more than seventeen years of 
age. A competitive examination is held every year in April, 
the subjects being arithmetic, writing from dictation, composi- 
tion, grammar, French (or German or Italian), Latin, elemen¬ 
tary physics and chemistry, geography (including physical 
geography), algebra (including quadratic equations), Euclid’s Ele¬ 
ments (Books l.-IV., VI., and definitions of V.), and freehand 
drawing. Successful candidates go to the admirable Engineer¬ 
ing College—the Royal Naval Engineering College—at Keyham, 
Devonport, and there receive, under Prof. A. M. Worthington, 
F.R.S., a thorough course of in.struction in the various branches 
of engineering science, while at the .same time they receive 
practical training in the Dockyard. The best of means is thus 
afforded the students of acquiring the groundwork of the the¬ 
oretical and practical knowledge required of a modern naval 
engineer. During the five years which the .students have to 
serve at Keyham, the parents or guardians are required to pay 
the sum of 40/. per annum ; but for this the students receive an 
excellent education, as well r.s board and lodging and medical 
attendance. At present, a large number of the students come 
from naval mrts, such as Portsmouth and Devonport ; but if 
the studentships were more widely known, douotless many 
places which are now but rarely represented would send in 
candidates for them. 

The jubilee of Oueen’s College, London, will be cele¬ 
brated during the first week in May. The College was 
founded in 1848, and incorporated by Royal Charter in 1853. 
It was the pioneer of the movement for the development of 
educational facilities for women, and in the list ol past and 
present professors and lecturers the names of a number of 
distinguished men of science occur. Among the names of 
Fellows (if the Royal Society who have served the College, 
but have now pa.ssed away, we notice D. T. An sled, Edward 
Forbes, W. B. Carpenter, and \V. A. Miller ; while among 
the present Fellows whose names figure in the list are 
Prof. PL G. Seeley and Prof. J. M. Thomson, The 
College curriculum is divided into three parts for students of 
different ages, and in each of the departments the develop¬ 
ment of mental powers without undue strain is the object of tne 
instruction, preparation for public examinations being given but 
secondary consideration. A college which in these days does not 
shape its curriculum according to the syllabuses of examiaing 
bodies deserves encouragement; and Queen’s College should 
therefore, not lack responses to the appeal which the Coundl 
has issued for means to enlarge and generally improve the 
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premises, so as to meet the increased requirements of modern 
education. Among the additions will be a large lecture-room 
for science lectures-. The estimated cost of toe whole work 
will exceed 7000/., of which sum more than 3000/. have still 
to be raised. I'he College has no endowment for such pur- 
(ooses, and it appeals for help to all who recognise the im¬ 
portant share it has taken in the development of women’s 
education. The object is r worthy one, ana it is to be hoped 
that the greater portion of the sum required will be raised 
before the jubilee celebration in May. The Lady Resident 
would be glad to receive the names and addresses of old students, 
in order to send invitations for the forthcoming event. 

A COPY of the general report on public instruction in the 
North-western Provinces of Oudh, for the year 1896-971 has 
been received. The institution of a Faculty of Science in the 
University of Allahabad is referred to, and mention is made of 
various other efforts to encourage the .study of science. What 
appears to be more needed than anything else is a more liberal 
supply of apparatus for experimental purposes. It is discredit¬ 
able that Prof. Murray, who has charge of the physical science 
classes in one of the Government colleges, should have to report : 
“ We have about nine metre scales in the laboratory ; no two are 
exactly alike, and which (if any) is correct it is impossible to say. 
Similarly the variations in our various measures of resistance one 
with another are in some ca.ses as much as 30 per cent, of the 
whole.” But notwithstanding this unsatisfactory state of things, 
the report shows that means are being taken to strengthen the 
colleges on the science sides, both by providing additional 
apparatu.s and by increasing the accommorlation. The subjoined 
extract from the report .shows that the development is taking 
place on the right lines ;—“Steps havelieen and are being taken 
to make school education less bookish, and more practical. An 
FmgHsh w'riter, after thirty years of teaching, has recently urged 
that geography should be taught mainly by means of map draw¬ 
ing ; that text-books should be used chiefly as books of reference ; 
that lessons in arithmetic and geometry should include practical 
work in measurement; that in teaching modern lan^iages the 
written or spoken language should be made the basis, and in¬ 
struction in grammar founded upon it; that mastery of English 
does not come by grammar and analysis, but by observation and 
practice; and that true science consists in a scientific habit of 
mind, and not in a knowledge of scientific facts. These views 
appear to me to be fully applicable to India, and as a matter of 
fact similar aims have been kept in mind latterly in these provinces, 
particularly as regards geography, arithmetic, geometry and 
science. The idea of u.sing text books in most subjects as books 
of reference is, however, so contrary to the notions of master.*; 
and boys that it will be long before the new revelation is generally 
received.” 


SCIENTIFIC SERIALS. 

AmerUan Journal of Science, February.—The 37-day auroral 
period and the moon, by H. H. Clayton. Auroras were ob¬ 
served in 1895 on January 19, Februan 15, March 14, and 
April 10, with no intermediate cases. The probability of an 
accidental distribution in this manner is only I in 19,683. This 
period is probably due to the varying position of the moon north 
and south of the equator. When the moon’s period is counted 
from its greatest northern position, there is a maximum on the 
14th day, which coincides with the moon's greatest southern 
declination. There are minima on the 6th anU 30 th days, and a 
secondary maximum on the first day. The moon is an elec¬ 
trified body, charged negatively like the earth, and the potential 
gradient at the earth’s surface depends upon the moon’s position 
in the heavens.—Some products found in the hearth of an old 
furnace upon the dismantling of the Trethellan tinworks, Tniro, 
Cornwall, by W. P. Headden. The ores smelted in this fullttce 
for about 100 years were the usual Cornish tin-ores carryiug ionie 
arsenopyrite, which is cobaltiferous, and accounts for the cmh 
in the samples. The chief products described are stahtious sul¬ 
phide, SnS, with some iroh, a new iron arsenide, FeA4, an 
arsenide of tin, Sn^As, and stannic oxide, or an artificial “ vfood 
tin.” The latter was an irregular mats weighingidsout one and 
a half pounds. There was a central portion Of inetaljk tin 
running lengthwise through the mass. It was prob^ly formed 
by slow oxidation of a block of tin, but whetlw that due 
to simple air and moisture or to other hot gases cannot Mo ^ 
determined.—Kant as a natural philosopher, by G, F* ^ker. 
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Kant's fame as a metaphysician has completely overshadowed 
his reputation as a physicist; but all his earlier papers were on 
physical subjects, such as the theory of winds, the earth’s rotation 
period, the rings of Saturn, and, best-known, the nebular hypo¬ 
thesis of the universe. His great object in life was 10 dis¬ 
courage visionary speculation and to reduce all subjects to the ' 
confines of reason. Where Newton had in some cases to pos- ' 
tuUte the direct intervention of the Creator, Kant Imsed his | 
explanation upon known physical laws. If he had known the | 
laws of thermodynamics, his nebular hyix>thesis, which only fell j 
short in that respect, would have completely anticipated La¬ 
place.—The islands and coral reefs of the Fiji group, by A. , 
Agassiz. This is an extract from a letter dated Suva, Fiji 
Islands, December 15, 1897, describing a cruise in the Austra¬ 
lasian twin-screw steamer Yaralla, The writer says: The 
great variety of causes which have been active in shaping the 
present physiognomy of the reefs and atolls of Fiji shows the 
impossibility of assigning any one factor, like subsidence for 
instance, as is done by Dana and Darwin, as the single cause for 
the formation of the many different kinds of atolls and barrier 
reefs to be found in the Fiji group. The formation of the great 
barrier reef of the southern shores of Viti Levu is due to causes 
very similar to those which have given to the northern coast of 
Cuba between Nuevitas and Mataneas its present physiognomy. 

Symons's Monthfy Meteorological Magazine^ February.— 
Meteorological observations at Camden Square, London, N. W. 
There arc few records day and night for forty years without a 
break, and no station with suitalde exposure in London which 
has been at work so long. We are glad to sec that Mr. 
Symons intends to give a series of tables showing the results 
of his ob.ser vat ions for each month, and the present number, 
l>eing the first of a new volume, contains those for January 
1858-97.--Warmth, dryness, and high barometer in January 
1898. A number of notes are quoted upon the above subjects ; 
the table above referred to shows that, for London, the features 
of 1898 are : barometer almost unprecedently high ; mean dry 
bulb temperature, 0*05“ above 1884, and therefore the highest 
on record ; minimum in air and on grass, 0*6'' arid 0’5’, rc- 
s))ectively, above the highest previous records, which were in 
1875 and 1884 ; rain, only about a third of the average, but 
more than twice that of 1880.—In the Conway Valley geraniums 
were found in blossom out of doors. 


SOCIETIES AND ACADEMIES. 

London, 

Royal Society, February 3.—** Comparison of Oxygen with 
the extra Lines in the Spectra of the Helium Stars, 0 Crucis, 
&c. : also Summary of the Sp^tra of Southern Stars to the 
34 Magnitude and their Distribution.” hy Frank McClean, 
F.R.S. 

In a previous paper read before the Society on April 8, 1897, it 
was suggested that the special lines present in spectra of the first 
division of helium stars (Type L, Division la) might possibly 
be due to oxygen. 

The indications in the spectra of the northern stars that these 
extra lines are due to oxygen are slight, as the lines at best are 
indistinct. Among the southern stars, however, there are 
several in the spectra of which these lines are better defined, 
and there is one, viz. $ Crucis, in which they are very fairly 
defined. 

Upon the plate which accompanies the paper a series of photo¬ 
graphs of stellar spectra are reproduced. The lines are drawn 
out by themselves below the spectrum of 0 Cruets. They are 
then compared directly by juxtaposition with a drawing of the 
spectrum of oxygen. The close similarity of the whole grouping 
of the two spTCtra as they appear on the plate admits of little 
doubt that the extra lines actually constitute the spectrum of 
oxyimn. 

Thu spectrum of y Argus is given on the plate in order to 
identify it as a helium star. It contains two crucial lines of 
helium. The Wolf-Rayet stars, of which it is the principal 
example, are thus classified as helium stars. 

A summary of the spectra of ii6 stars to the 3^ magnitude in 
the Sbutherh Hemisphere is given. They were photographed 
betureen May and October last with an object-glass prism, 
mounted in firtmt of the Cape aatrographic telescope. The 
photographic spectra are classined on the same system as in the 
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previous paper. The table of distribution for the whole sphere 
by areas and classeH is given. 

There are in all 89 helium stars (Division 1 .), distributed 71 
in the galactic rones and 18 in the galactic polar areas, the 
areas being equal. 

The 81 stars in Division II., the Sirian stars, and Division III., 
the Procyon stars (which along with Division I. constitute 
Secchi's Type I.) are rather irregularly distributed throughout 
the sphere. To the extent of the observations there is no con¬ 
densation of stars of Divisions II. and III. in the galactic 
rones as there is in the case of stars of Division I. 

The 106stars in Divisions IV. and V. (II, and III. of Secchi's 
types) are fairly evenly distributed throughout the sphere. 

The general distribution of the types of spectra throughimt the 
sphere to the extent of the observations Irears out generally the 
conclusion that stars with spectra of the more advanced tyi>es, in 
order of development, are evenly distributed in space. Also that 
j stars with spectra more recent in order of development are 
mostly congregated in the galactic zones. The helium stars of 
Division I, are predominant in the Southern Hemisphere, 

1 being congregaicn in the lower or southerly halves of the 
galactic zones. They include 48 stars out of a total of 94 
stars in those areas. They are also more closely congregated 
in the vicinity of the galaxy than is the case in the northerly 
halves of the galactic zones. In the contiguous constellations 
of Musca, Crux, Centaurus, Lupus, and Scorpio there are 27 
helium stars out of a total of 36 stars included in the tables, 

February 17.—“ Upon the Structure and Development of 
the Enamel of Elasmobranch Fishes.” By Charles S. Tomes, 

1 M.A., F.R.S. 

The nature of the hard polished outer layer of the teeth of 
this group of fishes has been from lime to time a subject of dis¬ 
cussion, some authors holding that it is enamel, whilst others 
deny its claim to be so styled. 

The general conclusion arrived at by the author is that, just 
as the whole teeth of the Elasmobranchs present the simplest 
known form of looih development, so do they also present the 
first introtiuction of enamel as a separate tissue. 

In its first introduction it was a joint product, made under 
circumstances which almost precluded any slow and gradual 
formation of an outer layer upon the teeth ; but in the further 
specialisation of teeth in reptiles and mammals the tooth germs 
sink more deeply into the submucous tissue, anil are protected 
lor a much longer time. 

The enamel organs Ijecome more specialised, and finally take 
iq-wn themselves the entire work of enamel building, manu¬ 
facturing both the organic matrix and furnishing it with lime 
sails, as unquestionably happens in maihmals. 

And if these conclusions be correct, it would be quite 
justifiable to call it enamel, even though the dentine papilla has 
had a share in its production. 

Geological Society, February 2.—Dr. Henry Hicks, 
F.R.S., President, in the chair.—The President announced that 
Dr. Charles Barrois, Secretary of the Organising Committee of 
the Vlllth International Geological Congress, which will be 
held in Paris in 1900, would shortly come to London to invite 
the Geological Society to the Congress, and to consult the 
Fellows wuh regard to the j)r(>posed excursions and tlie subjects 
of discussion.—Contributions to the Glacial Geology of Spits- 
hergen," by E. J. Garwood and Dr. J. W. Gregory. The 
extent of glaciation of Spitsbergen has been exaggerated, for 
there Is no immense ice-plateau, but normal glaciers with some 
inland sheets and Piedmont glaciers. These differ from Alpine 
glaciers, as they are not always formed from snow-fields at the 
head, and though some of the glaciers (as the Baldhead Glacier) 
have tapering snouts in front, most have vertical cliffs. Cham¬ 
berlin's explanation that the latter are due to the low angle of 
the sun b insufficient, and they seem to be caused by the ad¬ 
vance of the ice by a rapid forward movement of its upper 
layers. The ice of these upper layers falls off and forms talus 
in front, over which the glacier advances, carrying detritus up¬ 
hill with it, and producing a series of thrusts. The Booming 
Glacier illustrates cases of erratics carried in different directions 
by .the same mass of ice. The deposits of the Spitsl>ergen 
glaciers are of four types: (i) moraines of Swiss type; (2) 
those formed mainly of intra^lacial material; (3) those formed 
of re-deposited beach-material; (4) deposits of glacial rivers, 
and re-assorted drifts. The materials of the second are sub- 
angulat and rounded ; scratched and polished pebbles and 
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boulders are abundant, and the fine-grained nwtrix, which is 
frequently argillaceous, is often well-laminated and false-bedded. 
Some of these drifts arc stratified, others unstratified, and con¬ 
torted drifts occur. This type of moraine is remarkably like 
some British boulder clay. The third class is sometimes formed 
by land-ice, at other times beneath the sea ; the latter shows 
stratification. The superglacial and intrnglacial streams, so far 
as seen, were usually clear of drift. Under the fourth head an 
esker in a tributary of the Sassendal is described. The direct 
geological action of the marine icc is of four kinds: transport 
of material, contortion of shore-deposits, formation of small 
ridges of boulder-terraces above sea level, and striation, round¬ 
ing, and furrowing of rocks along the sea-shore. Traces of 
former glaciation are described in the case of the I led a Hook 
beds, and of certain beds of late Mesozoic or early Cainozoic 
age in Bunting Bluff. Under the head of general conclusions 
the authors stale that they have discovered no certain test to 
distinguish between the action of land-ice and marine ice; that 
there is no evidence to prove that land-ice can advance far across 
the sea; and that there is evidence, which they regard as con¬ 
clusive, of the uplift of materials by land.ice. They note that 
the mechanical processes connected with the advance of the 
glaciers are of tnree kinds. All the material seen transported 
by the glaciers was superglacial or intraglacial, and not sub¬ 
glacial Some striation of intraglacial material is caused by 
differentia! moveriient of different layers of ice. The advance 
and retreat of the Spitsbergen glaciers is very irregular, and 
apparently due to local changes. The observations of the authors 
support the view's of those who ascril>e a limited erosive power 
to glaciers. Lastly, the theory that glacial jxrriods occurred as 
a consequence of epcirogenic uplifts receives no support from 
Spitsbergen.—An interesting discussion followed, in which Sir 
Martin Conway, Brof. Bonney, the Rev. Edwin Hill, and Mr. 
Marr look part. Mr. P. K. Kendall said that the paper would 
mark a distinct epoch in British glacial geology. Hitherto, 
one body of geologists had attributed the drift deposits of 
Britain to the agency of land-ice, W'hile another had invoked 
the agency of the sea. The latter had argued that glaciers 
cannot move uphill, that they cannot transport materials from 
lower to higher levels, that glaciers cannot gather up materials 
over which they are moving, and that, even if they could pick 
up shells they would grind them to powder—“On a (Quartz- 
rock in the Carboniferous Limestone of Derbyshire,” by H. H. 
Arnold-Bern rose. The paper descrilKis the occurrence in the 
field and the microscopic structure of a rock conMSting essen¬ 
tially of quartz, which is found in the mountain limestone in 
several localities. It occurs in irregularly-shaped bosse.s and 
veins, and shows no signs of stratification. The author con¬ 
siders that the quartz rock is not a gritty limestone, altered by 
the growth of crystalline quartz around the detrital grains, but 
that It is a limestone replaced by quartz. 

Mathematical Society, February 10 —Prof, Elliott, 
F.R.S., Pre^dent, in the chair.—Lieut.-Colonel Allan Cun- 
ningham, K.E^, read a paper entitled On Aurifeuillians.” Those 
are defined as xht atf^ebraic pnme factors of two functions, viz. : 
of + V '”) when 2 mXY = Q, and of (X" -h Y**) when 
nW — □, where ft is odd^ and i= - i. Their salient 
property (discovered by Mr. Aurifeuille, of Toulouse) is that 
they arc algebraically resolviblc into two factors (say L, M). 
Also L, Mare expressible in the same 2**" forms as their product- 
function. The quotient of one Autifeuillian by another of the 
same order has the same properties. The properties of the two 
AurifeuilUans of orders 2 and 3, viz. : 

{x* -f 2^y*} and (x^ 3 ^) -r- {x^ + V)» 

were staled at some Icn^h. The application to Fermat’s 
numbers (2^*'+^’' -I- i) and (3^*'(-> + i) was given, and a table of 
the factorisation thereof into firime factors was given, extending 
(with gaps) to (2“° + I), 3^®® 4 i). In opening the discussion 
on the paper, Mr. Bickmorc pointed out. that Aurifcuille’s 
formulae, which were enunciated without complete proof by 
Lucas, might be completely proved by the theory of complex 
integers. Thus the formuke express the algebraical prime-factor 

of - (- 1} ^ of ?/ as the difference of two squares, when n 
is an uneven integer, and is a perfect stjuare. But the alge¬ 
braical prime-factor is the norm of the binomial integer 
rt - (- i)~Vi 


which, when 


a ss .r^ and b ^ 


is equal to 

{•*-(- n {jr + (- 
Gauss's results give 


(- 1) « sfn~ f{p), 

a rational integral function of p ; hence, finally, 



Nnfj* * (- 1) “ = N»|j -- xefxp)] X N.{;r + ypApYi. 

The formuloe also express as the difference of two squares the 
algebraical prime-lactor of a®'* + when « is an uneven 

integer, and is a perfect siiuarc ; in this case the final result 

2 M 

is 

N«{.r< 4- - Nm { .V® - Zftyp/io) + 2( - i) ® w/*p®} 

X N„ {x^ 4- 2 nyp/{p) 4- 2( - l) ® 

Rummer's tests shf>w that if « be > 3, the absolute term in each 
of the complex integers is correctly fixed ; hence, q' being a 
factor of every term except the ali^lute term, if either Auri- 
feuiliian fiiclor be a prime, it has any prime factor of ^ as a 
residue of order >/, when n >3. The process also expresses 
complex integers with more terms than two, which are 
expressible in the form 

jT'-J - I) ny\ 


(.vand^' being themselves complex integers of order «) as the 
product of two complex w*' integers.—The President (Lieut,- 
Colonel Cunningham, pro tern, in the chair) comniunicated a 
paper iiy Mr. j. E. Camphell on the transformations which 
leave the lengths of arcs on any surface unaltered. The object 
of the pa|x:r was to obtain the infinitesimal transformations 
which have the properly of leaving unaltered the lengths of arcs 
on any given surface in space of « 4- i dimensions—that is, the 
transformations which leave dx^ 4 - ... 4 - 4 * dz^ invariant 

where = h . . . .»•„). It is remarkable that this problem 
can be solved completely when w > 2, though not when « * 2. 
At the conclusion of the paper it is proved that if H is the 
Hessian of /(a. . . , ji'„), then 



is an invariant for such substitutions ; this is a generalisation of 
the well-known theorem that the measure of curvature (on a 
surface in ordinary .sjyace) is unaltered by transformations which 
leave the lengths of arcs invariant.—Mr. Hargreaves made a 
*hort impromptu communication. 

Zoological Society, February 15.—Dr. Albert Oiinther, 
F.K.S., Vice-President, in the chair.—A letter was read from 
Mr. Dudley Le Souef, of Melbourne, containing a summary oi 
some observations on the transfer by the mother of an embryo 
kangaroo {Macropus giganteus) by her mouth into her pouch. 
—A report was read, drawn up by Mr, A, Thomson, the 
Society’s head-keeper, on the insects exhibited in the insect- 
house during the year 1897, and a series of the specimens was 
exhibited.—The Secretary exhibited a series of specimens of 
butterflies, which had formed part of a collection lately on view 
at the Dunlhorne Gallery, in illustration of the mode of mount¬ 
ing employed in “Denton’s Patent Butterfly Tablets.Mr. 
W. P« Pycraft read the first of a series of contributions to the 
osteology of birds. The present part (of which the followitig is 
an aljslract) related to the Sieganopodes. The fact that in the 
tropic-birds, cormorants, gannets, and frigate-birds, all the toes 
are united by a common web, has led to the beU^ that these 
forms are closely related; they form the sub-order Si^gpnopodes 
or TolipalfHOta of authors. A comparison of the osteoiogy of 
the group confirms this opinion. — Dr. W. G. Ride wood read a 
paper on the skeletbn of regenerated limbs of the midwife-toad 
{Aiytes obstetricasts). He demonstrated the possibjUty of the 
development, in the re^nerated hind limb of th^ l«rya, of 
tarsal, metatarsal, and p^langeal cartilages identical in every 
respect with those of the normal limb.—Mr, A. Boutog^rj 
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F. RS.| described a new species of sea-snake from Borneo, 
which he proposed to name Hydrophis floweri, after Mr. Stanley 
Flower, its discoverer. Mr. Boulenger also gave an account of 
the reptiles and Uatrachians lately collected by Mr. W. F. II. 
Rosenoerg in Western Ecuador. Seventy-seven species were 
enumerate, of which twenty-three, v\t. eleven reptiles and 
twelve batrachians, were described as new. 

Cambridge. 

Philosophical Society, January 34.—Mr. F. Darwin, 
President, in the chair.— A new method in combinatory 
analysis with applications to I^tin squares and associateil 
questions, Major P. A. Macmahon, R.A., F. R.S. The author 
applies the theory of symmetric functions to obtain solutions, 
hitherto unachieved, of problems in combinatory analysis as¬ 
sociated with the question of Latin Bijuares. - On Abelian func¬ 
tions in connection with two-dimensional fluid motion, H, F. 
Baker.—On the production of a cloud by the action of ultra¬ 
violet light on moist air, C. T. R. Wilson. If the light from 
an arc lamp be brought to a focus, by means of a quartz lens, 
within a vessel containing moist dust-free air, a bluish fog be¬ 
comes visible in the course of a few minutes along the path of 
the light. The cloud particles remain in sus|>ension for hours 
after the light has beet| cut oflf. The phenomenon is shown 
even in unsaiurated air, but the faint olue haze which then 
develops takes much longer to form. When the radiation is 
not sufficiently intense to show these effects, a dense fog can 
still be obtained by bringing about slight supersaturation by 
expansion. These clouds, unlike those obtained by Tyndall 
{/^/itV. Trans, t 160, p, 333, 1870) and by Aitken {Kdin, Trans. ^ 
39, I. p. 15, 1897) by the action of light on various vapours, 
arc due to the ultra-violet rays alu|ne ; for if a thin sheet of 
^lass or mica (substances which are o{>aque to these rays) be 
interposed, not a trace of fog or rain is formed even when a 
high degree of liipersaturation is brought about by ex^mnsion. It 
is possible that tne small particles to which the blue of the sky 
is due are the result of this action of the ultra-violet rays, of 
which sunlight, when it first enters our atmosphere, doubtless 
contains a plentiful supply.—On the use of logarithmic co¬ 
ordinates in physics, J. H. Vincent. The paper divides all 
curves into “ translatantsand “ non-lranslatants.” As ex¬ 
amples of the former, Mr. Boys’ chart of wave and ripple 
velocities is referred to, and an impedance chart is constructed. 
Non-translatants arc not in general suited to this method of 
plotting. By suitable devices the logarithmic homologue of the 
equation for the pro|>agation of waves on a frozen sea is drawn, 
although this is a non-translatant. The paper concludes with 
suggested uses of tri-dimensional logarithmic coordinates and 
semi-logarithmic coordinates.—On the diffuse reflection of 
Ronigen rays, Prof. J. J. Thomson. The paper contains the 
theory of the electromagnetic effects produced by sudtleuly 
setting an electrified body in motion. It is shown that a thin 
pulse of intense electromagnetic dUturlMincc is generated which 
travels outwards with the velocity of light. The magnitude of 
the niagnetic force at a point I* due to the pulse is when the 
velocity w of the particle is small compared with the velocity 
of lijght equal to we sin fl/2ar, where 2a is the diameter of the 
particle O, e the change on the particle, r the distance PO, 
and B the angle between OP and the direction of motion of the 
particle. Using the theory of the Rontgen rays given by the 
author in the flhiL Mag.^ February 1898, the result just quoted 
is applied to find the intensity of the radiation scattered when 
Rdnlgen rays are incident on a collection of positively and 
negatively electrified bodies. The intensity of the scattered 
rays in a direction making an angle B with the incident ray 
varies as (l + cos® 6},. So that the intensity of the scattered 
light when $ « o would be twice that when 6 = ir/2. Photo¬ 
graphs taken by the scattered rays in these two positions 
showed that there was little, if any, difference of intensity in 
these directions. This re.sult indicates that the scattered 
Kbntgen radiation is probably more nearly allied to fluorescence 
than to the scattering of light by smalt particles. Experiments 
were made on the ao^rption of the lignt diffusely “ returned” 
(to use Sir George Stokes* phrase) from lead and platinum by 
thin sheets of platinum and red lead ; these showed that there 
was no strong selective absorption by thin platinum of rays 
scattered from pUuinum, or by lead of rays scattered from lead. 
A mathematictu invest^ation is given to show that in the case 
damped radiations selective absorption would not be 
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Paris. 

Academy of Sciences, February 14. — M, Wolf in the 
chair.—'On certain singular examples of siicce.ssivc approxima¬ 
tions, hy M. i^mile Picard. -On the masses of the planets, by 
M. E. Roger.—Remarks on a note by M. Anceaux. Of the three 
laws given in this note, ihe first only is rigorously exact, the 
second is an approximation, and the third u consequence of the 
two others. — AV.ww/ of the solar observatitms made at the Royal 
ObservatoTV of the Roman College during the second half of 
1897, by M. P. Tacchini. Observations are given for the dis¬ 
tribution of sunspots, protuberances, and facuhx —On the ex¬ 
tension of the decimal sy.stem to the division of the day and the 
circle; advantages and practical methods, hy IM. J, de Key 
Pailhade.—On the singular Abelian functions, by M. (V. 
Humbert.—On some general algorithms, and on iteration, by 
M. Lcmcray.—On the surface? which admit an infinite, discon¬ 
tinuous group of birational transformations, by M. P I’ainl^v^;. 

- Deformation of metals, hy M. Mesnager.—Direct nieiisurc- 
ment of the period of the Hertzian oscillations, by M. L. 
Dccombe. Photographs of the explosive spark from a revolving 
mirror showed that it is possible to fix on a gelatino-bromide 
plate oscillations of which the period is less than a fivc-millionih 
of a second. The necessary condilion.s were a very high veUxiity 
of rotation of the mirror, the employment of a collimating lens, 
in the focal plane of which the spark is placed, of very small 
focal length. The results obtained confirmed the theory of 
Poincar^ and Bjerknes, according to which the radiation.s emitted 
are of one wave length only,—Emission of secondary rays in air 
under the influence of the X-rays, by M. G. Sagnac. U is 
shown experimentally that air through which the X-rays are 
passing gives off secondary radiations capable of affecting an 
electroscope* This phenomenon is comparable to the emission 
of light by a liquid containing a small quantity of a fluorescent 
substance in solution during the nass^ebf a luminous huncUe. -- 
On a new contact-breaker for inauction coils, by M. V. Crthnicii. 
The ordinary form of contact breaker used in induciion coils is 
attended with the inconvenience that the ojmositely induced 
electromotive forces are not symmetrical. This difficulty is 
overcome by the apparatus described, but at the exjxmse of a 
larger amount of energy, since to obtain a s}.>ark of a given 
length the electromotive force of the primary circuit must lie 
double that required by the ordinary form.—On a crystallised 
hydride of dicamphene, by MM. A. tard and G. Meker I'lie 
dry hydrochloride of lerebcnlhene is fused and sodium added ; a 
hydrocarbon CjoHw can be obtained from the product of ilie 
reaction. It is noteworthy as being one of the few ter^iencs ob¬ 
tainable in the crystallised slate.—Action of cyanamide upr>o 
bromanil in presence of potash, by M. H. Imbert. The sub¬ 
stance obtained appears to be the (Xilassium salt of clicyanimino- 
dibromo-dioxyquinone.—Researches on organic phosphorus, by 
M. J. Jolly, The experiments given lend to show that pluis- 
pViorus does not exist in the organic molecule in an unoxidised 
stale.—The prothiciion of carbon monoxide in the bltmd after in¬ 
halations of chloroform, by M. L. de Saint-AIartin. In at¬ 
tempting to confirm the statement of MM. Degrez and Nidonx 
that prolonged inhalation of chloroform produces carbon monoxiile 
in the blocB, the author finds that normal blood, treated in a 
vacuum at 40^, with an organic acid, also gives off .small quan¬ 
tities of Carlin monoxide —On the oxydase of Hotrytis cinerat^ 
by M. J. Lobordc. A study of the eff ect of this oxydase u|X)n the 
fermentation of grapes, with especial reference to the decolorisation 
of the wine.—Tuterculosis and pseudo-tuberculosis, by MM. 
Bataillon and Terre. The authors have previously described :t 
form of the tubercle Imcillus capable of existing in cold-blooded 
animals, sUch as the frog. A third form of this bacillus, origin¬ 
ally human, has now been obtained after a passage of three tUys 
in the fr^g. On solid media this form growa rapidly at tem- 
peraturea between la"" and 48'*, and is distinguished from the 
form previously described by three points; appearance of 
cultures, power of easily develoning at high temperatures, aivl 
rendering beef-broth turbid. The colonies on the p»>luio are 
brownish, and the Ix^cilli are not stained by the methods of Ciram 
or Ehrlich. Experiments on animals led to the conclusion that 
many cases of pseudo-tufierculosU are in reality true tidierculasis, 
having as a cause one of the numerous forms of Koch’s Kadllua. 
—The parasites of cancer and sarcoma, by M, F. J. Bose. As 
a result of the examination of numerous tumours it was iottod 
that the abnormal formations foreign to the tissues could be 
grouped under five morphological types: microbial forms^ 
granulations, cellular forms of very variable origin, encysted 
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forms and sarcodic forms. Al! these forms exist in epithelioma, 
carcinoma and sarcoma, but the last-named contains especially 
the microbial forms and the (granulations.—Remarks on the 
Bloch-appendices in the siluroids of genus Aspredo^ by M. L^on 
Vaillani.—On the place of the sponges in classificatitm, by M. 
Vves Delage.—Influence of the X-rays on germination, by MM* 
Maldiney and Thouvenin. from experiments upon Convohmlut 
arvemis^ Ltpidium sativum^ and Panic tan mihacettni, it would 
appear that the X-rays hasten germination.—The melanosis of 
the mandarin orange, by M. Trabut.—Detection and rapid 
estimation of manganese in plants and vegetable earths by a 
colorimetric method, by M, 1 \ Pichard. The method is based 
upon the ignition of the nsh with an alkaline carbonate, and 
subsequent formation of permanganate by the use of lead 
peroxide and nitric acid.—On the conglomerate of the Ambne 
in the Swiss F'erret valley, by MM. D. Du pare and K. Pearce. 
—On the formation of anhydrite by the calcination of gypsum 
at high temperatures, by M. A. Lacroix,—On the origin of the 
overlapping layers in the region of Ubaye, by MM. W. Kilian 
and E. Haug.—On some phenomena of fluvial erosion and 
corrosion, by M. Jean Brunhes. 


DIARY OF SOCIETIES. 

THURSDAW Fkoruarv 34. 

Rqval Society, nt 4.30.—Meeting for Discussion.—Subject; The Scien¬ 
tific Advantages of nn Antarctic Expedition. The Discussion will be 
opened by Dr. John Murray, F.R.S. 

Institution op Klkctricai. Engineers, at 8.—On the Manufacture of 
I.*amps and other Apparatus for soo volts Circuits : O. Dinswanger, 
Byng. 

FRIDAY^ Fehruaky 35. 

Royal Institution, at 9. —The Theory of Colour Vision applied to 
Modern Colour Photography : Captain W. de W. Abney, C.B., F.R.S. 

Institution or Civil ENcnNBERS, at 8. —The Problem of Train Resist¬ 
ance: C. K. Wolff. 

SA 7'l/RDA Yeuhvahy 26. i 

Royal Institution, at 3.—The Structure of Instrumental Music: W. H. 
Hadow. 

Physical Society (Eton College), at 4.—The Rev. T. C. Porter will 
describe (1) a New Theory of Geysers; (a) a New Method of Viewing 
Newton’s Rings ; (3) Experiments bearing on the Sensation of f.ight ; 
f4) a Method of Viewing Lantern Hroiection.s in Stere(j»copic Relief; 
fO Winter Observations on the Shadow of El Tcidc, with a New 
Method for Measuring approximately the Diameter of the Earth; (6) 
Temperature of the Water of Niagara. 

MONDAY^ February 28. 

Society or Arts, at 8.—The Principles of Design in Form : Hugh 
Stannus. 

Royal Geographical Society, at 8.30.—The Annual Range of Tem- 
peraiure in the Surface Waters of the Ocean, and iu Bearing on Oceano¬ 
graphical Problems : Dr. John Murray, F.R.S. 

Ii STITUTE OF Actuaries, at 5.30.— The Relation of the Actuarial Pro¬ 
fession to the Stale : J. Nicull. 

TUESDAY, March 1. 

Royal Institution, at 3.—The Simplest Living Things; Prof. E. Ray 
Lankester, F.R.S. 

Zoological Society, at 8.30.— On the Perforate Corals collected by the 
Author in the South Pacific; J. .Stanley Gardiner.—The Myology of the 
Terrestrial Carnivora, Pari a : Prof. B. C. A. Windle and F. G, Parsons. 
On the Brain and some other Points in the Anatomy of Bassaris : F, E. 
Beddard, F.R..S. 

Institution of Civil Engineers, at 8.— Papers to be further discuioed : 
The Theory Design, and Practical Working of Alternate-Current 
Motors : Llewelyn B. Atkinson.—Dublin Electric Tramway: H. F. 
Parsihall. 

Rontgkn Society, at 8.— Photographic Activity and Penetration of 
Rdntgen Rays at Different Vacua ; J- H. Gardiner.—Other Papers by 
Wilson Noble and Hall Edwards.—Mr. Isentlial will show some New 
Apparatus. 

H^EDNESDAy% March a. 

Society of Arts, at 8.—Kites : their Theory and Practice : Captain B. 
F. S. Baden-Powell. 

THURSDAY, March 3. 

Royal Society, at A.'io.—Pi'obcUfU Paptrs \ The Relationship of Varia¬ 
tions of the Ground Water Level to the Incidence of Malarial Fevers 
in Chotta Nagpur, Bengal: Dr, L. Rogers.—On the Depletion of 
the Endosperm of Hordeum vulgart during Germination : H. T. 
Brown F.R.S., and F. Kscombe.—Experimental' Observations on the 
Early Degenerative Changes in the Sensory End Organs of Muscles: 
Dr* F. E, Batten. 

Royal Institution, at 3.— Recent Researches in Magnetism and Dia¬ 
magnetism: Prof. J. A. Fleming, F.R.S. 

Linn BAN Society, at 8.— On the Sense Organs of the Lateral Line tn 
certain Fishes: F. J. Cole.—On the Occurrence of Cantx htlvpta in 
Britath : G. C. Druce.—On Arctic Spiders from Franz Joicf l^d: Rev, 
O. Piokard-Cambridge. 

Chemical Society, at 8. 

FRIDAY, March 4. 

Royal Institution, at 9.— Some Recent Results of Physico-Chemical 
Inquiry : Prof. T. K. Thorpe, F.R.S, 
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BOqks, PAMPHLETS, and SERIALS RECEIVED. 

BoOif&TAndr^e imd his Balloon: H. Lachambre and A. Machuron 
(C<HVifable).—Vcar-Book of the Royal Society. No, a, z697--^ (Harrison). 
—Meteorology in Mysore, 1896: J. Cook (Bangalore).—Magnott and 
Wectric Currents : Prof J. A. Fleming (Spon).—Twenty.fourth Annual 
Report of tile Local Government Board, 1894-95* Supplement: Inland 
Sanitaty Survey, 1893-05 (Eyre).—Report of the Meteorological Service of 
the Dominion ofC^anada, i 8 qo and 1895: R. T. Stupart (Ottawa).—Storm 
and Sunshine in the Dales : P, H. I^ockwotid (E. Stock).—Pike and Perch : 
A. Jordinc (Lawrence).—The Kingdom of the Yellow Robe : E. Young 
(Conetable).—Lessons with Plunls : !*• H. Bailey (MacmllUnX—Through 
odth a C amera : J. Thomson j^Constable^—Proceedings of the 
Lonom Hathcmaticnl Society, Vol. xxviii. (Hodgson).—Lequns sur ITnt*- 
gration de» Equations: E. (joursat, a Vols. (Paris, Hermann).—<Euvres 
Scientifiques de L. Lorenz, Tome i, Deux Fasc. (Copenhogue, Lehmann). 
—A Treatise on Universal Algebra, with Applications : A. N. Whitehead, 
Vol. J (Cambridge University Press).—Peneroplis : F. Dreyer (L<eipzig, 
Engelmann). 

Pamphlets. —The Twelfth and Concluding Memoir on the Theory of 
Screws : Sir R. Bail (DublinV—Die Geometrisch-Optischen TAnschungen : 
W. Wundt. No. a ({..eipziE, Tcubner),—A Suggested Improvement of the 
Current Theories of the Tides : J. H. S. Moxly (Rivingtons).—Vaccination 
a Delusion ; Dr. A. R. Wallace (SonnenscheinL 

Serials. —National Geographic Magazine, Januaiy (Washington).— 
Monthly Weather Review, November (Washington).—Zoologist, February 
(West).—Proceedings of the Bristol NaturalisU' Swiety, new series, 
Vul. viii. Part 3 (Bristol)-—Studies from the Yale Psychological l^aboru- 
tory, Vol. 4, 1S96 (New Haven).—journal of the FraokUn Institute, 
February (Philadelphia).—Astrophysical Journal, January (CThicago).— 
Journal of the Chemical Society, February ^Gurney).—American Anthro¬ 
pologist, November and December (Wouiington).—Proceedings of the 
Indiana Academy of Science 1896 (Indianapolis). 
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ARCNIMEDES. 

The Works of Archimedes, Edited in Modern No^tion, 
with introductory Chapters by T. L. Heath, ScD., 
sometime P'ellow of Trinity College, Cambridge; Pp 
clxxxvi + 326. (Cambridge ; at the University Press, 

1897.) 

HIS is a companion volume to Dr. T. L. Heath’s 
valuable edition of the “Treatise on Conic Sec¬ 
tions^’by Apollonius of Perga, and the same patience, 
learning and skill which have turned the latter book 
into a delightful guide to early (ireek geometry have 
been here applied to present in a most readable form the 
extant works of perhaps the greatest mathematical genius 
that the world has ever seen. The same general plan of 
editing has been followed in this book as in that of 
Apollonius, such condensation and modernisation having 
been introduced as is possible without alteration of the 
methods employed. We consequently now' possess for 
thfc first time in English dress a reproduction of Archi¬ 
medes’ work, without addition or essential omission, from 
which have been removed the thorns and briars that have 
hitherto beset the path of the English student who 
would make himself acquainted with the methods in¬ 
vented and employed by the extraordinary genius of 
Archimedes in order to make those measurements which 
now-a-days are rendered easy only by the use of the 
integral calculus. Not the least deterrent of these 
obstacles have been the Doric dialect of parts of the 
original and the abbreviations and corruptions in which 
the text of the accessible editibns abounds, so that hitherto 
the French translation by Peyrard, or that in (lerman 
by Nizze,'has been preferable for the purposes of study. 

The volume itself is a handsome example of mathe¬ 
matical printing such as we are wont to expect from the 
Cambridge University Press, and it is most fitting that it 
should have been issued by that Press, since Torclli’s 
standard edition (in Greek with a Latin version) was 
published by and at the expense of the sister University 
under the editorship of Prof. Abram Robertson, U.D., of 
Christ Church. 

The book will do much to restore Archimedes to his 
proper place in the estimation of mathematicians ; for, 
in spite of the admirable histories of mathematics that 
lie to our hand, Archimedes is scarcely known at all 
except as the discoverer of an important principle in 
hydrostatics, or the constructor of a spiral, or the in¬ 
ventor of a screw, or the destroyer of ships by the use of 
a mirror. Indeed it is but little known that in his books 
on Equilibrium he laid the foundation of theoretical 
mechanics, and that in his treatises on Flouting Bodies he 
created the science of hydrostatics ; that he it was who 
discovered as a superior limit of the ratio of the 
circumference of a circle to its diameter, and as a 
still closer lower limit; that to him we owe the quadra¬ 
ture of the conic sections and', of the surfaces generated 
by their revolution, as well as the cubatureof the volumes 
$0 formed ; or thkt he was the author of a system of 
representing numbe|rs up to that which would now be 
expressed by 1 with eighty thousand million millions of 
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cyphers following it. What else he may have done we 
do not know for certain, as our informaiion rests on vague 
acciJunts by later authors ; but eight at least of his pub¬ 
lished works are lost, and these cannOt but have shown 
the same originality and been marked by the same pre¬ 
sentation of new truths as those which have survived, 
while none of them, or of those that we have, relate to 
his numerous mechanical inventions, of which in com¬ 
parison with his mathematical speculations he seems to 
have thought meanly since, in Plutarch’s words, he 
would not deign to leave behind him any written work on 
such subjects. 

Not the least important part of this book is the intro¬ 
duction of 186 pages which precedes the 326 pages ol 
text, 1‘his contains a very valuable discussion of tlie 
problems that attracted the attention of the early Greek 
geometers, and also a most interesting account of the 
various suggestions that have been put forward as to the 
mode in which Archimedes obtained certain results which 
he states without entering into details respecting them. 

After a preliminary recital of the stories told of 
Archimedes by ancient writers, and a short account of 
the ingenious mechanical inventions they have attributed 
to him, Dr. Heath discusses the .MSS. sources of the 
text that survive, and enumerates with slight details the 
principal editions of their text that have been published. 
From this we learn all that is really needful, though the 
Latin version with commentary made by Abbot Ma ir- 
olycus in 1534-49, and published at Palermo in 1685 by 
Cyllcnius Hesperius, also deserves notice. One might 
further remark that if the titles of the different editions 
arc given at all in anything like fullness, they should be 
given with absolute exactness, and this is not done in 
any of the Latin versions save those of Torelli and 
Heiberg. 

Then follows an excellent chapter upon the relation of 
Archimedes to his predecessors, and this is full of interest 
not only historically, but also as contrasting Archimedes’ 
methods with those of others, and illustrating his extra¬ 
ordinary facility in the manipulation of proportions, a 
special instance of which is, in modern notation, the 
elimination of c, d from the conditions a b ^ bje 
-- cjd>jf ld[a - c) ^ - d)y {o - c)(2a + 4b + (ic 

+ 3 ^) = 4^ 2b 4- 2C d). Next comes a clear 

account of the Greek system of numerals and the Greek 
modes of performing arithmetical operations, more 
especially with reference to the approximations to the 
square roots of numerics which are not squares; but in 
this last matter there is plenty of room for conjecture, as 
not much direct information is available, and Dr. Heath 
gives a fairly exhaustive account of what has been written 
on the subject. The fifth chapter treats of the problems 
known as vfvjftsy which deal with the straight lines that 
‘have to verge towards a given jwint, and fulfil some 
other condition too ; these have not much to do with 
Archimedes, but they are exceedingly interesting, and 
without their discussion a study of Greek geometry 
would be incomplete. The Greek methods of geometric¬ 
ally solving problems that practically involve cubic equa¬ 
tions are next unfolded at lengtl'i, and a discussion of the 
classification of problems and loci as plane, solid and 
(ciii'vi-) linear completes a most interesting chapter. 
Finally Archimedes’ anticipations of the integral calculus 
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by an admirable extension of the method of exhaustion 
are considered, and copiously illustrated; and the intro¬ 
duction concludes with a most useful account of the 
mathematical terms and phraseology employed by 
Archimedes. 

Dr. Heath's general treatment of the text is excellent, 
but there is one point on which we do not think that he 
has exercised a sound judgment. This is the renumber¬ 
ing of the propositions in three of the books, which renders 
reference to them a matter of entire uncertainty. Thus 
the celebrated Prop. 37 of Book I. on the Sphere and 
Cylinder, which gives ^ as the ratio of the surfaces and of 
the volumes of a sphere and the cylinder that just con¬ 
tains it, appears in Dr. Heath's book as a corollary of 
Prop. 36, which is numbered 34 ; he further puts Props. 33^ 
43> 45i 4^ corollaries, and includes Prop. 1 in the 
introductory letter, thus reducing to 44 the 50 proposi¬ 
tions of the MSS. In Book II. he treats Prop, i simi¬ 
larly, even though Archimedes himself, in the introductory 
letter to his work on Spirals (p. 152), mentions this pro¬ 
position as the first of those which were proved in this 
book. In the book on Conoids and Spheroids he. further 
puts as a Lemma what appears as Prop, i in all the 
Greek and Latin texts, so that the famed Prop. 12 on 
certain plane sections of these figures, the characters of 
which are said by Archimedes to be <f>ap€pal^ appears as 
Prop. 11, and Prop. 18 is put as the third part of Prop. 17 
(numbered 16)—without any reason, since it is not an 
extension of, though deducible from, the other parts. 

Complete as the book is, there is one addition that 
would be welcomed by all students, viz. a table of all the 
writers named, and of the approximate dates at which 
they flourished ; this, if of easy reference, would be of 
great help when the relation of different geometers to 
any problem was under consideration. A larger number 
of references is also desirable in the interests of the 
student who is stirred to go to the fountain-head by his 
thirst for first-hand information. Thus the prools on 
pp. liv-Iviii of the above-cited Prop. 12 on Conoids 
and Spheroids are so introduced, especially in being 
contrasted with Zeuthen’s, as to appear to be quite 
modern, while really being contained in Torclli's edition, 
and practically also in the earlier editions of Maurolycus 
and Kivaltus. 

We feel much inclined to challenge Dr. fleath's 
rendering of Euclid's definition of a straight line in his 
note on p. 3, and to maintain the correctness of the 
ordinary version of it. The special point seems to us to 
lie in the word fVt, “ on,” the use of which seems to be 
due to the thought in the writer's mind of points marked 
by letters over the line ; thus Aristotle (“Ethics,” v. 4, 12) 
writes tacu ai [/>. ypapfiai] tip* Sav A A, BB, IT aWrjXaiS 
where the sentence can only mean “the lines AA, BB, CC 
are equal to one another”; the words must therefore 
mean “the lines are equal over the two ends of which 
A and A, B and B, C and C are written,” so that Euclid's 
TO ip* iavTt)s trrjfjitia must mean “ its own extreme 
points.” 

Such slight blemishes, however, or what we deem to 
be such, do not detract from the very great value of this 
work, and Dr. Heath deserves our grateful thanks for the 
labour he has expended upon it. It is a fitting addition 
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to his former task ; for as, to quote Charles, in Apollonius 
work we find the origin of the geometry of Forms and 
Situations as it is now developed, so in the present 
book we are introduced to the basis of the geometry of 
Measurement which has demanded a new calculus for 
its perfection. R. E. B. 


A NEW TEXT-BOOE OF EXPERIMENTAL 
PNYSJOLOG K 

Th£ Essentials of Experimental Physiology, For the 
use of Students, By T. G. Brodie, M.D., Lecturer 
on Physiology, St. Thomas’s Hospital Medical School. 
Pp. xiv + 231. (London : Longmans, Green, and Ca, 
1898.) 

HIS volume appears in the same series as two books 
already well known to the medical student of this 
country, viz. Schafer’s “Essentials of Histology” and 
Halliburton’s “ Essentials of Chemical Physiology,” It 
is bound uniformly with these two volumes, but on 
opening the books all resemblance disappears. Instead 
of being divided into a number of *Messons,” each of 
suitable length for one day’s work of a practical class, 
the new volume is divided into “ chapters ” the length of 
which bears no proportion to the practical work of a 
class-meeting. In the other two volumes of the series, 
each lesson is commenced by a concise and definite 
description for the student of how to perform a number 
of experiments ; and this description is followed by a 
few pages of theoretical teaching bearing on those 
experiments. In the present volume this arrangement 
is departed from, and the experiments are interpolated in 
a discursive fashion through the text. 

An attempt is made to mark off by heavy type a 
portion of the book as an elementary course, but it is 
questionable whether this would not have been much 
better done by dividing the volume into an elementary 
and advanced course, as has been done by Prof. 
Halliburton in the “Essentials of Chemical Physiology.” 
Again, some of the experiments described in this ele¬ 
mentary portion are quite beyond the reach of the junior 
student—for example, the maximum work performed 
during a muscular twitch; while other simple and 
important experiments, such as the effect of temperature 
on muscular contraction, are excluded from this part. 

The book commences with a description of various 
forms of galvanic cells and the chemical changes in¬ 
volved in their action. Such a description is scarcely 
necessary, for the student is supposed to be already 
familiar with the commoner forms of galvanic cell before 
commencing practical work in physiology ; but, if in¬ 
serted, it would have been much better to have described 
the action of the cells correctly. For exampUi the 
student who has just attended a junior course of in¬ 
struction in a physical laboratory will be somewhat 
disturbed in his notions of electrolysis by being told 
that when the Daniell's element is in action— 

“the chemical changes in the battery are, solution of 
zinc and formation of ZhSO^ at the zinc plate, and 
decomposition of the CuSO^,, by the hydrogen abating 
at the copper blaie to form H2SO4 and metallic Cu, 
which latter is deposited oh the copper surface.” 
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Similarly, in the case of the Bunsen cell the student is | 
informed that, *‘the appearing simultaneously at 
the carbon pole(?) is oxidised into HyO by the nitric 
acid.” It is surely a new discovery that hydrogen 
appears at the negative plate in these elements, and 
one well calculated to upset all present electrolytic 
hypotheses. 

The induction coil and its action are next considered, 
and here again some mistakes occur. 

“The E.M.F. of the induced current depends upon 
several factors : (i) It is directly proportional to the | 
intensity of the current change in the first wire. (2) It ■ 
is directly proportional to the rate of change of the 
inducing current.” 

It is difficult to see any difference between (i) and (2) ; 
there is probably a misprint somewhere, but this is 
precisely the kind of blunder most calculated to waste 
the time and temper of a student who is not strong in 
physics. In describing the theory of the extra currents 
of make and break it is stated that^* 

“as the duration of this induced current (the extra 
current at make) is very short its effect is soon ex¬ 
hausted, but not before it has produced the result that 
more time is required for the current to reach its full 
strength than would have been the case if the wire had 
been perfectly straight.” 

Now the extra current at make lasts just as long as 
there is any variation of the primary current, and there¬ 
fore as long as there is any induced current in the 
secondary coil, and its effect is no sooner over than any 
of the other effects involved. 

A further error in connection with the same subject is 
worth noting, since it is not peculiar to this volume, but 
occurs in other text-books of physiology. 

“On breaking the circuit the circuit of the primary is 
broken, so that no induction currents can be set up in 
the primary.” 

“ Tlie fall in potential is tlierefore instantaneous.” 

Now the fall in potential at break is rw/ instantaneous, 
otherwise the E.M.F. of the induced current in the 
secondary circuit would be infinitely great. The primary 
circuit cannot by any means be instantly broken, and 
there ;> an induced extra current in the primary at 
break. Only in the circuit during break there is a high 
resistance in the spark gap, and both the extra current 
and the primary current are rapidly diminished by this 
rapidly increasing resistance. 

The more purely physiological part of the book is 
fairly well written, and contains descriptions and figures 
of new and sometimes ingenious adaptations of simple 
apparatus for experimental work. Some of these artifices 
for making simple apparatus are certain to become 
extensively used, and it is here that the book will 
probably render most assistance to teachers of physi¬ 
ology. The book is also copiously illustrated, and contains 
a large number of reproductions of experimental tracings. 
Many of these It is impossible for the student to imitate 
for himself, but they will doubtless form valuable aids ! 
in atisisting him to recollect the results of class 
demonstrations. 
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owe ^OOAT SHELF. 

Z. RUiimeyer. Gesammelte Kleine Schrifien aUg€$n€tnen 
Inhalts aus dem Gebiete der Naturunssenseka/t. Nedst 
einer aniobiograpkischen Skizze. Edited by H. G. 
Stehlin. 2 vols. 8vo. Pp. iv 400 and 455. With 
a portrait and woodcuts. (Basel : Georg et 
i89«.) 

In these two well-primed and handy volumes we have 
the more important of the contribution.^ made to science 
by the late Prof. Riiiimeyer, which could be reproduced 
w'ithout costly illustrations. By the kindly care of 
Leopold Riitimeyer and H. G. Stehlin, we have these 
as an “ In Memoriam ” tribute, the crowning stone of 
which is the very interesting series of notes by Prof. 
Riitimeyer himself of the chief incidents of his life. In 
, a work of this nature, there is left but little rooni for 
! criticism, and we will serve the reader’s purpose best 
I by a brief notice of the contents of the volumes. In the 
I stray memories of his scientific life we learn that, born 
in February 1825, his early days were spent in the 
I country*; his life was in the open air, wandering over 
field and meadow, in woods, and up the hill-tops. Edu¬ 
cated at home, he records his happiness at having 
I escaped the mischiefs and sorrows of a public school. 

' When sixteen years old, falling under the influence of 
' Bernhardt Studer, his studies took the direction of the 
' natural sciences, and his future career was marked out. 
i In these “ Memories” many are the interesting facts re¬ 
corded in a busy life. As an author lie began with a 
“Memoir on the Muminulitic Region of the Bernese 
I Alps,” which was published in 1848, and we have on 
record a long list, published from year to year, with but 
I few* exceptions, until 1895, when in June he pul his initials 
to the “ Memories,” passing out of the world, though not 
1 beyond memory, on the 25th of the following November. 
Ever fond of nature, his latter years w*ere rendered 
happier by winter sojourns in the sunny south of Europe. 

Tne memoirs in the first volume are chiefly of a 
zoological cliaracter. We find an essay on the form and 
history of the vertebrate skeleton ; on the historic method 
in pala?ontology ; on the origin of our animal kingdom ; 
on the limits of the animal kingdom -a critical notice on 
Darwin’s writings ; on the alterations in the animal life 
in Switzerland, since the appearance of man ; on the 
evolution of organic beings. Most of these memoirs 
were at one time of interest, but while they were, as we 
think, worth gathering into a volume, it must be con¬ 
fessed that the greater pan of their novelty lias gone. 

The second volume contains a long essay, “ Vom Meer 
bl.s nach den Alpen,” beings a sketch of llie structure, form 
and colour of the country met with in a section between 
England and Sicily ; also a paper on the people of the 
Alps; a glance at the history of glacier studies in 
Switzerland ; a very brightly written sketch of Brittany 
iind its people. Obituary notices of Louis Agassiz, 
Charles Darwin, l^eier Mcrian, and IJernliardt Studer, 
bring this volume to an end. There is in an appendix a 
list of all Riitimeyer’s writings, arranged in chronological 
order, 

AWhenkes expirimenta/es sur quelques Actinomltres 
iUctro-chimiques. B y H. R i go I lot, Doc te u r tis S c ten ces, 
Chef dcs travaux de Fhysique a I’Universite de Lyon. 
Fp. vi -f 138. (Paris : Masson et 1897.) 

In this work M. Rigolloi has collected together, in a 
convenient form, his researches on photo-electric cells. 
Two metallic plates being immersed in an electrolyte, 
and the one exposed to light whilst the other is protected 
from it, a difference of potential is established between 
them. The author gives the large amount of valuable 
information, which he has accumulated in his study of 
this phenomenon, in the form of experimental results ; 
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wc cannot but regret the absence of any attempt to 
formulate a theory of them. The work is divided into 
three parts ; in the first the effects of while light are 
studied, in the second the different parts of the spectrum 
are taken separately, and the third contains experiments 
on the increase of sensibility due to colouring matters, 
l-^lates of copper coated thinly with oxide, sulphide, 
ffuoride, bromide and iodide, of tin coated with oxide 
and sulphide, and of silver coated with sulphide, are 
examined in solutions of some thirteen different salts. 

The electromotive force developed depends on many 
circumstances, such as the thickness and nature of the 
coating, the concentration and nature of the electrolyte 
and the temperature, so that it is difficult to prepare two 
identical cells. The electromotive force of a given cell 
is, however, proportional to the intensity of the light 
when this is not too large. All the elements had a 
maximum sensibility in some part of the spectrum, the 
position of the maximum depending on the nature of the 
coating on the plates, but, for a given instrument, being i 
independent pf the nature of the electrolyte. With dyed 
plates the position of the maximum was independent of i 
the compound of copper employed, but was determined 
by the nature of the dye, and was always found at a 
wave-length greater than that for which the colouring I 
matter had a maximum absorption. The sensibility is 
largely increased by the employment of colouring matters. ; 
The actinometers may be employed for photometric j 
purposes, since it is possible to prepare one with a ; 
maximum sensibility for almost any wave-length. Since \ 
the development of the electromotive force is accurately I 
synchronous with the action of the light, they may also 
be used as radiophones. 

Neudrucke von Schrifien and Kartcn it her Meteor- 

ologic und Erdmagnctisinus. Edited by Prof. Dr. 

Ci. Hellmann. No. ro, Rara Magnctica, 1269-1599; 

No. ir, Ueber Luftelektricitat, 1746-1753, (Berlin: 

A. Asher and Co , 1898.) 

Dr. Hki.l.mann is so well known by his laborious 
researches in matters relating to the history of early 
scientific documents and instruments, and by the very 
valuable bibliographical knowledge which he brings to 
bear upon the various publications of this nature, that it 
is unnecessary to say more than that the present volumes 
exhibit the same painsUking labour as those which have 
preceded them. The first contains fac-simile copies of 
some of the earliest papers on terrestrial magnetism and 
the mariner’s compass ; each document is very scarce, 
and only accessible with difficulty, and must be con- 
sidered as a literary rarity. Among them is a letter from 
Pierre de Maricourt, dated August 12, 1269, which is the 
earliest known treatise on magnetism in Europe. The 
principal point in the paper is the distinction of the two 
poles of the magnet, and of their opposite attraction. A 
paper by F, Falero (Sevilla, 1535) contains the first 
published instructions for determining the magnetic 
declination, although its existence was discovered by 
Columbus in 1492. A letter by G. Hartmann, dated 
March 4, 1544, gives an account of his discovery of i 
the magnetic dip and the first determination of the 
declination on the mainland. This document was buried 
in the archives at Kdni^sberg until 1831, so that the 
discovery of the magnetic dip is generally attributed to 
R. Norman, who determined it for London in 1576. In I 
a letter from G. Mercator to the Bishop of Arras, which 1 
was discovered during the present century in the library ! 
at Gdttingcn, the first mention is made of the earth pos¬ 
sessing a magnetic pole. There are various other papers 
which we cannot refer to here, all of which are of great 
interest and value in throwing light upon the earliest 
development of the subject. The second volume con¬ 
tains a reproduction of the first fundamental papers 
relating to atmospheric electricity. The electrical nature 
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of thunderstorms was suspected early in the eighteenth 
century by Hauksbee and other Englishmen, but Prof. 
J. H. Winkler, of Leipzig, first clearly demonstrated the 
analogy between them and the electric spark in 1746; 
the experimental proof was proposed by IL Franklin in 
1749, and first carried out, near Paris, by Dalibard on 
May 10, 1752. 


LRTI ERS TO THE EDETOR 

The Efiitor Hoes oof ho/H htmseff respomibh for opinhos ex- 
presseH hy his (Qvrespmtdents. Neither tan he unHeitake 
to return^ or to con espnoH with the writers of rejeetea 
fffonttst intfudeH for (his or any other part of Nature* 

I No notiic is taken of anonytuons <om/nuni<:titions»'\ 

Does a Phosphorescent South American Liana exist? 

In collectiiig the liieraturr regarding phosphorescent planti;, I 
chanced on an article, by Mr. C. F. Holder, on “Living /.Amps/’ 
in No. 392, vol. Uvi. (January 1883) of Harper s Mayazifte. In 
this article, at [lagc 191, it is said : “ In South America, a vine 
known as the Ciy'o, when injured, seems to bleed streams of 
living fire. Large animals have been noticed .standing among its 
crushed and y)roken tenrlrils, dripping with the gleaming fluid, 
and surrounded by a seeming network of Hre.’' 

Could any reader of Na'IT^ku confirm the existence of this 
Cipo with a phosphorescent sap ? Cipo, I believe, is a name for 
liana, not fur vines If true, the existence of a phosphorescent 
sap in a superior plant would be of great physiiilogical interest. 
But no mention of this or a similar case is to be found in the 
standard works on vegetable physiokigy. I fear the statement 
may have as much foundation as the assertion, made in the 
same article, that among the peasantry t>f Italy girls complete 
their gala toilet with diadems of fireflies. I rAi.<^ (iniLioi.i, 

Poriici, near Naples, February t8. 

Insusceptibility of Insects to Poisons. 

Your reviewer's observation that.one insect's food is another 
insect s poison, is a|)plicable to ;i single insect at different stage.s 
of development. The scarlet fungus, .-Igiricus mnsiarins^ 
derived its name from use in an old-fashioned decoction for fly¬ 
papers ; nevertheless, it is eaten freely by maggots. Other 
poisonous fungi, such os tcnt^HnosuSt A, phalhides\ Russula 
emetua^ vKic,, are evidently innoxiou.s to maggots and slugs, 
j With regard to the effect u|x>n more highly organised animals, 

: ii may be noted that Boletus lurtdus is eaten by mice and rabbits, 
j and that srptirrels are very yxirtial to several species of Triehohma 
I and Boletus. 1 have some doubt as to whether .stjuirrcls are not 
! occasionally poisoned by eating fungi, but I have not noticed 
any suspicious mortality in the case of the rabbits or mice. 

February 19. H. B. PoiTRK. 

The Mandrake. 

i In a foot-note to my letter under this heading (Nature, vol. 
j liv. p. 343, August 13, 1896), I quoted from a Chinese work the 
j names of the nine plants reymied to assume frequently the human 
' or animal figures ; and I remarked thereon that must of the 
I alleged figures in these plants were recognised in their subter¬ 
raneous members. Lately, hriwever, I have found this remark 
I not quite correct, inasmuch as it concerns some of (hem, viz. 

mustard and tumi]); the alleged figures in theSe two appear to 
1 have suggested themselves to the Chinese imagination by the 
deformities in their floral jmrts caused by some )>ara»itic infest¬ 
ations. This is evident from the lollowing passage that occurs 
in “ Mung-ki-pih-tan,” written by Chin Kwoh (iQJi-94 A.p.) ; 

** When such vegetables as the turni^xi and mustard are injured 
by draught, their inflorescences mostly form the blossoms re¬ 
sembling the lotus-flower, or like the drcigon and serpent. These 
are of common occurrence, and anything but wonderful. Once 
in the period of Hi-ning {1068-77 A.n.), when Mr. Li Kih-chi 
was the governor of Jun-chnu, all blossoms of the vegetables in 
his garden hi^^pened to have the form of the lotus-flower^ each 
having one Buddha silting in it. They were innumerable* and 
looked as if engraved, and well preserv^ the figures after defe¬ 
cation. Some one used to ascribe this ominous eveni to the 
great zeal with which all members of Mr. Li's family devoted 
themselves to the worship of Buddha.** 

February Kumagusu MinakaTa. 
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desirabiUtv of a well-equipped expedition for 
* the study of the Antarctic regions has been so fre¬ 
quently set forth by men of science, and recorded in the 
columns of Natvkk, that little can now be said on the 
subject without repetition. But if little that is new can , 
be said, much remains to be done ; and unless the unan- | 
imous and often repeated declarations of British scientific ! 
hnen culminate in action, the reputation of science in this ! 
country will suffer seriously. The large and enthusiastic j 
meeting of the Royal Society on Thursday last, February ; 
24, showed more emphatically than had before been | 
possible how great is the importance attached to the j 
renewal of Antarctic exploration by the leaders of all i 
departments of natural science. The meeting is fully 
reported below ; but the steps which have led to it, and ! 
the reasons why the goal has not sooner been attained, 
may be referred to here. i 

Sir Wyville Thomson, on the return of the Challenger, 
and of the Arctic expedition which followed it, came to ; 
the pessimistic conclusion that “ we can only anticipate | 
disasters multiplied a hundred-fold should the South Pole 
ever become a goal of rivalry among the nations” (Naturk, I 
XV. p. 123) ; hut much has been learnt as to methods of 
polar travel since 1876, and the fear of possible disaster ! 
was, we believe, never strong enough to check any British 
scientific expedition. Dr. Neumayer had several years : 
previously very strongly urged the importance of Ant- ; 
arctic work on many grounds (Nai'I^RK, vii, p. 21), and 
to him, more than to any other, is the recent revival of 1 
interest due. As early as 1875 the question was seriously ! 
raised in Australia, though not pressed. 

At the British Association meeting in 1885 Sir Erasmus I 
Ommanney urged the advisability of renewing Antarctic I 
exploration, and a Committee was appointed to consider i 
the matter. .As a result the Royal Society of Edinburgh i 
and the Scottish Geographical Society appointed Com- : 
mittees to draw up reports in 1886, which were published 
as an appendix to a paper on Antarctic exploration, by 
Dr. John Murray, in the Scofitsh Geographical Magazine^ 
vol. li. p. 527. At the Birmingham meeting of the British 
Association in 1886, a Report was presented stating the 
importance of a Government expedition, and Captain 
Creak, R.N., read a paper giving forcible expression to the 
necessity of research m the Far South from the point of 
view of terrestrial magnetism. The Australasian Colonies 
became keenly interested, and the Legislature of Victoria 
actually voted 5000/. to assist in an expedition if the Im¬ 
perial Government would also take part in it. The 
Manchester meeting of the British Association in 1887 
again considered the question, and at Bath in 1888 Sir 
Erasmus Ommanney's Committee gave in a final report 
expressing regret that Her MaJesty^s Government had 
declined to support the Australian proposals ; which they 
did on the ground that if successful a more expensive 
e^edition would be called for. During the year 1891 an 
effort was made in Australia to initiate a joint Australian 
and Swedish expedition, but without result, and financial 
difficulties afterwards prevented the renewal of Australian 
offers. At the Fifth International Geographical Congress 
at Bern, and at the British Association at Cardiff, papers 
were read by Sir Erasmus Ommanney and Mr. Dclmar 
Morgan on the advisability of getting up an expedition. 
In 1692 a new phase of the question was entered upon. 
Whaling expeditions to the seas south of the Falkland 
Islands were despatched from Dundee and from Norway. 
Thaxikt to the efforts of Mr. Leigh Smith and the support 
of the Royal Geographical Society, the Ba/ana and Active^ 
of Dundee, were supplied with instruments, and their 
dungeons, Messrs. Bruce and Donald, were selected with 
a yhw to making scientific observations. Captain Larsen, 
the Norwegian whaler Jason^ also made good observ- 
atioaa They returned in J893, and the results, although 
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not very striking, were sufficient to show the necessity 
for finding out more, and the comparative ease with which 
steam vessels could navigate Antarctic waters. The 
British .Association again appointed a Committee, which 
reported in 1894. 

Meanwhile the Royal Geographical Society invited 
Dr. John Murray to bring the subject forward, which 
he did by an address at an evening meeting in 
November 1893. Interest in the question has been kept 
up ever since. Sir Clements Markham and other 
geographers have never ceased to urge by lectures, 
and articles in the press, the necessity of renewing ex¬ 
ploration. In 1894 the representations of the Royal 
Geographical Society's Antarctic Committee induced the 
Royal Society to appoint a Committee which, after pro¬ 
nouncing in favour of a Government ex|jedition, sought an 
interview with the authorities at the Admiralty. A recent 
article in the Times describes the result—“A deputation 
from the Royal Society waited upon the first Lord of the 
Admiralty to lay the matter before him ; but another 
member of the Government intervened and informed ll\e 
deputation that Sir James Ross, fifty years ago, had done 
al! that was necessary for the exploration of the Antarctic.” 

In 1895 Ibe Norwegian whaler Antarctic reached Cape 
Adare, where Kristensen and Borchgrevink landed. A 
conference of the greatest interest was held at the Sixth 
International Geographical Congress in London, and a 
resolution of enthusiastic approval carried. The British 
Association’s Council reported, al their meeting in 
Ipswich, that after considering the question “the 
Council resolved to express their sympathy with and 
approval of the effort which is being made by the 
Koya! Geographical Society.” This was but cold en¬ 
couragement, as the Association proposed to do nothing ; 
but the promoters of Antarctic rcse^irch were not at any 
time baffled by the ice-barriers of officialism, and efforts 
to compel attention to the scheme were renewed. The 
Royal Society appointed December 12, 1895, for ^ 
cussion on the scientific aspects of the case, to be intro¬ 
duced by Dr. John Murray, and arrangements were 
made in the same month for a deputation, representing 
the scientific societies of the United Kingdom, to wait 
on the First Lord of the Admiralty. He intimated that 
it would be inconvenient to receive it, on the ground of 
the small strength in officers of the British Navy making 
it impossible to spare the few required for an expedition. 
Circumstances lecl 10 the discussion being also postponed. 

Throughout 1896 energetic efforts were made by 
various private individuals to get up com mere ial expedi¬ 
tions to the Antarctic regions, but without success. 
During the Jubilee rejoicings in 1897, the Royal Geo¬ 
graphical Society seized the opportunity to hold a con¬ 
ference of Colonial Bremiers and others, in the hope of 
reviving Australian offers of co-operation ; and, encour¬ 
aged by the result, the Society appealed once more to 
Government, not this time to the P'irst Lord of the 
Admiralty, but to Lord Salisbury. It is understood that this 
representation is now under sympathetic consideration ; 
and the great meeting at Burlington House has come at 
a singularly appropriate time. We may be sure that the 
unanimous voice of that meeting cannot be disregarded ; 
and if an expedition is not now arranged, there must be a 
serious reason for it. 

The demand for Antarctic research is no sudden impulse 
on the part of men of science ; it originated independently 
in several quarters, and was not taken up by any of the 
great societies until it had been made quite clear that it 
was earnest and widely based. In Germany the agitation 
for an expedition has resulted in a nearly completed plan, 
and from Belgium the Bel^ica sailed last summer, and 
is, we hope, now at work in. the southern ice. In July 
next Sir George Newnes will send out a private expedi¬ 
tion under Mr. Borchgrevink, the work of which is sure 
to be full of interest. The Royal Geographical Society 
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also could easily have arranged for a small expedition 
under competent leadership, had it not felt that pre¬ 
liminary worrk.. is not now so much wanted as substantial 
and sustained research, the expense of which would be 
€00 great for an individual or a society, though trifling to 
a nation* A large expedition is necessary, and a vast 
amount of anxiety and uncertainty as to the manner of 
working would be ^ared if it could sail under naval 
discipline, like the Challenger. There must be no mix¬ 
ture of commercial with scientific interests : when the 
conditions of the region are investigated, and its re¬ 
sources tested, private enterprise will not be slow to take 
practical advantage of useful discoveries. The incidental 
scraps of scientific value which commercial cruises have 
produced are undoubtedly useful to a certain degree ; but 
scientific men on board vessels of that class have too 
frequently failed to work smoothly with the executive 
authorities. The exact relations to be observed between 
naval officers and civilian scientific staff can be deter¬ 
mined in the light of past experience. 

The object of Thursdays meeting was to elicit expert 
opinion as to the scientific advantages likely to be de- 
rived from adequate exploration of the South Polar 
region. In the absence through illness of Lord Lister, 
Sir John Evans presided, and the meeting-room of the 
Royal Society was crowded by a remarkable audience. 
In addition to the leading authorities in London on eyer>' 
branch of science, there were present the three men who 
have been nearest the two poles, Dr. Nansen and Lieut. 
Johansen from 86^^ N., and Sir Joseph Hooker from 78'' 
S., the only survivor of Ross’s expedition, and the last 
man alive who has seen Mount Erebus and the southern 
Ice Barrier. Dr. Neumayer, of the Deutsche Seewarte, 
came from Hamburg specially for this meeting, an 
example of international generosity to be the more 
esteemed because the German Antarctic expedition, 
which he has done so much to promote, is at last on the 
verge of taking definite shape. The Italian Ambassador 
also represent^ by his presence the friendly interest of 
a counti7 which in 1880 made a courageous attempt, 
under Lieut. Bove, to take an active part in south pouir 
work. Invitations to many of the younger scientific 
men engaged in departments of research bearing on the 
auWeet of the meeting had been sent out by the Society, 
and these were taken advantage of to the full. The in¬ 
terest of some who could not be present was conveyed 
by letter ; a communication from the Duke of Argyll 
was read by the Secretary, dwellinjjj on the value of 
the proposed exp^ition. Lord Kelvin had the evening 
before, while presiding at a lecture by Dr, Nansen in 
Glasgow, expressed his own views very strongly. Stating 
that the lecturer was leaving immediately after the lecture 
tb attend the Royal Society meeting, he said, as re¬ 
ported in the Glasgow Herald\ “The object of that 
meeting was to consider a proposal for an expedition to 
investigate the Antarctic polar regions, and Dr. Nansen 
was going to help the Society in its deliberations. If : 
such an expedition were undertaken, and he hoped it j 
would, it ought to receive the help of the Government. | 
The British Government should make one of its primary ! 
objects the work pf exploration, so that there should be 
nothing unknown of the whole ocean coast-line.” 

Dr. John Murray introduced the discussion by touch- 
illg on all the scientific desiderata of the Antarctic 
^ioDs; and after him nine speakers enforced and 
ll&nded hjs arguments. Sir John Evans wisely de- 
Sm that the discussion should be confined to the purely 
stdehtific aspect of the case, and the speakers closely 
fetlbwed his s^vicc. The audience received the various 
aUdiessei :wiih applause such as is seldom heard in 
Buefingtofn House. A good deal was made of the extent 
ofs.our present knowledge, and an outsider might sup- 
p0Se ktbalt there was less diversity of opinion than really 
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exists. The different estimates of the value of an 
Antarctic expedition to zoology, expressed by Dr. 
Sclater and Prof. D’Arcy Thompson, and the emphatic 
statement of the discrepancy between Ferrel’s (or rather 
Dr. James Thomson’s) theory of atmospheric circulation, 
and the indications of meteorological observations in 
the Far South, by Dr. Buchan, were stimulating and 
suggestive. How little we know of the Antarctic maybe 
gauged from the map accompanying this article. 

The meeting, the Chairman observed in closing it, was 
of unprecedented length, and a number of gentlemen 
^ who were prepared to take part had no opportunity to 
speak; while some of the speeches, especially that of 
Sir W. I. L. Wharton, in which he spoke of the popu¬ 
larity of such an expedition in the Navy, had to be cut 
very short. It would be worth while to consider whether 
some further opportunity might be given to bring before 
the scientific public the unheard arguments of last week. 

The historical argument was not brought forward ; 
but it is of importance in relation to the motive for cx- 
: ploration. At first the Antarctic question was the purely 
I academic one of the possible existence of Antipodes, and 
was discussed by the ancient Greek geographers from 
analogy alone. On the revival of exploration in the 
fifteenth century, the existence of an Antarctic con¬ 
tinent shutting in the Indian Ocean to the south, as 
supposed by Ptolemy, was a matter of much practical 
concern, for it affected the possibility of a sea routc to 
India. After the discovery that Africa could be rounded 
on the south, the appearance of the continent of America 
was looked on as a sign of the existence of a mass of 
Antarctic land. When Magellan penetrated his straits, 
and even after the rounding of Cape Horn, a vast 
Antarctic continent reaching to the tropics was a matter 
of common belief. Cook’s first voyage of exploration 
detached New Zealand from this hypothetical continent; 
his second proved that any continent which might exist 
lay within the Antarctic circle. With this discovery the 
political motive for Antarctic exploration vanished. The 
I only possible reason for adequate exploration was thence- 
i forward scientific, and sixty-four vears after Cook rc- 
’ turned the ships of Sir James Clarke Ross set out on 
: their great cruise. That was fifty-nine years ago. The 
intervals of sixty-four and fifty-nine years were both 
; marked by the incidental work of other expeditions, 

: such as the circumnavigations of Bellingshausen ami 
Dumont d’Urville, and that of the Challenger. Com- 
■ mercial enterprise also sent out a number of daring 
! sailors, the fleets of the Enderbys before Ross, and those 
: of the Scottish and Norwegian whalers since. The 
j commercial motive has proved insufficient in the south, 
potent as it was for many centuries in the north. The fact 
! Stands to-day that if the scientific motive fails to produce 
; the result, the Antarctic regions will never be explored. 

Putting the matter in its simplest form, civilised 
man must understand his dwelling-place; the key to 
many puzzles, the end of many controversies affecting 
the theory of the phenomena of the whole world, lies 
behind the vast Antarctic veil. It is the duty of the 
human race to lift that veil, whether there be much or 
little behind it, and the British people, as represented 
by the Government, ought to take the lead. We ought 
to take the lead because our territory in Australasia, 
Africa, and the Falkland Islands comes nearest to the 
unknown region ; because our national welfare is more 
concerned than any other in the intelligent and safe 
navigation of the Southern Ocean; and because our 
Government, our Navy, and our scientific societies are 
richer and stronger now than they were in the days of 
Gook and of Ross, both absolutely and with reference 
toother nations. That other nations are preparing, or 
have prepared, to take part in wiping off this huge re: 
proach on the enterprise and (he self-respect of nineteenth 
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century man slfiould surely be an inducement to action 
rather than a deterrent. The value of simultaneous 
expeditions working in friendly rivalry is in such a case 
far greater than that of consecutive or isolated work. 

Hvhih UoitKRT Mill. 


ERNST CHRISTIAN JULIUS SC HE RING. 

N November 2, 1897, as already announced in 
Nature^ Gdttingen lost, at the age of sixty-four, 
its senior mathematical professor, Ernst Christian Julius 
Sobering, best known as the editor of Gauss’s works. 

Prof. Schering’s life presents one curious feature, rare 
in the German academic world. - Gdttingen was the only 
University with which as student, teacher, or professor he 
had any connection. The forty-five years of his life 
there go back to the days when Gauss, Wilhelm Weber 
and IJirichlet still lived and taught. Although the first 
of these was to exercise paramount mastei7 over 
Schering’s future, we can trace the influence of each in 
his life and writings. Schering^s published work deals 
entirely with subjects in which his celebrated teachers 
were pioneers—theory of numbers, non-Euclidian geo¬ 
metry, hydrodynamics, electricity and magnetism. As 
far as one can judge, Schering’s personal predilections 
were for a strictly analytical treatment of pure mathe¬ 
matics ; the force of circumstances, however, directed 
part of his energies to applied mathematics and prac¬ 
tical physics. He is said to have shown great mathe¬ 
matical promise at school at Lueneborg and at the 
Polytechnikum at Hanover ; so much so that he aban¬ 
doned his intention of becoming an architect, and went 
up to the University in 1852. His studies were crowned 
with success, and he received prizes both for his Doctor’s 
dissertation, “On the mathematical theory of electric 
currents,” and for his Habilitationsschrift, “On the con¬ 
formal representation of the ellipsoid on the plane.” 

In i860 he became Professor, and was at first engaged 
in astronomical calculations under Prof. Klinkerfues. 
In 1863 he embarked on his life-work, the editing of 
Gauss’s papers. Gauss left, besides a large quantity of 
published work, a mass of notes and of half-finished 
productions. The work of collecting the published 
papers, and of looking through, arranging and collecting 
the unpublished, fell to Schering. from 1863 to 1874 
he edited six volumes of collected works, published by 
the Gesellschaft der Wissenschaft, of Gottingen. He 
subsequently edited the Theoria Motus for the owner 
of the copyright; this volume, though apparently uniform 
with the others, does not properly belong to the set, and, 
the copyright having now expired, the Gesellschaft pro¬ 
pose to publish the Theoria Motus^ together with some 
still unpublished writings, in a seventh volume of their 
edition. 

It is difficult for any one who has not seen the docu¬ 
ments to estimate the labour required to bring them 
into a form fit for publication. There still remains an 
enormous mass of unpublished matter, notes on scraps 
of paper and backs of envelopes, calculations without 
explanations, statements without proofs, and so on. 
Until a lingering illness rendered him unfit for much 
exertion, Schering went on working to bring order into 
this chaos ; but he was unwilling to publish except in a 
perfected form. Since 1874 no volume h^d appeared, 
and, except Prof. Schur, no one had access to any of the 
original manuscripts. 

There was consequently great curiosity about the 
MSS. when, on Prof. Schering’s death, they were brought 
out and examined. A number of mathematicians have 
been enlisted by Prof. Klein, and it is hoped that at 
least the notes on planetary disturbances and the corre¬ 
spondence on non-Euclidian geometry will soon be 
published. Work that is too imperfect for publication 
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will in future be always accessible at the University 
library. 

Apart from those already mentioned, Schering pub¬ 
lished numerous papers, mostly to be found between 1870 
and 1887, in the Gb\x\r\^tx\* Nachrickten and Anzeiger 
and the Comples rendus. His lectures, which for some 
years he had done little more than announce, were 
usually on higher pure mathematics. 

In 1868 he became director of the Gauss Magnetic 
Observatory. His work consisted partly in directing the 
studies of students in magnetism and kindred subjects, 
partly in conducting observations, &c. Generally he 
continued and extended the work as Gauss had planned 
it. Accounts of his observations, arid of various improve¬ 
ments made by him in the instruments, will be found in 
papers by himself and his brother, Prof. Karl Schering, 
of Darmstadt. W. H. ANU G. Chisholm YouNii. 


NOTES. 

On Saturday last, at the Trocadero Restaurant, a dinner was 
given to Prof. T. McKcnny Hughes by his old students, on the 
occasion of the twenty-fifth anniversary of hU election to the 
Woodwardian Pr<ifessorship of Geology at Cambridge. Sir 
Archibald Geikie pre.sided, and covers were laid for old students 
and friends to the number of sixty five. An illuminalcd address 
was presented to Prof. Hughes by Dr. R. D Roberts and Mr 
A. Strahan as the oldest and earliest of bis Cambridge students 
in the compxany ; and the healths of Prof, and Mrs. Hughes were 
pro|x>scd by Sir A. Geikie. In the course of his speech, Sir A. 
Geikie alluded to the great and continued growth and sviccess of 
the Cambridge (ieological School, which he characterised as 
second to none in the world, l*rt;f. Hughes replied, and sub¬ 
sequently the President of the (ieological Society (Mr. Whitaker), 
Sir Henry Howorth, M.P., Prof. James Stuart, M.P., and Dr, 
Hicks spfike and te.siified to the value of Prof. Hughes’s professional 
work, and to the wide extent of his personal influence. In ad¬ 
dition to those above mentioned, there were present Prof. Wilt' 
shire, Mr. W, Hudieston. Prof. Etheridge, Dr, Henry Wood¬ 
ward, Prof. Lapworth, Prof. Watts, Prof. Ainsworth Davis, 
Me,ssrs. Teall, Herrie.s, Bauerman, Marr, Marker, Seward, 
Woods, Reed, Kudler, Kynaston, Mond, and several ladies, 
many of whom had studied under Prof. Hughes at Cam¬ 
bridge. Letters and telegrams of congratulation from leading 
Continental geologists were read by Sir A Geikie. A mag¬ 
nificent silver loving-cup was presented to Prof. McKenny 
Hughes on Monday, February 28, by his past and present 
students at Cambridge as a permanent memento of his twenty- 
five years’ work as Woodwardian Professor of Geology, and 
as a mark of their esteem and gratitude. The cup bore a 
suitable inscription in Latin, and the arms of the University and 
of Trinity and Clare Colleges; and an illuminated list of the 
subscribers was presented with it. Mr. Cowper Reed, Miss 
Blanche Smith, Dr. Roberts, Prof. Ainsworth Davis, and Rev. 
W. L. Carter made appropriate speeches, and Prof. Hughes 
replied. 

Thu Physico-Mathematical Society of Kazan has made its 
first award of the Lobach^vski Prize to Prof. Sophus Lie, of 
the University of Leipzig, in consideration of the third volume 
of his work, “ Theorie der Transformationsgruppen.” 
prize, which is of the value of 500 roubles, is to be adjad^flPl 
every three years for work in geometry, preferably non-Euclidean 
geometry, and all works published in Russian, English, French, 
(jerman, Italian, or Latin in the six years preceding the award 
are eligible. In Prof, lie’s treatise the theory of non-Euotidean 
geometry has been exhaustively re-stated and re-estafaliiftied in 
a profound investigation on the space-problem, based en the 
work of the late von Helmholtz. 
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It is announced in ihe Times that the Local Government 
Board has given orders that the new form of vaccine mixed with 
glycerine, descril>ed in last week’s Nature (p. 391), is to Vje 
served out to all vaccination officers, following upon the recoiri' 
inendation of the Special Commission on Vaccination, which 
recently examined all the great vaccination departments of 
foreign Governments, This is to be undertaken at once, without 
regard to the vaccination legislation promised in the Queen’s 
Speech, and will be completely independent of such a meamre. 
Some delay has arisen in sending out the new lymph, owing to 
the want of a special 1at>oratory for the cultivation of the matter; 
but this will not now l>e long delayed, as soon' as the Local 
Government Medical Board is granted funds to purchase or 
secure a laboratory. 

M. DE Konviei.le informs us that the President of the In¬ 
ternational Commission for the exploration of the high atmo¬ 
sphere has issued a circular notifying that a conference will be ! 
held at Strassburg on March 28, to discuss the results obtained I 
up to this time by the ascent of free Ixitloons to high altitudes, 
and determining the measures which are to lie taken to collect 
registered observations. The German kite-balloons and Am¬ 
erican meteorological kites will also be subject for discussion. 
Invitations have been sent to a number of men of science who 
are working in similar fields of inquiry. The remarks and 
discussions will be carried on in three languages—English, 
French, and German. 

On Saturday last, February 26, the Council of the Society of 
Arts attended at MarUxtrough House, when the Prince of Wales, 
President of the Society, presented the Albert Medal to Mr. 
G, J. Symons, F.R S., “ for the services he ha.s rendered to the 
United Kingdom l>y affording to engineers engaged in the water 
supply and the sewage of towns a trustworthy Ijasis for their 
work, by establishing and carrying on during nearly forty years 
systematic observations (now at over 30CX) stations) of the rain¬ 
fall of the British Isles, and by recording, tabulating, and graphi¬ 
cally indicating the results of these observations in the annual 
volumes published by himself.” 

The lists of prize competitions for 1898 and 1899 have i“st 
reached us from the Belgian Academy. The international com¬ 
petitions consist in the answering of six questions, fur each of 
which a prize of 600 francs is offered. The.se questions are the 
following : (i) Describe the researches already made on critical 
phenomena in physical science, and complete them by new re¬ 
searches. (2) t^xpound and criticise the various theories of the con¬ 
stitution of .solutions, and supplement them by new researches, 
especially with regard to the existence of hydrates in aqueous 
solution. (3) Make some important contribution to the theory of 
correspondences ( Verwandtsekaften) between two spaces. (4) 
Original research on digestion in carnivorous plants. (5) 
Original research on the structure and development of a 
Platode, with the object of determining whether there are any 
phylogenic relations between Platyhelms and Knteroccelians. 
(6) Do the Schizophytos possess a nucleus? If so, what is its 
structure and its mode of division ? In addition, a prize of 800 
francs is offered for a solution of the problem of determining 
the influence exercised by the nitryl radicle NO, in aliphatic 
compounds on the characteristics or functions appertaining to 
alcohol, haloid ether, oxy-ethcr, &c. All papers must be written 
in French or Flemish, and must be sent to M. le Secretaire per- 
petnnl, au PaUi» des Academies, Bruxelles, before August i, 
189& They must bear a motto (not a pseudonym), and must 
be aecompanied by a sealed envelope bearing the same motto 
Otttiidni and the competitor’s name and address inside. Special 
correctness is required in the matter of quotations. The con¬ 
ditions for 1899 are similar. The questions relate to the thermal 
conductivity of liquids and solutions, to straight-line geometry, 
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to the variation oflatitude, to albuminoid subtiianccs innutrition^ 
to the Apterygota, and to the Upper Focene periixl. 

The Rome correspondent of the Daily Mail announces that 
King Humbert has given his permission to his young nephew, 
the Duke of the Abruzzi, to undertake an expedition in the Arctic 
regions. The Prince intends to visit Greenland and Laplandr 
and to study the sea currents and the geology of the locality, 
He will be accompanied by an aide-de-camp, by Drs. (fonella 
and Defilippi, who were his companions in the expedition to- 
Alaska, and by a few young naval officers. According to a 
Reuter telegram from Christiania, the Duke will leave next 
summer for Spitsbergen in order to explore the country, but 
the expedition will not start until 1899, and its first objective 
will be Franz Josef Land. .Should the conditions of the ice be 
favourable, dep6ts will be established, and an attempt will be 
made to reach the Pole by means of sledges ami dogs. In the 
event uf this proving impracticable, the expedition will confine 
itself to an exploration of Franz Josef Land. On the advice 
of Claptain Sverdrup, the Duke will ask the Danish Government 
for a supply of dogs from Clreenland, as the.^e are considered to 
be the best, 

The brilliant lantern slides exhibited by Dr, Isaac Roberts 
I at the Royal Societies’ Club on Wednesday, February 25, ir> 

I illustration of his lecture on “ Recent Intelligence from Regions 
j in the Stellat Universe,” constituted a striking testimony to his 
I achievements in astronomical photography. The nebulie and 
j clusters of stars which Dr. Roberts has now photographed 
I number about five hundred, and a list of them, us they are 
taken each year, is published in his annual Observatory Report 
in the Monthly Notiies of the Royal Astronomical Society. 

It is not too much to say that these photographs contain a mine 
j of new astronomical information which has not yet l>een worked, 

I and the value of which will increase with years. The pictures 
I represent celestial species awaiting the mind of a Darwin to 
coordinate them ; for they show stellar systems in the various 
I .stages of growth front the embryonic nebula to the finished star. 
Dr Roberts has himself endeavoured to discover the scheme of 
stellar evolution as revealed by his photographs, and he placed 
the results before his audience last week. His method of doing 
this was soundly scientific. To begin with, he showed a number 
of photographs of star regions in which the stars could be seen 
grouped into semicircles, segments, portions of ellipses, and 
lines of various degrees of curvature. .Some of these group& 
were contposed of bright stars of nearly equal magnitude ; some 
of faint stars, also of nearly equal magnitude ; while the dis¬ 
tances between the stars in the various groups were remarkably 
regular. Passing from the.se characteristics of stellar arrange¬ 
ment to photographs of spiral nehuliv, Dr. Roberts pointed out 
that the nebulous matter in the spirals was broken up into star- 
like loci, which in the regularity of their distribution resembled 
the curves and combinations of stars exhibited by photographs, 
upon which no trace of nebulosity was visible. It thus seemed 
that the curvilinear grouping of stars of nearly equal magnitude 
gave evidence that the stars had been evolved out of some 
attenuated material in space by the action of vortical motions 
and hy gravitation. Exactly how the vortical motions were 
caused, or what has brought al>out the distributions of nebu¬ 
losity in the spiral nebulte, cannot be answered ; but the mar¬ 
vellous pictures exhibited by Dr. Roberts establish the reality 
of the grouping, and furnish students of celestial mechanics with 
rich food for contemplation. 

The Bishop of London, one of its Vice-Presidents, has con - 
sented to preside at the annual general meeting of Governors 
of the Dental Hospital of London, to be held at the HoApitaU 
Leicester Square, on Thursday, March 17, at 5.30 p.m. 
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A CORRESPONDENT Wfites to inform US, with respect to the 
l^incolnshirc Naturalists’ Union, that the papers written by 
members of that association are published in the Naturalist^ 
which is issued uhder the auspices of the Yorkshire Naturalists’ 
Union. While desirous in every way to further the interests 
of local societies, the demands upon our space render it im¬ 
possible for us to enter into local controversies, and we must 
decline lo notice any further communications relating to this 
division among the naturalists of Lincolnshire. 

The following are the arrangements for lectures during March 
at the Imperial Institute. These lectures will be open free to 
the public, without tickets, seats Ireing reserved for Fellows of 
the Im^>erial Institute and persons introduced by them. Mon¬ 
day, March 7, at S.30, “The Mineral and other Resources 
of Newfoundland," liy Mr. J. H. Collins; Wednesday, March 9, 
at 3, “A Deimmstration w'ith the Cinematograph of ‘Harvesting 
in Manitoba in 1897,' " by Mr. J. S. Freer ; Thursday, March 10, 
at 8.30. “ Colonisation in Canada," by the Marquis Btiuthillier- 
Chavigny; Monday, March 14, at 8.30, “ The Alps of New 
Zealand," by Mr, E. A. Fitzgerald ; Monday, March 21, at 8.30, 
“Siam—Present and Future," by Mr. Frederick W. Yerney ; 
Monday, March 28, at 8.30, “On a proposed Railway Con¬ 
nection between India and Ceylon," by Mr. John Ferguson. 

P rom a preliminary note in the Atti dei Lincei^ we learn that 
Dr. B. I.,ongo, by studying the embryology of the Caly~ 
has discovered in their ovules certain characteristics 
forming a new link between this order of plants and the 
Rosacet£. 

We are glad to see that an attempt is being made to increase 
the usefulness of the collections of abstracts which, under the 
editorship of Mr. J. Swinburne, have for several years consti¬ 
tuted the second half of (he Proceedings of the Physical Society 
ol London. With the title “ Science Abstracts, Physics and 
Electrical Engineering," these records of current research have 
now, for the first time, appeared in separate form, and the Insti¬ 
tution of Electrical Engineers has now co-operated with the 
Phy.sical Society in their publication. Mr. Swinburne still holds 
the post of editor, and Mr. W. R. Cooper has been appointed 
sub-editor. The change is calculated both to extend the circu¬ 
lation and enlarge the scope of these abstracts by introducing 
nmtter of a practical nature without detracting from the value of 
the notices of the more theoretical papers. The numbers may 
he obtained by non-members from the publishers, Messrs. 
Taylor and Francis. 

In a communication to the Philosophical Magazine for 
P'ebruary, on the failure of german-silver and platinoid wires 
used for resistance coils in tropical climates, Mr, Kollo 
Applcyard remarks “Can metallurgists tell us the difference 
in constitution and structure between a german-silver wire that 
decays in four weeks and another that, under similar circum¬ 
stances, never fails? Or, what is even more important, can 
they make us platinoid that shall never fail ? If they cannot, 
it t)ecomes necessary to surrender these cheaper and better 
electrical materials, and fall back upon the more expensive 
alloys, beginning at platinum-silver. If sufficient time and 
means were at the disposal of metallurgists, they might discover 
the secret of permanence in alloys. Germany, vfith the advan¬ 
tages of a National Laboratory, has already attacked the 
•question, and “ manganin " is the result. Its adoption there as 
a satisfactory alloy is directly due to work done at the Reichsan- 
stalt. But it has yet to be proved that manganin will endure 
the conditions imposed by the tropics. Moreover, the doubt 
.ari.ses as to whether it is desirable to obtain from abroad material 
that ought to be produced in our own country. British cable 
manufacturers are already importing thousands of tons of sheath- 
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ing wire from Germany ; and it seems probable that, for the want 
of a National Laboratory, instrument-makers will now get tbeir 
resistance-wire from that same adventurous foreign source." 

The Report of the Meteorological Council for the year ending 
March 31, 1897, has recently been presented to Parliament. 
The Office continues to collect data relating to the meteorology 
of the ocean, and supplies complete outfits of meteorological 
instruments to officers of merchant ships who are willing to 
make Observations. Her Majesty's ships are also supplied with 
instruments, and valuable observations are received from officers 
of the Royal Navy. We have previously noticed the monthly 
current charts which have been published for several oceans. A 
.work on the meteorology of the Southern Ocean, between the 
Cape of Good Hope and New Zealand, is in course of prepara¬ 
tion ; and as no charts for this area have been previously 
published by the Office, the work will probably be of much 
value. The results of the weather forecasts continue to show a 
considerable amount of success ; for those published in tfie morn¬ 
ing new.spaper.s a complete or partial succsss of 81 per cent, is 
claimed for the year in question, while for the special forecasts 
issued during the hay-harvest, the figures show that 88 per cent, 
were useful. A still greater success is claimed for the warnings 
of storms, no less than 91‘5 per cent, being justified. For the 
study of the climatology of the British Isles, the Office continues 
to subsidise, and to maintain an intimate relationship with, a 
small number of observatories of the highest class, and to supple¬ 
ment this information by observations from a large number of 
voluntarj' stations. The principal miscellaneous investigations 
during the year refer lo anemometer experiments, earth tem¬ 
peratures, and the recently published rainfall statistics for the 
British Islands. 

Under the'name of “ alinit ’’ a new manure suitable for all 
kinds of grain has been recently introduced to the scientific and 
agricultural worlds by that enterprising firm of colour manufac¬ 
turers, Friedrich Bayer and Co., whose name is already vy 
indissolubly associated with nitragin, and the production of 
diphtheria anti-toxins. The discoverer of this mysterious 
material is a certain Herr Caron, of Ellcnbach ; and alinit in 
its present form is the outcome of four years’ laborious experi¬ 
mental investigations on the bacterial flora of different soils, 
resulting in the isolation of a particular bacillus, upon the pre¬ 
sence of which would appear to depend to an Important extent 
the fertility of certain soils. Caron has already obtained striking 
results on an experimental scale with crops from soil treated 
with pure cultures of this hsLciUm—P/leMhaeAensis alpha^ os he 
has called it. Alinit is to be had commercially from the ubove 
firm, and is sent out as a creamy-yellow powder, of which the 
nitrogenous constituents have been ascertained to be 2*5 per 
cent. Its closer investigation has been made the subject of 
memoirs by Stoklasa, of Prague, and also Messrs. Stutter and 
Hartleb. The bacillus is contained in this powder in the form 
of spores, and on cultivation is found to belong to the well- 
known aerobic group of bacteria known as the hay bacilH, 
resembling very closely the bacillus mycoides so frequently 
found in soil, and the bacillus Megatkerinm. It appears to 
grow easily upon all the usual culture media, Before Its precise 
place amongst bacterial fertilisers can be determined, irtany 
more elaborate and carefully-conducted experiments must be 
carried out. 

Prof. Arnaloo Faustini contributes to the BolkHix^tA 
thf Italian Geographical Society, which, by the way, appMis in 
a new ornamental cover, a note on the “Appearances Lapd 
recorded by various voyagers in the Antarctic r^itmi The 
paper gives point to some of the strongest arguments for Aht- 
arctic research, and summarises the topogoaphical uncertainties 
which future expeditions must set themselves to clear up- 
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At the meeting of the Vienna Academy of Sciences, on 
December t6 lost, letters Were read from Dr. Stcindachner, the 
Director of the Poia Expedition in the Red Sea. Writing 
at the end of November, Dr. Sleindachner reports that deep-sea 
work was at an end, but that observations along the coast and 
amongst the islands were being continued as the very unfavourable 
weather permitted. Valuable collections were made on the 
Dahalak and Nakra Khor islands, specially in connection with 
the coral formations and the shallow-water fishes ; and the 
extinct volcanoes and the lava-sheets of Peacock Hill Bay were 
examined. The Pola reached Assab on November 30, and 
Mocha on December 14, 1S97. 

M. i.E Comte P. ok Barthbi.kmy publishes a letter in the 
Comptes rendtts of the Paris Geographical Society, on the 
possible lines of communication between Euang-Prabang and 
the coast, and on the navigability of the Mekong. It would 
seem that little or nothing can be made of the Tran-Nunh 
plains as long as they remain in the hands of the present 
degenerate population ; although something might be possible if 
the Meo population of the mountainous districts took their place. 
The only part of the Mekong really adapted to navigation is 
the stretch of 650 kilometres between Vien-Tiane and Savan- 
nakhek. The future of Luang-Prabang evidently depends on 
the speedy realisation of one or more of the numerous railway 
schemes proposed. 

Mr. Porter has just published the tenth part of Messrs. 
Sclater and Thomas’s illustrated “Book of Antelopes.” Two 
more parts, already in a forward state, wilt finish the account 
of the Gazelles and allied forms, and bring the third volume 
to a clo-se. The fourth and concluding volume will be 
devoted to the Oryxes and Strcpsiceres. Altogether the work 
will contain one hundred coloured plates, about seventy of which 
were originally prepared under the superintendence of the late 
Sir Victor Brooke, many years ago, for a somewhat similar work 
which he had planned, but did not live to accomplish. 

In referring to the election of three new members of the 
Athenseum Club, in the first note last week, the designation of 
the Club was inadvertently omitted. 

Dr. G, Lindsay Johnson writes calling attention to an 
obvious misprint in the fortieth stereotyped edition of Vega’s 
Logarithmic Tables. The logarithmic sine of o'* 6', printed 
as 9*2418771, should be 7*2418771. 

Prof. Charles Fabke, of the University of Toulouse, has 
just completed the second supplement to his well-known treatise 
on Photography. The new volume deals with the progress made 
in ail branches of the subject during the years 1893 to 1896. 

Thb additions to the Zoological Society’s Gardens during the 
past week include three Black-backed jackals \CaiU5 mtsomelas) 
from South Africa, presented by Mr. J. £. Matcham ; a Black- 
backed Jackal {Canis nusomelas) from South Africa, presented 
by Captain Travers; two Black Spider-Monkeys {Aieies ater) 
from Eastern Peru, a Downy Owl {Putsatrix torquata) from 
Pori, twelve White's Tree Frogs {^Hyla caruUa) from Australia, 
depcxiited ; a Temminck's Trogopan ( CtrUrnis Ummincki) from 
China, a Bearded Lizard {Amphiholitrus harbatm) from Aus¬ 
tralia, purchased. 


OUR ASTRONOMICAL COLUMN 

Bcupsk Negatives.— In order to minimise the risk in re¬ 
turning the eclipse negatives to England from the Eclipse 
Station at Viziadrug, they were divided into three batches, a 
coipplete set belngmadc up in each batch by positives from the 
Other negatives. Two of these sets have already arrived safely 
tn £n|[land, and testify to the clearness of the atmosphere 
during totality. The smallness of the prominences is very 
noticeable, both in hydrogen and K (calcium) radiations, a fact 
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which was observed at South Kensington in H, li^ht on the day 
of the eclipse. Another conspicuous feature is the intense 
brightness of some of the coronal streamers at their base. The 
negatives of the corona also verify the reports from the visual 
observations, which stated that the general form was like those 
of 1886 and 1896. The resemblance to the latter is very 
striking, especially when we remember that it was the north 
point of the axis which was presented to us at that eclipse p 
whilst in the last eclipse in January, the south point of the axis 
is inclined towards us. 

Cinematografii in Astronomy.— We have already learnt 
that the cinematograph was employed with success during the 
recent solar eclipse, out M. Camille Flammarion has turned it 
to the further use of exhibiting to a large audience the various 
celestial movements. He has photographed the heavens at 
different times from sunset to sunrise with a wide-angled lens in 
the cinematograph, and as the whole movements during a single 
night are projected on the screen, and passed through in a few 
minutes, no very rapid rate of exposing the photographs is 
required. For showing sunset at one horizon, follow^ by the 
movement of the stars and sunrise at the other horizon, and 
also the movement of the moon amongst the stars, this method 
has been employed with great success. He proposes in addition 
to this to photograph the sun-spots, and thus exhibit by their 
movement the rotation of the sun. For the earth he has con¬ 
structed a large model, and photographed it with a cinemato¬ 
graph when rotating and illuminated by light arranged so as to 
represent the sun ; this was exhibited at the last meeting of the 
French Astronomical Society, and was greatly admired. 

A Probable New Star.— In Astr, Nach.^ No. 3476, it is 
pointed out that the probable new star announced by Esptn, and 
not in the B. D., is, however, in the small edition as an 
addendum, + 32^*'15260; 8*0mag., yh. 12m. 15*65., + 32® 18'*4 L. 
This is the same star as recorded by the Rev. T. K. Espin, so in 
all probability it is another observation of a variable star. An 
examination of its spectrum, made at South Kensington, at once 
showed that the star had not a spectrum peculiar to temlwrary 
stars, and hence was probably only an omission from the star 
charts. 

Electrolytic Refi-ectors.— In a paper read Iwfore the 
Institution of Electrical Erqjinccrs, and reproduced in hidmtrie^ 
and Iron for February 18, Mr. Sherard Coviper-Coles de¬ 
scribes a method !)y which a metallic reflector can bo made by 
an electrolytic process. The method is intended, in the first 
place, for the manufaciure of metallic mirrors for use as project01 s 
in search lights, and also to overcome the difficulty that has. 
been experienced in producing a true metallic reflector that will 
not readily tarnish when e\ix>sed to the heat of an arc light 
but the same method is also applicable for the production of 
mirrors for astronomical purposes. The process is, of course, a 
copying one. and consists in taking a concave surface from a 
convex mould, so figured as to give the correct curvature It* the 
copy taken from it. In the words of the author, “a glass mould 
is prepared, the convex side of which is accuralely shaped and 
polished to form a true reflecting surface. On the prepared^ 
surface is deposited a coating of metallic silver, which is thrown 
down chemically on the glass, and then polished so as to ensure 
the copper backing i>einp adherent to the silver. The mould 
thus prepared is placed in a suitable ring and frame, and im¬ 
mersed in an electrolyte of copper sulphate, the mould being 
rotated in a horizontal position. The copper adheres firmly to 
the silver, and together they form the reflector, which is sub- 
sequently separated from the glass mould by placing the whole 
in cold or lukewarm water, and then gradually raising the tem¬ 
perature of the water to 120'’ F., when the metal reflector will 
leave the glass mould, due to the uneoual expansion i>f the two.” 
The concave surface of the reflector thus obtained has a brilliant 
polish, and requires no further treatment to answer all the pur¬ 
poses of a reflector ; but for uses where tarnishing would soon, 
take place, it is further immersed in a bath of palladium am¬ 
monium chloride, and a coating of palladium deposited oti the 
concave side; this metal does not tarnish readily, anrl resists, 
heat to a wonderful degree. 

This new method of making mirrors eleclrolytically would 
seem to have a promising future befoire it, for great pains could 
be taken in making the mould,' from which any number of 
copies could be taken without the usual laborious process of 
grinding and figuring each individual hiirrof, and yet each one 
would have a correct reflecting surface. 
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SCIENTIFIC ADVANTAGES OF AN 
ANTARCTIC EXPEDITION} 

Dr. Murray’s Address. 

^■'ROM a scientific point of view the advantages to be derived 
^ from a well-equipped and well-directed expedition to the 
Antarctic would, at Ine present time, be manifold. Every 
department of natural knowledge would be enriched by system¬ 
atic observations as to the order in which phenomena coexist 
and follow each other, in regions of the earth’s surface about 
which we know very little or are wholly ignorant. It is one of 
the great objects of science to collect ol>servation.s of the kind 
here indicated, and it may be .safely said that without them we 
can never arrive at a right understanding of the phenomena by 
which we nre surrounded, even in the habitable jiarts of the 
globe. 

Before considering the various orders of phenomena, concern¬ 
ing which fuller information is urgently desired, it may be well 
10 p<dnt out a fundamental topographical dillerence between the 
Arctic and Antarctic. In the northern hemisphere there is a 
polar sea alniosi completely surrounded by continental land, 
and continental conditions for the most part prevail. In'the 
fioutliern hemisphere, on the other hand, there is almost 
certainly a continent at the South Pvile, which is completely 
surrounded by the (jcean, and, in those latitudes, the most 
simple and extended oceanic conditions on the surface of the 
globe are encountered. 

'fhe Atmosphen, 

One of ihe most remarkable features in the meteorology of 
the globe is the low atmospheric pressure at all sea.sons in the 
southern hemisphere south of latitude 45“ S., with the accom¬ 
panying strong westerly and north-westerly winds, large rain 
and snow fall, all round the South Polar regions. The mean 
pressure seems to be less than 29 inches, which is much lower 
than in similar latitudes in the northern hemisphere. Some 
meteorologists hold that this vast cyclonic system and low- 
pressure area continues south as far as the pole, the more 
southerly parts being traversed by secondary cyclones. There 
are, however, many indications that the extreme South I*olar 
area is occupied by a vast anticyclone, out of which winds blow 
towards the girdle of low pressure outside the ice-bound region. 
In support of this view it is pointed out that Ross’s barometric 
observations indicate a gradual rise in the pressure south of the 
latitude of 75* S., and all Antarctic voyagers agree that when 
near the ice the majority of the winds are from the south and 
south-east, and bring clear weather with fall of temperature, 
while northerly winds bring thick fogs with rise of temperature. 

All our knowledge of the meteorological conditions of the 
Antarctic is limited to a few observations during the midsummer 
months, and these indicate that the temperature of the snow- 
eovered Antarctic continent is even at that time much lower 
than that of the surrounding sea. The anticyclonic area at the 
South Pole appears therefore to be permanent, and when in 
winter the seaiuce is for the most part continuous and extends 
far to the north, the anticyclonic area has most probably a much 
wider extension than in summer. This is indicated by the 
south-easterly winds, which at times blow towards the southern 
point of the American continent in June and Jul^. 

All observations in high southern latitudes indicate an ex¬ 
tremely low summer temperature. In winter we have no direct 
observations. The mean of Ross’s air temperatures south of 
latitude 63'’ S. was 28*74® which is about the freezing-point 
of sea-water, and his maximum temperature was 43’5‘' F. Both 
Wilkes and D’Urville observed pools of fresh water on several 
icebergs, and, when sailing along the ice barrier, Ross saw 
“gigantic icicles depending from every projecting point of its 
perpendicular cliffs’^ (Ross, “Antarctic Voyaije,” vol. i. p. 237^ 
so It is probable that extensive melting sometimes takes place. 

In the latitude of the Antarctic circle the air is frequently at 
or near the point of saturation, and precipitation takes place 
in the form of rain, sleet, snow, or hail. Most of the observ¬ 
ations near the ice-covered land show, however, a much drier 
atmosphere, and in all probability precipitation over the Ant¬ 
arctic continent takes place in the form of fine snow crystals, 
such as is recorded in the interior of Greenland. 

There would appear, then, to be good reasons for believing 
that the region of the South Pole covered by what may be 
regarded practically as a great permanent anticyclone, with a 

1 AddruM by Dr. John Murray, F.R.S^ and Bubsaquent speeches, 
delivered ai n special meeting of the Royal Society on February 34. 
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much wider extension in winter than in summer. It is most 
likely that the prevailing winds blow out from the pole all the 
vear round towards the surrounding sea, as in the case of Green¬ 
land ; but, unlike Greenland, this area is probably seldom 
traversed by cyclonic disturbances. 

But what has tbeen stated only shows how little real know¬ 
ledge we possess concerning the atmospheric conditions of high 
southern latitudes. It is certain, however, that even two years’ 
systematic observations within these regions would be of the 
utmost value for the future of meteorological Science. 

Antantic /ce. 

From many points of view it would be important to learn 
something aliout the condition'and distribution of Antarctic sea- 
ice during the winter months, and especially about the position 
and movements of the huge table-shaped icebergs at this and 
other seasons of the year. These flat-topped icebergs* with a 
thickness of 1200 or 1500 feet, with their stratification and 
their perpendicular cliffs, which rise 150 or 200 feet alx^ve and 
sink 1100 or 1400 feet below the level of the sea, form the most 
striking peculiarity of the Antarctic Ocean. Their form and 
structure seem clearly Ui indicate that they were formed on an 
extended land surface, and have been pushed out over low-lying 
coasts into the sea. 

Ross sailed for 300 miles along the face of a great ice-barrier 
from 150 to 200 feet in height, off which he obtained depths of 
1800 and 2400 feet. This was evidently the sea-front of a great 
creeping glacier or ice-cap just then in the condition to give 
birth to the table-shaped icebergs, miles in length, which have 
l>een described by every Antarctic voyager. 

All Antarctic land is not, however, surrounded by .such in¬ 
accessible cliffs of ice, for along the .seaward faces of the great 
mountain ranges' of V^ictoria Land the ice and snow which 
descend to the sea apparently form cliffs not higher than 10 to 
20 feet, and in 1895 Kri.sicnscn and liorchgrcvink landed on a 
pebbly l^ach, occupied by a penguin rookery, at Cape Adarc 
without encountering any land-ice descendinj^ to the sea. Where 
a penguin rookery is situated, we may be quite sure that there i.s 
occasionally open water for a considerable [>ortion of the year, and 
that conseouently landing might be effected without much diffi¬ 
culty or delay, and further that a party, once landed, might with 
.safety winter at such a spot, where the penguins would furnish 
I an abundant supply of food and fuel. A properly equtppt^ 
party of observers situated at a point like this on the Antarctic 
continent for one or two winters might carry out a most valuable 
series of scientific observations, make .sucessful excursions 
towards the interior, and bring back valuable information as to 
the probable thickness of the ice-cap, its temperature at 
different levels, its rate of accumulation, and its motions, con¬ 
cerning all which p^^ints there is much difference of opinion 
among scientific men. 

Antardic Land. 

Is there an Antarctic continent ? It ha.s already been stated 
that the form and structure of the Antarctic ice^rgs indicate 
that they were built up on, and had flowed over, an extended 
land surface. As these bergs are floated to the north and broken 
up in warmer latitudes they distribute over the floor of the ocean 
a Urge quantity of glaciated rock fragments and land detritus. 
These materials were dredged up by the Chailen^r in consider* 
able quantity, and they show that the rocks oi^er which the Ant¬ 
arctic land-ice moved were gneisses, granites, mica-schUU, 
quartziferous dioriies* grained quartzites, sandstones, limestonjui, 
and shales. These lithological types are distinctively indicative 
of continental land, and there can be no doubt alxiut their having 
been transported from land situated towards the South fVde. 
D’Urville describes rocky islets off Ad^tie Land composed of 
granite and gneiss. Wilkes found on an iceberg, near the same 
place* boulders of red sandstone and basalt. Borchgievink and 
Bull have brought back fragments of mica-schists and other con¬ 
tinental rocks from Cape Adare. Dr. Donald brought back 
from JoinvUle Island a piece of red jasper or chert containing 
RadioUria and Sponge spicules. Captain Larsen brought from 
Seymour Island pieces of fossil coniferous wood, and also fbasil 
shells of Cttcullaa^ Cytherea^ Cyprina^ and Ah/ara. 

having a close resemblance to species known to occur in lower 
Tertiary beds in Britain and Patagonia. These fossil rernalns 
indicate in these areas a much warmer climate in past limes. 
We are thus in possession of abundant indications there U 
a wide extent ot continental land within the ice-bound regions 
of the southern hemisphere. 
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It U not likely that any living land*fauna will be discovered 
on tibe An^rcttc continent away from the penguin rookeries. 
Still, an Arttat’ctic expedition will certainly throw much light on 
riiahy gedloglcal pronlemn. Fossil finds in high latitudes are 
always of special importance. The pieces of mssil wood from 
Seymour Island can hardly be the only relics of plant life that 
are likely to be met with in Tertiary and even older system.s 
within the Antarctic. Tertiary, Mesozoic, and Palaeozoic forms 
are tolerably well developed in the Arctic regions, and the 
occurrence of like forms in the Antarctic regions might be ex¬ 
pected to suggest much as to former geographical changes, such 
as the extension of the Antarctic continent towards the north, 
and its connection with, or isolation from, the northern con¬ 
tinents, and also as to former climatic changes, such ns the 
presence in pre-Tcrtiary times of a nearly uniform temperature 
in the waters of the ocean all over the surface of the globe. 

Afa((tt€tic and Pendulum Obsei-vatious, Geodetic Measure¬ 
ments, 'rides and Currents, 

In any Antarctic expedition magnetic observations would, of 
course, form an essential part of the work to be undertaken, 
and the importance of such observations has been frequently 
dwell upon by eminent physicists and navigators. Should a 
party of competent observers be .stationed al Cape Adare for 
two years, pendulum observations could be carried out there and 
at other [winIs within the Antarctic, or even on icebergs and 
on the interior icc-cap. It might be possible to measure a degree 
oh*the Antarctic continent or icc-cap, which would be a most 
useful thing to do. By watching the motions of the icebergs 
and ice from land at Cnpc Adare, much would be learnt about 
oceanic currents, and our knowledge of the tides would be in¬ 
creased by a systematic series of tidal observations on the shores 
of Antarctica, where we have at present no observations. The 
series of scientific observations here mentioned, and others that 
might he indicated, would fill up many gaps in our knowledge of 
the physical conditions of these high southern latitudes. 

Depth of the Antarctic Ocean, 

In regard to the depth of the ocean immediately Surrounding 
the Antarctic continent we have at present very meagre inform¬ 
ation, and one of the objects of an Antarctic expedition would 
lx: to supplement our knowledge by an extensive series of 
soundings in all directions throughout the Antarctic and 
.Southern Oceans. It would in this way be possible, after a care¬ 
ful consideration of the depths and marine deposits, to trace out 
approximately the outlines of the Antarcnc continent. Al the 
present time we know that Koss obtained depths of too to 500 
fathoms all over the great bank extending to the east of Victoria 
Land, and somewhat similar depths have Ixjcn obtained extend¬ 
ing for some distance to the east of Joinville Island. Wilke.s 
sounded in depths of 500 and 800 fathoms about twenty or 
thirty miles off Ad^lic Land. The depths found by the Chal¬ 
lenger in the neighlx)urhood of the Antarctic circle were from 
130010 1800 fathoms, and further north the soundings 

ranged from 1260 to 2600 fathoms. To the south-west of South 
Georgia, Koss paid out 4000 fathoms of line without reaching 
bottom. In the charts of depth which I have constructed, I 
have always placed a deep .sea in this position ; for it appears 
to me that Ross, who knew very well how to take soundings, 
was not likely to have been mistaken in work of this kind. 

The few indications which we thus possess of the depth of the 
ocean in this part of the world seem to show that there is a 
gradual shoaling of the ocean from very deep water towards 
the Antarctic continent, and, so far as we yet know, either from 
soundings or temperature observations, there are no basins cut 
off from general oceanic circulation by barriers or ridges, similar 
to those found towards the Arctic. 

Deposits of the Antarctic Ocean 

The deposits which have been obtained close to the Antarctic 
continent consist of blue mud, containing glauconite, made up 
for the part of detrital matters brought down from the land, 
but containing a considerable admixture of the remains of pelagic 
and other oeganisms. Further to the north there is a very pure 
diatom OQze, containing a considerable quantity of detrital matter 
from'icebergs, and a few pelagic foraminifera. This deposit 
appears to form a zone right round the earth in these latitudes. 
Stfll fhfther to tlw north the deposits pass in deep water, either 
into a Globigerina ooze, or into a red clay with manganese 
nodulei, sharks’ teeth, ear-bones of whales, and the other 
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materials characteristic of that deep-sea deposit. Since these 
views, however, as to the distribution of deep-sea deposits 
throughout these high southern latitudes, arc founded u()oa re- 
latively few samples, it cannot l>e doubted that further samples 
from different depths in the unexplored region.s would yield 
most interesting information. 

Temperature of the Antarctic Ocean, 

The mean daily tenmeraturc of the surface waters of the Ant¬ 
arctic, as recorded by Koss, to the south of latitude 63** S. in the 
summer months, varies from 27*3^' to 33’6”, and the mean of all 
his observations is 29’85". As already stated, his mean for the 
air during the same period is somewhat lower, being 2874". In 
fact, all observations seem to show that the surnice water is 
warmer than the air during the summer months. 

The Challenge* observations of temperature beneath the 
surface indicate the presence of a stratum of colder water 
wedged lietween warmer water at the surface, and warm water 
at the bottom. This wedge- shaped stratum of cold water ex¬ 
tends through about 12“ of latitude, the thin end terminating 
al)out latitude 53' temperature varying from 28° at 

the southerq thick end to 32*5'* at the northern thin end, 
while the temperature of the overlying water ranges from 29' in 
the south to 38'' in the north, and that of the underlying water 
from 32'’ to 35". This must be regarded as the distribution of 
temperature only during the .summer, for it is improbable that 
during the winter months there is a warmer s\irface layer. 

In the greater depths of the Antarctic, as far south as the 
Antarctic circle, the temperature of the water varies between 
32' and 35“ F., ami is not, therefore, very different from the 
temperature of the deepest bottom water of the tropical regions 
of the ocean. The presence of this relatively warm water 
in the deeper parts of the Antarctic Ocean may be explained 
by a consideration of general oceanic circulation. The warm 
tropical waters which are driven southwards along the eastern 
coasts of South America, Africa, and Australia into the great 
all-encircling Southern Ocean, there become cooled as they are 
driven to the east by the strong westerly winds. These waters, 
on account of their high salinity, can suffer much dilution with 
Antarctic water, and still be denser than water from these higher 
lalifude.s at the same temperature. Here the density observations 
and the sea-water gases indicate that a large )>ari of the cold water 
found at the greater depths of the ocean prot>ably leaves the .sur¬ 
face and sinks towards the bottom in the Southern Ocean, between 
the latitudes of 45“ and 56" S. These deeper, but not neces¬ 
sarily bottom, layers are then draw n slowly northwards towards 
the tropics, to supply the deficiencies there produced by evapor¬ 
ation and south ward-flowing -surface currents, and these deeper 
layers of relatively warm water appear likewise to be slowly 
drawn southwards to the Antarctic area to supply the place of 
the ice-cold currents of .surface water drifted to the north. 
This warm underlying water is evidently a potent factor in 
the melting and destruction of the huge table lopped icebergs 
of the southern hemisphere. While these views as to circulation 
of oceanic water appear to be well established, still a fuller ex¬ 
amination is most desirable at different .seasons of the year, with 
improved thermometers and sounding machines. Indeed, all 
deep-sea apparatus has l^en so much improved as a result of 
the explorations, that the labour of taking salinity 

and all other oceanographical observations has been very mubh 
lessened. 

Pelagic Life of the Antarctic Ocean. 

In the surface waters of the Antarctic there is a great abun¬ 
dance of diatoms and other marine algie. These floating banks 
or meadows form primarily not only the food of pelapic 
animals, but also the food of the abundant deep sea life wh^h 
covers the floor of the ocean in these south polar regions. 
Felogic animals, such as copetx>ds, amphipods, molluscs, and 
other marine creatures, are also very abundant, although species 
are fewer than in tropical waters, Some of these animals seem 
to be nearly, if not ouiie, identical with those found in high 
northern latitudes, and they have not lieen met with in the inter¬ 
vening tropical rones. The numerous species of shelled 
Pteropods, Foraminifera, Coccoliths, and Rhahdoliths, which 
e^ist in the tropical surface waters, gradually disappear as we 
approach the Antarctic circle, where the .shelled Pteropods are 
represented by a small Limacina, and the Foraminifera by only 
two sfMcies of Globi^rina, which are apparently identical with 
those in the Arctic Ocean. A peculiarity of the tow-net gather¬ 
ings made by the Challenger Expedition in high southern 
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latitudes^ is the great rarity or absence of the pelagic larvae of 
bcnthonic organisms, and in this respect they agree with similar 
collections from the cold waters of the Arctic seaa The absence 
of these larvae from polar waters may be accounted for by the 
mode of development of benthonic animals to be referred 
to presently. It must be remembered that many of these 
pelagic organisms pass most of their lives in water of a 
temperature below 32^" F., and it would be most interesting to 
learn more about their reprr>duction and general life-history. 

Benthos Life of the Antarctic Ocean. 

At present we have no information as to the shallow-water 
fauna of the Antarctic continent; but, judging from what we do 
know of the off-lying Antarctic islands, there are relatively few 
species in the shallow waters in depths less than 25 fathoms. 
On the other hand, life in the deeper waters appears to be ex¬ 
ceptionally abundant. The total number of species of Metazoa 
collected by the Challenger at Kerguelen in depths less than 
fathoms was about 130, and the number of additional species 
known from other sources from the shallow waters of the same 
island is 112, making altogether 242 species, or 30 species less 
than the number obtained in eight deep hauls with the trawl 
and dredge in the Kerguelen region of the Southern Ocean, in 
depths exceeding 1260 fathoms, in which eight hauls 272 species 
were obtained. Observations in other regions of the Great 
Southern Ocean, where there is a low mean annual temperature, , 
also show that the marine fauna around the land in high 
southern latitudes apt^ars to \se very poor in species down to a 
depth of 25 fathoms, when compared with the number of s|)ecie.s 
present at the mud-line about too fathoms, or even at depths of 
about 2 miles. 

In 1841 Sir James Ross stated that the animals he dredged 
off the Antarctic continent were the same as those he had 
dredged from similar depths in the Arctic Seas, and he suggested 
that they might have passed from the one jxiie to the other by 
way of the cold waters of the deep sca.^ Subsei|uent researches 
have shown that, as with pelaj;ic organisms, many of the 
bottom-living species are identical with, or closely allied 
to, those of the Arctic regions, and are not represented in 
the intermediate tropical areas. For instance, the most .striking 
character of the shore-fish fauna of the .Southern Ocean is 
the reappearance of types inhabiting the corresjxmding lati¬ 
tudes of the northern hemisphere, and not found in the inter¬ 
vening tropical zone. This interruption of continuity in the 
distribution of shore-fishes is exemplified by .species a.s well as 
genera, and Dr. Gunther enumerates eleven species and twenty- 
nine genera as illustrating this method of distribution. The fol¬ 
lowing are among the species ChimceralCAi'wtiPra moftstrosa), 
two species of Dog-fish {Acanthias vn/garis and A. Blainvilli)^ 
the Monk-fish (Bhina John Dory {^Zem faSer)^ Angler 

{Lophius piscatorius)^ Bellows-fish {Centrists scolopax)^ Sprat 
\Ciupea spra/tus). The genus by which the family JJcrycidEe is 
represente<Hn the southern temperate zone {TrachichIh}fs) \s much 
more nearly allied to the northern than to the tropical genera. “As 
in the northern temf)erate zone, so in the southern ... the variety 
of forms is much less than between the tropics. This is espe¬ 
cially apparent on comparing the number of species constituting 
a genus. In this zone, genera composed of more than ten species 
are the exception, the majority having only from one to five.” 

. . . “ Poly prion is one of those extraordinary instances in 
which a very specialised form occurs at almost opposite points 
of the globe, without having left a trace of its previous existence 
in, or of its passage through, the intermediate space.” 

Speaking of the shore-fishes of the Antarctic Ocean, OUnther 
says : “ The general character of the fauna of Magelh«;n’s Straits 
and Kerguelen's Land is extremely similar to that of Iceland and 
Greenland. As in the Arctic fauna, Chondropterygiana are scarce, 
and represented by Acanthias vulgaris and species of Raja. . . . 
As to Acanihopterygians, Cataphrocti, and Scorpaenidse are 
represented as in the Arctic fauna, two of the genera {Sebaslet 
and Agonus) being identical. The Cottidee are replaced by six 
genera of Trachinidx, remarkably similar in form to Arctic 
types. . . . Gadoid fishes reappear, but are less developed; as 
usual they are accompanied by Myxine. The reappearance of 
so specialised a genus as Lycodes is most remarkable.*'^ 

These statements with reference to shore-fishes might, with 
some modifications, be repeated concerning the distribution and 
character of all classes of marine invertebrates in high northern 

1 '*AnUrctic Voysge/'p. 

^ Gflnthcr, *'Study of rMbett, pp. 2da-z9o. (Edinburgh, tSSo.} 
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and high southern latitudes. The ChalUn^r researches show 
that nearly 350 species taken in high southern latitudes occur 
also in the northern hemisphere, but are not recorded from the 
tropical zone. Fiffy-four species of sea-weeds have also been 
recorded as showing a similar distribution.^ Bi|X)larity in the 
distribution of marine organisms is a fact, however much 
naturalists may differ as to its extent and the way in which it 
has originated. 

All those animals which secrete large quantities of carbonate 
of lime greatly predominate in the tropics, such as Corals, 
Decapod Crustacea, Lamellibranchs, and Gasteropods. On the 
other hand, those animals in which there is a feeble develop¬ 
ment of carbonate of lime structures predominate in cold polar 
waters, such as Hydroida, Holothuroidea, Annelida, Amphi- 
poda, Isopoda, and Tunicata. This difference is in direct rela¬ 
tion with the temperature of the water in which these organisms 
live, carbonate of lime being thrown down much more rapidly 
and abundantly in warm than in cold water by ammonium 
carbonate, one of the waste products of organic activity. 

In the Southern and Sub-antarctic Ocean a large proportion 
of the Kchinoderms develop their young after a fashion which 
precludes the possibility of a pelagic larval stage. The young 
are reared witnin or upon the body of the parent, and have a 
kind of commensal connection with her till they are large 
enough to take care of themselves. A similar method of direct 
development has been observed in eight or nine species of 
Echinoderms from the cold waters of the northern hemisphere. 
On the other hand, in temperate and tropical regions, the de¬ 
velopment of a free-swimming larva is so entirely the rule that it 
is usually described as the normal habit of the Kchinodermata. 
This similarity in the mode of development lietween Arctic and 
Antarctic Echinoderms (and the contrast to what takes place in 
the tropics) holds good also in other classes of Invertebrates, 
and probably accounts for the absence of free-swimming larvie 
of benthonic animals in the surface gatherings in Arctic and 
Antarctic waters. 

What is urgently ref^uired with reference to the biological 
problems here indicated is a fuller knowledge of the facts, and 
It cannot be doubted that an Antarctic expedition would bring 
back collections and observations of the greatest interest to all 
naturalists and physiologists, and without such information it is 
impossible to discus.s with success the pre.sent distribution of 
organisms over the surface of the globe, or to form a true con¬ 
ception of the antecedent conditions by which that distribution 
has been brought about. 

Concluding Remarks. 

There are many directions in which an Antarctic Exj^edition 
would carry out important observations besides those already 
touched on in the foregoing statement. From the purely 
exploratory jv>int of view much might be urged in favour of an 
Antarctic Expedition at an early date ; for the further progress 
of scientific geography it is essential to have a more exact know¬ 
ledge of the ioix>graphy of the Antarctic regions. This would 
enable a more just conception of the volume relations of land 
and sea to be formed, and in connection with pendulum observ¬ 
ations some hints as to the density of the sub-oceanic crust and 
the depth of the Antarctic ice cap might be obtained. In case 
the awve sketch may possibly have created the impression 
that w'c really know a'great deal about the Antarctic regions, 
it is necessary to rc-state that at) the general conclusions chat 
have been indicated are largely hypothetical, and to again urge 
the necessity for a wider and more solid l^se for generalisa¬ 
tions. The results of a successful Antarctic Expedition would 
mark a great advance in the philosophy—apart from the mere 
facts—of terrestrial science. 

No thinking j)erson doubts that the Antarctic will be explored. 
The only questions arc : when ? and by whom ? I should like 
to see the work undertaken at once, and by the British Navy. 

I should like to see a sum of 150,000/. inserted in the estimates 
for the purpose. The Government may have sufficient grounds 
for declining to send forth such an expedition at the . present 
time, but that is no reason why the scientific men of the country 
should not urge that the exploration of the Antarctic would 
lead to important additions to knowledge, and that, in the 
interests of science among Engitsh-speaking peoples^ the United 
Kingdom should take not only a large but a leading part in any 
such exploration. 

t Murray and Barton. ** Phycological Msmoin of the British Motfum,” 
Part 3. (London. 1895.) 
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The Antarctic Ice-shbet : Duke ok Arcyll. 

Scientific men generally feeU 1 think, that they do not need to 
^ive detailed reasons in connection with particular subjects of 
inc^uiry, (o justify their unanimous desire for an Antarctic Expe* 
dition. It is enough, surely, for them to point out the fact that 
a very large area of the suriace of our small planet is still almost 
unknown to us. That it should be so seems almost a reproach 
to our civilisation. As to detailed reasons, it may almost be said 
with truth that there is hardly one of the physical sciences on 
which important light may not be cast by Antarctic exploration. 
Oceanic circulation ; meteoroluRy ; magnetism; distnoution of 
animal and vegetable life, not omy in the present but in the past; 
geology ; mineralogy; volcanic action under special conditions 
—all of these are subjects on which the phenomena of the 
Antarctic regions arc sure to bear directly. 

If, however, I am asked to specify more particularly the 
question on which I look for invaluable evidence which can be 
got nowhere else, I must name, above all others, the most 
difficult questions involved in quaternary geology. Geologists 
are nearly all agreed that there has been, very recently, a glacial 
age—an age in which glacial conditions prevailed over the whole 
northern hemisphere to a much lower latitude than they prevail 
now. But geologists diffier widely and fundamentally from each 
other as to the form which glacial agencies took during that 
period. In particular, many geologists believe in what they call 
an “ice sheet ‘that is to say, in the northern world having 
been covered by an enormous mass of ice several thousand feet 
thick, which, as they assert, “ flowed ” over mountain areas as 
well as over plains, and filled up the bed of seas of a consider¬ 
able depth. Other geologists disbelieve in this agency alto¬ 
gether. They deny tliat even such a body of icc ever existed ; 
it could not possitW have moved in the way which the theory 
assumes. They affirm, also, that the facts connected with 
glaciated surfaces do not indicate the planing down by one 
universal sheet of enormous weiglit and pressure; but, on the 
contrary, the action of small and lighter bodies of ice, which 
liave acted partially and unequally on diflerent surfaces differenily 
exposed. 

We might have hoped that this controversy could be settled 
by the facLs connected with the only enormous ice-sheet which 
exists in the northern hemisphere, vi^. that which covers the 
great continent of Greenlana. But that icc-shcet, enormous 
though it be, does certainly not do what the ice-sheet of the 
Glacial Age Is supposed to have done. Tlmt is to say, it does 
not flow out from Greenland, fill the adjacent seas, or override 
the opposite c<»ast8, even in so narrow a sheet as Smith’s Sound. 
But this evidence is negative only. In the Antarctic continent 
we have reason to believe that there is a larger ice-sheet, and it 
certainly does protrude into the adjacent seas, not merely ^ 
sending out broken, floating fragments, but in unbroken icc cliflis 
of great height. Now we want to know exactly under what 
conditions this protrusion takes place. Dr. Murray sjieaks of it 
as “creepinjE** seawards—a more cautious word than “flow¬ 
ing.” But is it certain that it does even creep ? May it not 
simply grow by accretion or aggregation till it reaches a depth 
of water so great as to break it off by flotation ? Does it, or 
does it not. carry detritus when no delntus has been dropped on 
its surface ? Or docs it pick up detritus from its own bed ? Or 
does it push foreign matter before it ? Does the perfectly tabular 
form or the Antarctic icebergs indicate any differential move¬ 
ment in the parent mass at all; or does it not indicate a con¬ 
dition of immobility until their buoyancy lifts great fragments 
off? What is the condition of the rocks on which they rest ? Is 
there any thrust upon the mass from^ the mountain ranges on 
which the ^thering ground lie.® ? Or is the whole country one 
«RSt gathenng ground from the continual excess of precipitation 
over melting ? These questions, and a hundred others, have to 
be solved by Antarctic discovery ; and until they are solved we 
cannot argue with security on the geological history of our own 
now temperate regions. The Antarctic continent is unquestion¬ 
ably the region of the earth in which glacial conditions are at 
th«lr maximum, and therefore it is the region in which we must 
took for all the information attainable towards, perhaps, the most 
difficult problem with which geological science has to deal. 

Sir Joseph Hooker’s Views, 

Dr. Murray’s admirable summary of the scientific information 
obtainable by an orpinised exploration of the Antarctic r^ions, 
leaves nothing further to be said under that head. I can only 
record the satisfaction \y\th which I heard it, and my earnest 
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hope that it will lead to action being taken by the Government 
in the direction indicated. 

Next to a consideration of the number and complexity of the 
objects to be obtained by an Antarctic Expedition, what dwells 
most in my imagination, is the vast area of the unknown region 
which is to be the field for investigation - a region which, in 
its full extension, reaches from the latitude of S. to the 
Southern Pole, and embraces every degree of longitude. This 
is a very considerable portion of the surface of the glol>e, and 
it is one that has been considered to be for the mf>st part 
inaccessible to man ; I will, therefore, ask you to accompany the 
scientific explorer no further than to the threshold of the 
scenes of his labours, that you may see how soon and how 
urgently he is called upon to study some of those hitherto 
unsolved Antarctic problems that he will there encounter. 

In latitude 60^ an open ocean girdles the gl<>l>e without 
break of continuity. Proceeding southwards in it, probably 
before reaching the Antarctic Circle, he encounters the floating 
ice fields which form a circumpolar girdle known as “ The 
Pack ” approximately concentric with the oceanic, interrupted 
in one meridian only, that south of Cape Horn, by the northern 
prolongation of Graham’s I^nd. Pursuing his southward 
course m search of seas or lands beyond, after the novelty of his 
position in the Pock has worn off, he asks where and how the 
component parts of these great fields of ice had their origin, 
how they arrived at, and maintain their present position, what 
are their rate of progress and courses, and what their influence 
on the surrounding atmosphere and ocean. I believe I am 
right in thinking that to none of these Questions can a fuller 
answer be given, than that they originated over extensive areas 
of open water in a higher latitude than they now occupy, that 
they are formed of froxen ocean water and snow, and that winds 
and currents have brought them to where we now find them. 
But of the position of the southern, open, waters, with the 
exception of the comparatively diminutive sea east of Victoria 
Land,* we know nothing, nor do we know anything of the 
relative amount of snow and ice of wffiich they are composed, 
or of their age, or of the winds and currents that have carried 
them to a lower latitude. 

The other great glacial feature of the Antarctic area is “ The 
Barrier,” which Ross traced for 300 miles in the 78th and 79lh 
degree of south latitude, maintaining throughout its character of 
an inaccessible precipitous ice-cliff (the sea-front of a gigantic 
glacier) of 15010200 feet in height. This slu]>endous glacier 
is no doubt one parent of the huge table-lopped ice-islands that 
infest the higher latitudes of the Southern Ocean ; but as in the 
case of the Pock, we do not know where the Barrier has its 
origin, or anything further about it than that it in great pari 
rests upon a comparatively shallow ocean bottom. It probably 
abuts upon land, possibly on an Antarctic continent; but to 
prove this was impossible, on the occasion of Ross’s visit, for 
the height of the ship’s crow’s-nest aU:>ve the sea-surface was not 
sufficient to enable him to overlook even the upper surface of the 
icc. Nor do I foresee any other method of settling this 
important point, except by the use of a captive balloon, an 
implement with which I hope that future expeditions may lie 
supplied. There were several occasions in which such an 
implement miglit advantageously have been used by Ross when 
near the Barrier, and more when it would have greatly 
facilitated his navigation of the 1*ack 

I have chosen the Antarctic Ice as the subject upon which to 
address this most important meeting, not only because it is 
one of the very first of the phenomena that demand the study of 
the explorer, but because it is the dominant feature in Antarctic 
navigation, where the Pack is ever present or close by, demand¬ 
ing, whether for being penetrated or evaded, all the commander's 
fortitude and skill, and all his crow’s endurance. 

It may be expected that 1 should allude to those sections 
.of Dr. Murray’s summary that refer to the Antarctic fauna and 
flora; they are most important, for the South Polar Ocean swarms 
with animal and vegetable life. Large collections of these, taken 
both ^ the tow-net and by deep sea sounding, were made by 
Sir J. Ross, who was an ardent naturalist; and threw away no 
opportunity of observing and preserving; but unfortunately, with 
the exception of the Diatomacca? (which were investigated by 

t I rofw to the *' pancake " ice. which, in that sea, on ticvcral occasions 
formed with great rapidity around Ross’s ships, in tat. yU to 78'’ S. it\ Kehruary 
1843, and which arrested their progress. Such ice, augmented by fiirther 
fremtie of the water and by siiowfaUa, may be regoraetl as n gwieshi of 
field* th*4, lichen broken up by gales, are carried to the north and contribute 
to the circumpolar Pnek. 
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Ehrcnbcrg), very few of the results of his labour in this 
direction nave been published. A l>etter fate, I trust, awaits 
the treasures that the hoped-for expedition will bring back ; for 
so prtdihc is that ocean, that the naturalist need never be idle, 
no, not even for one of the twenty-four hours of daylight 
throughout an Antarctic summer, and I look to the results of a 
comparison of the oceanic life of the Arctic and Antarctic 
regions as the heralding of an epoch in the history of biology. 

The Practicability of Antarctic Exploration. 

Dr, Nansen said a great Antarctic Expedition should be under¬ 
taken by the British nation. He confined his observations to the 
great importance of a land expedition in the Antarctic continent. 
It would certainly be of the highest importance to have it in 
connection with a naval expedition, which would afford an 
excellent basis for such a land expedition. Dr. Murray h^ 
already mentioned the possibilities, and perhaps probabilities, 
that there was a Urge Antarctic continent covered by an ice¬ 
cap. They did not Quite know yet. It might be that there 
were Urge islands, ana there might be sounds in between covered 
with floating ice. Whether that was so or not, it was certain 
there must be one or several huge ice-caps inside this unknown 
territory in the South, and he felt certain that the exploration of 
these would give scientific information of the greatest impo^’tancc. 
There were many problems to solve, and the only place they 
could try to solve them in was the polar regions. Green¬ 
land had already given them much information about the ice- 
sheet, but Greenland was too small, when compared with the 
big ice-sheets in the glacial packs. They should look to the 
much more extensive ice-sheets which they might And in the 
unknown territory. Tie did not think it would be very diflicult 
to reach the Antarctic continent. They must remember they 
knew a great deal more about ice investigation than in 
the days of Ross. They had much better ships, and had 
.steam, and were not afraid to push the ships into an ice-pack. 
They knew that if they were exposed to pressure and .some 
hard times, they had the means to get out of it again ; and his 
opinion was that in the Southern sea they were surrounded by 
much open water all round, and a ship would not run the risk of 
l>eing shut up in ice as long as in the Arctic regions, where the 
seas were shut up by land round about. So far as he undcrstfKxi 
it, they would not run .so much risk in that way in the South as 
in the Arctic. The ice generally opened in calm weather, and that 
was exactly when sailing-vessels would not be able to make use of 
Ihe opportunity to get in. So he thought with their modern 
steamships it would not l>c diflicult to get into the Antarctic. 
It had been said that the ice-sheet in the Anlarctic con¬ 
tinent was difficult to get at. It was difficult to ascend. Of 
course, when they went along the Barrier, as Ross did, it was 
difficult to get through, and probably the only way would be by 
captive balloons. He believed captive balloons would be of the 
greatest use for exploration in Polar regions. With regard to 
the probable thickness of the icc-shcet in the Antarctic, some put 
it at 2000 fefit, some at 10,000 feet, but he would rather put it at 
20,000 feet. The height might present considerable difficulty to 
any land expedition. This enormous ice-sheet must have an im¬ 
portant influence upon the climatology of the whole world, and 
valuable information might be obtained as to meteorological 
conditions through an Antarctic expedition. If such a great 
naval expedition as had been suggested were sent from this 
country, Norway would gladly join in the work and send out 
another expedition to take part in the land work, and it would 
be of the greate.st importance if there could be international co¬ 
operation in these expeditions, because simultaneous observations 
could then be made in these Antarctic regions, and they could 
lay their plan.s in a more scientific way. 

Dr. Neumayer on Gravity and Terrestrial 
Magnetism. 

A gravity survey is, in connection with a thorough geo* 
graphical survey of the Antarctic, one of the' most urgent re¬ 
quirements of the science of our earth. There are no measure¬ 
ments of the gravity constant within the AnUrctic region ; 
indeed, they are very scarce in the southern hemisphere south 
of 30" lat. S., and they arc so closely connected with the theory 
of the figure of our earth that it is hardly possible to arrive at 
any conclusive results in this all-important matter without ob¬ 
servations within the Antarctic r^ion. It is impossible to 
foretell what efifect an exact gravity survey in that region might 
exert upon our views with regard to all physical elements 
which aepend upon the radius of our earth. Apart from t)wt 
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consideration, we may hope for another important enlargement 
of the knowledge bearing upon the connection between ter¬ 
restrial magnetism and gravity. Gravity observations have been 
so much simplified of late, by von Herack's ingenious appa¬ 
ratus, that it does not offer a serious difficulty to multiply 
gravity determinations within the Antarctic region, so that we 
may well be able to speak of a ** gravity survey." The all- 
imporiant question of the distribution of land within the South 
Polar region is closely connected with it. The Internationa) 
Geodetic Permanent CommUslon expressed it as their convic¬ 
tion that a gravity survey within that region would be of the 
greatest benefit for higher geodetic theories. 

The probable connection between gravity and terrestrial 
magnetism has already been referred to. But apart from this, 
a magnetic survey of the Antarctic region is of the greatest 
importance from other points of view. As, since the time of 
Ross, no other observations of the values of the magnetic ele¬ 
ments have been made, we are perfectly ignorant of the values 
of the secular variations south of 50° lat, though this in¬ 
formation is urgently needed for the construction of trustworthy 
magnetic charts required in navigation. Of the situation of the 
southern magnetic pole, and of its motion during the last fifty 
years, we are equally ignorant, though the facts are so highly 
important according to Gauss’s theoretical deductions. 

Much as the mathematical theory of terrestrial magnetism 
has been developed, of the physical theory of that mysterious 
force in nature we are yet in perfect ignorance. This defect is 
certainly to some considerable degree caused by the want of our 
knowledge in higher latitudes. It seems as if the magnetic 
character of the South Polar region is such as would afford all 
facility for a sound investigation when comjTared with the mag¬ 
netic conditions of the North Polar region. A glance at a 
magnetic map shows how entirely diflerent is the distribution of 
the magnetic action in both polar regions. 

There is the interesting fact to be noticed in the south that the 
two foci of total intensity are situated on the side towards the south 
of the Australian continent, and nearly on the same meridian. 
The magnetic action which makes itself manifest by magnetic 
storms or disturbances reaches its highest degree likewise south 
of the Australian continent, whereas to the south of South 
America the storms become very scarce and of a similar magni¬ 
tude to those in middle latitudes. This was most strikingly 
proved by the observations in Orange Bay and South Georgia 
(luring the period of international ohservations in 1882-83. 
course the magnetic south pole and the situation of the foci 
above mentioned, are in close connection with these facts, but 
the reason of their distribution remains unexplained. A discussion 
of all observations on southern polar lights also shows a con¬ 
nection between their frequency and the maximum region of 
magnetic disturbance. 

Though the examination of these few facts ought to prompt 
the institution of a vigorous examination of the south polar 
regions, the series is far from being exhausted : there is the 
question of the geoid-deformation, the phenomena of the tides, 
and the structure of the ice and its drifting. 

The resolution of the Sixth International Geographical Con¬ 
gress that the present century should not be allowed to expire 
without unveiling the mysteries of the south polar regions, ougjht 
to be carried into effect. All scientific institutions and societies 
trust that such will take place without any further delay. 

Sir Clements Markham on Antari ttc (;EO(iRAi»HY. 

I need scarcely say how fully I concur in every word tlut 
has fallen from Dr. Murray on the subject of the scientific 
results^ and more especially of the geographical results of an 
Antarctic Expedition. 

It is sufficient to point out the vast extent of the unknown 
area, and that no area of like e.xrent, on the surface of the earthy 
ever failed to yield results of practical, os well as of purely 
scientific interest by its exploration. 

But there is much more to be said in the present instance : 
because the little that we do know of the Antarctic renons points 
unerringly to the very great importance and interest oTthe results 
that are certain to attend further research. 

The ice harrier, discovered by Sir James Ross, is known to be 
the source of the immense ice islands of the southern polar sea. 
But it has only been seen for a distance of 300 miles. It requires 
far more complete examination before any approach to on adequate 
knowledge can be obtained, respecting the extent and nature of 
the supposed ice cap in its rear. 
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We know that the southern continent is a reRion of actual 
volcanic activity; but the extent, nature, and effect of that 
activity remain to be ascertained. 

On the Antarctic Circle land has been reported at numerous 
points, south of Australia and the Indian ocean, but it is un- 
known whether what has been seen indicates islets and rocks, or 
a continuous coast-line. 

Dr. Murray has pointed out that the whole southern continent 
is certainly not bounded l>y such an ice-wall as was seen by Sir 
James Koss, and is not covered by an ice-cap. But the extent 
alike of the ice-cap and of th^ uncovered land is unknown. 

We are ignorant of the distribution of land and sea, and of 
ice ami watei in summer, and of the causes which influence such 
distribution. 

These are some of the geographical problems to be solved. 
The investigation of each one of them will lead to further dis¬ 
coveries as yet undreamt of, which must needs be of the deepest 
interest to geographers. 

There are eminent men present who will no doubt refer to the 
results of Antarctic exploration as regards other branches of 
science. Combined together they make the discovery of the 
unknown parts of the Antarctic region the greatest and most 
important work that remains for this generation of explorers to 
achieve, 

MitTKORoi.or.y and AMAHrru Exploration. 

Dr. Alexander Buchan slated that the remarks he was about to 
make would have exclusive reference to the first two paragraphs of 
Dr. Murray’s address, under the heading of “ The Atmosphere ” ; 
or, rather, more immediately to the relation l)etween mean atmo¬ 
spheric pressure and prevailing winds. He supposed he had 
been asked to speak on this occasion, from the extensive and 
minute knowledge of the subject he had necessarily acquired in 
the preparation of the reports on atmo.spheric and oceanic circu- 
laticn which were jiubli.shed as two of the reports of the scientific 
results of the voyage of II. M S. Challen^r, 

The former of these reports, on atmospheric circulation, is 
accomjiunied by twenty-six maps, showing by isobars for each 
month and the year the mean pressure of the atmosphere, and 
iiy arrows the prevailing winds of the g1ol>e, on hypsobalhy* 
metric maps, or map.s showing by .shadings the height of the land 
and the depth of the sea ; first on Gall’s projection, and second 
on north circumpolar maps on cijiial surface projection. The 
isobars are drawn from mean pres.iures calculated for 1366 places, 
and the winds from even a larger numl:>er of places, distributed 
as well as possible over the whole globe. It is also of importance 
to note that averages of pressure and prevailing winds are pub- 
lislwsd with the report—an acci>mt»animent to the maps of mean 
atmospheric pressure and prevailing winds of the globe n<il yet 
given in any other .series of iv.aps of mean pressure and prevail¬ 
ing winds. 

This then i.s the work undertaken and published in these 
reports, which occupied seven years in preparing, as time could 
Ijc Bfjared from official duties. The result of the charting of the 
pressure and prevailing winds is this; stand with your rack to 
the wind, then the centre of lowest pressure that causes the wind 
will be to the left in the northern hemisphere, and to the right 
hand in the southern hemisphere, a relation well known as Buys 
Ballot’s law. In charting the 1366 pressures and the relative 
prevailing winds, no exception was found in any of the two hemi¬ 
spheres. This is one of the brradesl generalisations science can 
tx)int to. 

Some years ago a theory of atmospheric circulation was pub¬ 
lished Ijy the late Prof. Ferrel which, as it is not accordant 
with the broad re-nilts arrived at in the report of atmospheric 
circulation in the Chalhngtr Reports, calls for serious considera¬ 
tion on account of its bearing on any attempt proposed to be 
undertaken for the exploration of the Antarctic regions. 

One of the more recent expositors of this theory is l*rof. Davis, 
of Harvard College, who, in his ** Elementary Meteorology,” 
gives an admirable exposition of the results now arrived at by 
the various workers in meteorology, and of the opinions and 
theories promulgated by different meteorologists in difl'ereni de¬ 
partments of the science. The book is largely used in secondary 
schools and collies of the United States, and these views are , 
all bjit umversaUy held there, and are now spreading over ■ 
other countries. 

The following extracts from Davis’s book fairly represent 
these views as generally entertained. 

“ The surface winds of the temperate latitudes, and the high- 

HO. 1479, VOL. 57] 


level currents above them, sliding swiftly along on tlieir steep 
poleward gradients, must all be considered together. They 
combine to form a va.st uerinl vortex (jr eddy around the pole. 
In the northern hemisphere this great eddy is much interrupted 
by continental high pressure in winter, or low pressure in 
summer, and by obstruction from mountain ranges, as well as 
by irregular disturbances of the general circnintion in the form 
of storms "(n. no). 

Now the facts of observation do not support the theory of 
the existence, at any .season of the jear, of a low barometric 
pressure, or an eddy of wind.s, round or in the neighbouring regions 
of the north pole. Ghservations do not show ns any prevail¬ 
ing winds blowing homewards to the north pole at any time 
of the year. Further, no low barometric pressure occupies the 
immediate polar region in any month ; but instead, the opposite 
holds good for the four months from April to July. In April 
and May the mean atmospheric pressure is higher in the region 
of the pc3le than it is anywhere in the northern hemisphere 
north of 43“ lat. N. ; and in June and July, also higher than it 
is anywhere north of 55'Mat. N. Now the higher pressure in 
these four months necessitates the existence of upper current-s in 
order to maintain this high pres.sure about the north pole. 
These upper current.^ inward (he pole are exactly opposed to 
the requirements of the theory, which intimates that the upj>er 
currents in the region of the pole must necessarily blow not 
towards but from the pf»Ie. 

The actual centre in this hemisphere, north of the tropic.s, 
towards which the winds on or near the .surface of the earth 
blow, is not the north pole ; but, in the winter months, the 
low barometric depressions in the north of the Atlantic and 
Pacific respectively, and in (he summer months, the low baro¬ 
metric depressions in the Eurasian and North American con¬ 
tinents ; and the sources out of which the prevailing winds blow, 
in the winter month.s, the high pressure regions in Sil>eria and 
North America ; and in the summer months, the high pressure 
regions lying northwar») of these continents, which, as already 
explained, are viriually the |xdar region itself. These are the 
facts in all regions where the winds, according to the theory, 
liecome winds blowing over the earth’s surface. 

As regards the southern hemisphere. Prof. Davis states 
that— 

"In the southern hemisphere the r.Ircumjxdar eddy is much 
more symmetrically develo|>ed.” Again, “ the high pressure 
that should result from the low polar tem|ieratures is therefore 
reversed into low pressure by the excessive equator ward centri¬ 
fugal force of the great circumpolar whirl ; and the air thus held 
away from the polar regiims is seen in the tropical belt.s of high 
pressure” (pp. no, in). 

The interpretation of this is that the remarkable low pressure 
regitm of the southern hemisphere is continued southward \o the 
south pole itself, the pressure diminishing all the way ; and liiai 
in (he region of the south i^>ole, the air currents poured thither¬ 
wards along the surface of the earth, ascend, and thence pro¬ 
ceed northwards as upper currents of such enormous intensity 
and volume, that they pile up in the tropical region of the 
southern hemisphere a mean sea-level atmospheric pressure 
about an inch and a half more than the sea-1 cvel pressure near 
the south pole whence it starts. Now, to bring the matter to 
the business which this meeting of the Royal Society has taken 
in hand—if this theory be true and supported by the facts of 
observation, it is plain that no meteoroh^isi could signify his 
approval of any scheme that could be proposed for exploring the 
Antarctic regions, it Ircing obvious that these strong west-north- 
wc.sterly winds, if they blow vortically round and in upon the 
pole, heavily laden, os they necessarily would be with the aqueous 
vapwe they have licked up from the Southern Ocean, wouUl 
overspread Antartica with a climate of all but continuous rain, 
sleet, and snow, which no explorer, however intrepid and 
eftthuriastic, could possibly face. 

But is this the slate of things } Let it be at once conceded 
that, as far south as about 55^ lat, S., the prevailing winds and 
the steadily diminishing mean pre.ssures on advancing south¬ 
ward fairly well support the theory. South of this, however, 
southerly and south-easterly winds begin to increase in fre- 
<mency, until from 60" lat. S, into higher latitudes, tliey become 
tne prevailing winds. This is abundantly shown from the 
wind.s charted on the maps of the ChalUn^r Report, ns well 
as from the unanimous experience of all those who have 
navigated this region from Ross to the present time. Thus the 
poleward blowing winds from west-north-west in these summer 
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months stop short, at least, thirty degrees of latitude from the 
south pole. 

These prevailing S.S.E. winds necessarily imply, as has been 
shown in the case of the north pole, the existence of a more or 
less pronounced anticyclone overspreading Antarctica ; which in 
its turn necessarily implies the existence of upper currents from 
tile northward, blowing towards and in upon the polar region 
to make good the drain caused by the surface out-blowing south* 
easterly winds. It may therefore be concluded that both the 
surface winds and the upi>er aerial currents are diametrically 
opposed to the requirements of this theory. 

What is now urgently called for is a well-equipped Antarctic 
Expedition to make observations which will enable meteor^ 
ologists to settle definitely the distribution of atmospheric pres¬ 
sure and the prevailing winds of this great region. Were this 
done, the position in the Southern Ocean of the great ring; of 
lowest pressure that encircles the globe could be mapped out ; 
and since it is towards this low-pressure ring that the wind- 
driven surface currents of the ocean flow, a contribution would 
thereby lie made to oceanography, ofan impdrtance that cannot 
be over-estimated, particularly as regards the great question of 
oceanic circulation. 

Sir Archibald Geikie on Antarctic Geology. 

Hardly anything is yet known of the gcoloj^v of the Ant¬ 
arctic regions. By far the most important con tri out ions to our 
knowledge of the subject were made by the expedition under Sir 
James Ross. But as he was unable to winter with his ships in 
the higher latitudes, and could only here and there with difficulty 
efiect a landing on the coast, most of the geological information 
brought home by him was gathered at a greater or less distance 
from the land, with the aid of the telescope. Within the last 
few ^ears several sealing vessels have brouglit home some 
additional scraps of intelligence, which only increase the desire 
for fuller knowledge. 

As regards the land, merely its edges have here and there 
been seen. Whether it is one great continent or a succession of 
islands and archipelagos may possibly never be ascertained. We 
know that in Victoria Land it terminates in a magnificent moun¬ 
tain-range with peaks from 10,000 to 15,000 feet high ; but that 
elsewhere it is probably comparatively fow, shedding its ice-cap 
in one vast sheet into the sea. 

The rocks that constitute the land are still practically unknown. 
The dredgings of the Challenger Expedition brought up pieces of 
granite, gneiss, and other continental rocks, and detritus of these 
materials was observed to increase on the sea-floor southwards in 
the direction of the Antarctic land. More recently several sealing 
vessels have brought home from the islets of Graham Land to 
the south of the South Shetlands pieces of different varieties of 
granite, together with some volcanic rocks and fossiliferous lime¬ 
stones. So far as these rocks have been studied, they do not 
appear to differ from similar rocks all over the globe. The 
granites have been found by Mr. Teal I to be just such masses as 
might have come from any old mountain group in Europe or 
America. 

Among the specimens sent to me by Captain Robertson, of 
the Active^ from Joinville and Dundee Islands, which form the 
north eastern termination of Graham Land, there was one 
piece of reddish jasper which at once attracted my attention 
from its resemblance to the ** radiolarion cherts” now found to 
be so widely distributed among the older Paltcozoic rocks, both 
in the Old World and in the New. On closer examination, this 
first impression was confirmed ; and a subsequent microscopic 
study of thin slices of the atone, by Dr. llindc, proved the un* 
doubted presence of abundant radiolaria. The specimen was a 
loose pebble picked up on the beach of Joinville Island, We 
have no means of telling where it came from, or what is its geo¬ 
logical ^e. But its close resemblance to the radiolarian cherts 
so persistent in the Lower Silurian formations of the United 
Kingdom, raises the question whether there are not present in 
the Anurctic regions rocks of older Palaroroic age. 

It would be of the utmost interest to discover such rocks in 
situ^ and to ascertain how far their fossils ^ree with those found 
in deposits of similar antiquity in lower latitudes; or whether, as 
far back os earl^ Palceozoic time, any difference in climate had 
Ijegun to show itself between the polar and other regions of the 
earth’s surface. 

Among the specimens brought home by Dr. Donald and Captain 
Larsen from Seymour Island, in the same region, are a few 
containing some half-doren species of fossil shells which have 
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been named and described by Messrs. Sharman and Newton, 
who suggest that they point to the existence of Lower Tertiary 
rocks, nne of the organisms resembling a form found in the old 
Tertiary formations of Patagonia. Large well-developed shells of 
CttcuUiia and Cytkerea unrioubtedly indicate the former existence 
of a far milder climate in these Antarctic seas than now prevails. 

If a chance landing for a few hours on a bare islet could give 
us these interesting glimpses into the geological past of the south 
polar regions, what would not be gained by a more leisurely and 
well-planned expedition ? 

But perhaps the geological domain that would be most sure to 
gain largely from such exploration would be that which embraces 
the wide and fascinating field of volcanic action. In the splendid 
harvest of results brought home by Sir James Ross, one of the 
most thrilling features was the discovery of a snov^'y volcanic 
cone rising amid the universal snows of Victoria Land to a height 
of more tlun 12.000 feet, and actively discharging ** flame and 
smoke,*' while other lofty cones near it indicated that they too 
had once been in vigorous eruption. Ross landed on one nr 
two islands near that coast, and brought away some pieces of 
volcanic rocks. 

If we glance at a terrestrial globe we can readily see that the 
volcanic ring or “ circle of fire,” which nearly surrounds the vast 
basin of the Pacific Ocean, is prolonged southwards into New 
Zealand. The few observations that have lieen made in the 
scattered islands further south show that the Auckland, Campbell, 
and Macquarrie groups consist of, or at least include, materials of 
volcanic origin. Still further south, along the same general tine, 
Mr. Borchgrevink has recently (1894-95) made known the ex¬ 
tension of Ross’s volcanic platorm northwards to Cape Adare, 
the northern promontory of Victoria Land, He noticed there 
the apparent intercalation of lava and ice, while i)arc snowless 
peaks seemed still further to ix>int to the continued activity of 
the volcanic fires. Some specimens brought by his expedition 
from Possession Island, were found by Mr. Teall to be highly 
vesicular horn blende-IwisaU, while one from Cape Adare was a 
nepheline-tephrite. This region is probably one of the most 
interesting volcanic tracts on the face of the globe. Yet we can 
hardly be said to know more of it than its mere existence. The 
deeply interesting problems which it suggests cannot be worked 
out by transitory voyagers. They must be attacked by observers 
stationed on the spot Ross thought that a winter station might 
be established near the foot of Mount Erebus, and that the 
interior could easily be traversed from there to the magnetic pole. 

But it is not merely in Victoria Land that Antarctic volcanoes 
may be studied. Liking i^ain at the globe, we observe that 
the American volcanic band is prolonged in a north and south 
line down the western side of the southern continent. That it 
has been continued into the chain of the South Shetlands and 
Graham I.And is proved by the occurrence there of old sheets of 
basalt, rising in terraces over each other, sometimes to a height 
of more than 7000 feet above the sea. These denuded lavas tna)' 
lie as old as those of our Western Isles, Earoe, Iceland, and 
Greenland. But that volcanic activity is not extinct there has 
recentlv been found by Captain Larsen, who can>e upon a group 
of small volcanoes forming islets along the eastern coastdine of 
(iraham Land. It is tantalising to know no more about them. 

Another geological field where much fresh and important in¬ 
formation might be obtained by Antarctic exploration is that of 
ice and ice-action. Our northern hemisphere was once en¬ 
veloped in snow and ice, and though for more than half a cen¬ 
tury geologists have been studying the traces of the operations 
of this ice-covertng, they arc still far from having cleared up all 
the difiiculties of the study. The Antarctic ice-cap is the Largest 
in the world. Its behaviour could probably be watched along 
many parts of its margin, and this research would doubtless 
afford great help in the interpretation of the glaciation of the 
northern hemispnere. 

To sum up;—Geolc^ists would hail the oi^nisation and 
despatch of an Antarctic Expedition in the conhdent assurance 
that it could not fail greatly to advance the interests of their 
science. Among the questions which it would help to elucidate, 
mention may be made of the following 

The nature of the rocks forming the land of the Antarctic region, 
and how far these rocks contain evidence bearing on the hutory 
of terrestrial plimates. 

The extent to which the known fossiliferous formations of pur 

f lobe can be traced towards the poles; the^ps which may occur 
etween these formations and the light which their study may be 
able to throw on the evolu^on of terrestrial topography* 
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The history of vulcanic action in the past, and the conditions | 
under which it is continued now in the polar regions ; whether 1 
in high latitudes vulcanisin, either in its internal magmas or ! 
superficial eruptions, manifests peculiarities not ob^rvable ! 
nearer to the equator; what is the nature of the volcanic pro- 1 
ducts now qected at the surface ; whether a definite sequence | 
can be established from the eruptions of still active volcanoes ; 
back into those of earlier geological periods in Antarctic lands .* ; 
and whether among the older sheets leaf-beds or other intercal¬ 
ations may be traceable, indicating the prolongation of a well- | 
developed terrestrial flora towards the south pole. I 

The influence of the Antarctic climate upon the rocks exposed | 
to its action ; the effects of contact with ice and snow upon ; 
streams of lava ; the result of the seaward creep of the ice-cap | 
in regard to any lava-sheets intercalated in the ice. It is con- | 
ceivanlc that portions of lava-streams might be broken off by 
the onward motion of the ice which they overspread, and might 
thus be carried out to sea, intercalated in or capping ice-bergs- 

The physics of Antarctic ice in regard to the history of the Ice 
Age in northern Europe and America. [ 

Antarctic Fauna. j 

Although an ardent advocate of Antarctic exploration, Mr. | 
Sclater acknowledged that, as regards the higher vertebrates, 1 
with which he was most conversant, there was little chance of | 
the discovery of new forms of animal life in the .South Polar j 
continent. The Antarctic mammals and birds (of the latter | 
of which aliout twenty species were known) were exclusively | 
of marine forms. Not a single land-mammal or land-bird had | 
l>een yet obtained in Antarctica. As regards the class of 1 
fishes and the marine invertebrates, the case w'as quite different, I 
and great discoveries might be anticipated in these groups, ; 
where very little had yet been done. The most promising ! 
/oolugical subject of Antarctic exploration seemed to him, how- : 
ever, to be the further investigation of the extinct fauna. The j 
few fossil remains already obtained indicated the former exist- | 
ence in the South P<jlar area of a very different climate from ] 
that which now prevailed there, and further researches on this j 
point might lead to most important results. ( 

Prof. D’Arcy W. Thompson said that all we knew of the deep- ] 
sea life of the Antnrctic came from eight liauls of the dredge, ! 
which hauls were, by common consent of the naturalists of the I 
ChatUtff^r^ the most productive of the whole cruise. The 
fauna of every ocean urgently demanded further exploration, 
for we knew now no more about the fauna of the deep-sea than 
was known a hundred years ago of the fauna of the shore. But 
the circumpolar fauna of the South, at the meeting of all the 
great oceans, presented problems of peculiar importance, lie 
considered Dr, Murray’s theory of a bipolar fauna,’’ closely , 
akin lx)ih in the Arctic and Antarctic, as not proven ; but he : 
l^elieved that there were many remarkable cases of continuous ■ 
distribution, especially along the c«)Id waters of the Western ! 
American coast from the Antarctic into the North Pacific, and | 
even to Japan. If the “ bi|Mlar hypothesis” were broken | 
down, Antarctic exploration would lead to new generalisations, | 
not less interesting, to take its place. 

Admiral Sir William Wharton said that an Antarctic Expedition 
must be under naval discipline. He hoped that such an expedi¬ 
tion would not be far off, and he felt sure there would a rush 
of officers and men to join it. 

Sir John Evans, in briefly summing up the discussion, said it 
had maintained a high level, and that the meeting had been pro¬ 
longed to an unp^mMented hour in the Royal Society. All were 
agreed as to the immense advantages of an expedition, and he 
was sure it would find a warm advocate in the Hydrographer to 
the Admiralty. 
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THE ABSOBPTION OF LIGHT 
FLUORESCING BODIES} 

]^R. JOHN BURKE has recently given to the Royal 
Society of London (see Nature, vol. Ivi. p. 261) the 
result of some experiments which kfford an important indication 
of the mode of action of bodies duriim fluorescence, and which 
may lead to a clearer conception of Kirchhoff’s law on the 
equality of the emissive and absorptive^wers of bodies 
The following is one form of Mr. Burke's experiment i—A 
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photographic plaic, v (Fig. i), is adjusted before two equal 
cubes of uranium glass, a and V, placed so that the light 
emanating from B is obliged to pass through A Ijefore reaching 
the photographic plate p. 

The source of light, s, rich in the ultra-violet, illuminates the 
cubes by rays parallel to the plate, which is screened from the 
direct action of the source. An image is first formed by letting 
the exciting rays act on the two cubes simultaneously. The 
plate is then displaced, and a .second image is produced by 
illuminating each of the cubes separately, each for the same 
leiigth of time as in the first experiment. 

The result is that on development the resultant impression of 
the two separate effects is always much more intense than that 
of the first due to the two conjointly. 

The simplest explanation of this curious phenomenon is to 
suppose that the cube a absorbs^the light emitted by the cube 
B more strongly when it is in a state of fluorescence than when 
it is screened from the exciting 
•source. At first sight this pro¬ 
perty of fluorescent bodies ap¬ 
pears to be a direct consequence 
of Kirchhoff’s law, all luminous 
Ixidies absorbing the radiations 
which they are capable of 
emitting. But on looking at the 
matter more closely we find that 
this law, which includes so 
many facts, does not directly 
apply to the phenomenon dis¬ 
covered by Mr. Burke. This 
law' states, in general, that all 
bodies, ai a irmperahtre^ 

have an cmi&sive power and an 
absorptive |X)wer which are equal 
for each kind of radiation they 
emit. But we see here a class 
of bodies which, without having 
their temperature visibly aliered. 
have their absorptive power 
changed, in consequence ol 
the fact that, by a cause ap¬ 
parently different from an ele¬ 
vation of temperature, they 

emit, momentarily, and under the action of an external source, 
radiations which are extinguished at the same lime as the 
excitation itself. By this excitation the molecule is not per 
mancntly altered, and it does not become susceptible of 
vibrating in unison with the light to which it had attained ; but 
if, by an external cause, it is given thi.s vibratory movement, 
then, and only then, it becomes a resonator for the radiations 
identically the same os that which it emits. 

A familiar illustration will give us a more vivid concejnitm of 
the mechanism of the phenomenon. Let us .suppose a sound 
wave to approach a fixed tuning-fork of another pilch ; the 
wave will pass on unabsorbed. But if we force the tuning-fork 
in such a way as to make it emit a note identical with that 
of the wave which approaches it, then it will l>ehave as a 
resonator and will evidently become absorbent to the passing 
wave. The tuning-fork is thus capable of absorbing the vibra¬ 
tory ener|;y which reaches it, not merely w'hen the latter oorre- 
s^xinds to Its natural perkni of vibration, but also when it possesses 
a period identical with that of the forced vibration that is 
momentarily imparted to it. 

It U probable, similarly, that the fluorescent molecules are 
excited momentarily to a forced vibration, and become ,an 
instant^ susceptible of absorbing the vibrations of the same 
period. 

It W'ill be found, perhaps, that the familiar statement of 
Kirchhoff’s law will apply, on comparing the small number af 
fluorescent molecules in the uranium glass, to any molecules 
whatsoever which have l>cen raised to a fictitious temperature 
corresponding to their vibratory state. This extension of the 
notion of temperature has already been suraested with regard to 
various luminous phenomena other thdn that of incandescence, 
-but it had merely fed, up to the present, to the heaping up of 
difficulties without arriving at anything conclusive. 

It seems to me far simpler to suppress the notion of tempera¬ 
ture altogether in Kirchhoff’s law, which is far too general to lie 
limited by a conception that ought to have a precise and definite 
signification. 


Fui. 1. 
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THE STRUCTURE OF CRYSTALS} 

T is impossible here to do more than call attention to these 
two memoirs ; the subject with which they deal is too 
intricate to be intellipible without the aid of diagrams* 

The author of the first appears to hold quite peculiar views on 
the nature of valency and chemical combination Each atom is 
surriiuncied by a sphere of action," and this represents the 
volume of (he element; whereas the volume of a compound 
molecule is less than the sum of the volumes of its comjxinents, 
for their spheres of action are supposed to interpenetrate to a 
certain extent when combination takes place. Their partial 
inter[wnctration gives rise to a complex surface of action for the 
molecule, whidi may be of a polar character, and approximates 
in form Ion sphere when the molecule consists of a large number 
of atoms. Ci ystallisation is due to the attractive juxtapositifm 
of Siicb polar molecules. For the avUhor’s general views the 
reader is referred to his previous work, “ Die Kraft und Materre 
in Raume," 

The present memoir is an elaborate study of the development 
of a number of complex forms by the .superposition of .spheres 
layer by layer on one or other of a few simple “ emi»ryos for 
example, on a tetrahedron composed of four equal spheres in 
contact. The whole process is illustrated by twenty six excellent 
plates, which appear to he photographs of skilfully constructed 
slacks of balls. On all matters the author expresses himself 
witli remarkable confidence, and claims to have solved the 
problem of crystallisation. 

We doubt, however, whether .all the types of crystalline 
symmetry arc covered by the author’s hy^xuheses, and Home 
of his groups appear to be incompatible with what is known of 
crystals. 

Mr. Barlow's first communication on the subject of crystalline 
structure was made to this journal (vol. xxix. p. 186) in 1883, 
and was also illustrated by the regular grouping of spheres of 
different sort.s. That paper was characterised as “an interesting 
and ingenious memoir" by the late I^rof. Sohneke, who ex¬ 
pressed the hope that his own criticisms (p 383) would induce 
the author “ to establish his theory in a more solid and more 
general way.” Since that date Mr. Barlow has published 
several investigations on the subject, and the present memoir, 
which appears in the scientific Proceed inji^s of the Royal Dublin 
Society, is an extended study of the close-packing of spheres of 
different sizes. In the arrangement and re-arrangement of such 
stacks he ingeniously traces a number of interesting analogies 
which lead him far beyond the features of mere crystalline 
growth and structure into chemical combination and decom¬ 
position, solution, diffusion, and the phenomena classed under 
stereo-chemistry. 

Mr. Barlow himself regards the clo.se packing of spheres as 
representing the pijsition of equilibrium of mutually repellent 
particles, and this he believes to be the key to all the problems 
considered^ but the reader must be referred to the original 
memoir for the details. 

The study of crystalline structure as represented by the close 
p.acUing of spheres or other figures is now being prosecuted by 
several investigators in very different ways, and with very 
different interpretations. The geometry of the subject is, of 
course, independent of all the speculations which gather round 
ii, and deserves the very serious attention of chemists and 
physicists. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Cambridge. —Mr. Oldham, the University Lecturer in 
Geography, announces a public lecture on the North-west 
Frontier of India. Sir George Robertson, K.C.S.I., of Chttral 
fame, will take the chair. 

The late Mr. Frank Chance has bequeathed 400 volumes to 
the University Library.’ 

The Museums Syndicate report that owing to the increase 
of the number of buildings under their charge, and the greater 
requiiements for research and other students, the sum placed 
At their disposal for the annual maintenance of the scientific 
departments must be augmented by 300/. 

'"Dm Problem der Kry»tallt»don." By A. Turner. Pp. 98; *6 
plates. (Leipxifc: 1897.) 

" A Mechanical CauNc of Homogeneity of Structure and Symmetry 
geometricully investigated ; with Npecial appUcacion to Crystals And to 
Chemical Combination.*' By W. Barlow. Pp. 264. (Dublin : 1897.) 
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A proposal is made by the l.<ocal Lectures Syndicate for the 
granting of a diploma in Arts to University Extension studentH 
who have pass^ through a prescrilied course of study and 
examinations. 

Dr. Gotti.ieb, assistant professor of pharmacology in the 
University of Heidelberg, has l>een provisionally appointed suc¬ 
cessor to the late Prof Dr. W. von Schroedcr. 

Mr. a. E. Briscoe has l>een appointed Principal of the new 
technical institute in course of erection at Stratford. Mr. Briscoe 
is at present head of the Physics and Electrical Department of 
the Battersea Polytechnic. 

Kkkkrring to the London University Commission Bill, 1898, 
which was introduced into the House of Lords by the Lord 
President of the Council on February 21, and read a first time, 
the British Medical Journal points out that it differs from the 
Bill of 1897 in the omission of the nnmc.s of the Commissioners 
From the schedule appended to the Bill it ap[>ears that the con¬ 
stitution of the Senate is modified by giving to the Council of the 
City and (iuildsof London In.stitute one member, and by re¬ 
ducing the nnml'er of Crown nominees from five to four. The 
number of members of the Senate is thus retained at the same 
figure, fifty-five, or with the Chancellor, fifty six. In the jjarn- 
graph dealing with P’aculties, the suli-section recognising 
examiners appointed by the University as meml>er5 of the 
Faculties has been omiUctl. The instructions to the Com- 
ini.ssioners as to examinations an* practically the same, and the 
Senate will be ret|uired to hold separate examinations for internal 
and external students unles-s it otherwise determine, “ either 
generally by regulation, or as to a ]Particular subject by order.” 
But there is this rather important addition, that the Seniiie will 
1 ^ required to communicate any such regulation to Convocation. 
Part II. of the Schedule i.s now headed, “ Matters for which pro¬ 
vision must l>e made.” These include the adequate protection 
of all classes of students whether external or internal, collegiate 
or non-collegiate, the recognition of teachers of the University, 
and the regulations for the admission of internal students. The 
sub-clause dealing with this last point has been modified, and as 
it nows reads persons to be recognised as internal students will 
iw “ students who have matriculated at the University, and are 
pursuing a course of study approved by the University under one 
or more of the recognised teachers of the University.” 

The tifficial report of the Proceeding of the recent annual 
general meeting of the Association of Technical In.^titution-s, 
containing the address delivered by the President, the Righi 
Hon. Sir Bernhard Samuelson, Bart., F.R.S., has l>een issued. 
In the course of hi.*! remarks the President pointed out that 
much good will arise from the concordance between the various 
educational agencies which has been arrived at in ten or twelve 
county boroughs, one of the most conspicuous examples of 
which is Man^esler, where the School Board, the City autho¬ 
rities with their splendid technical schools, and the Owens 
College of the Victoria University are all acting in harmony, 
and constructing the ladder so much talked of, but still so rarely 
provided, on which a child can by intelligence and perseverance 
mount from the humblest to the highest intellectual pillion. 
As to the expenditure of the funds available for technical in¬ 
struction. Sir Bernhard SamucUon presented the following que.s- 
Ijons to his audience ;—Have we fully considered the relative 
value of the various degrees of technical education; would it 
have been better for the nation if the 800,000/. per annum ot 
Customs and Excise Fund lud been in the main devoted to the 
higher rather than to the primary and secondary grades of 
technical education ? Would not the lower grades even have 
been better served if we had in the first instance made a deter¬ 
mined effort to extend and improve ^ncral elementary and 
secondary education ? Many educationists would answer these 
questions in the affirmative. 


SOCIETIES AND ACADEMIES, 

* London. 

Royal Society, Febru^ 3 '—** Researches in Vortex 
Motion. Part III. On Spiral or Gyrostatic Vortex Aggre¬ 
gates."* By W. M. Hicks. F.K.S. 

The chief Mft of the paper refers to a kind of gyrostatic 
aggregate. The investigation has brought to light an entirely 
new system of spiral vortices. 
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The general conditions for the existence of such systems are 
determined, and are worked out in more detail for a particular 
case of spherical aggregate. It is found that the motion in 
meridian planes is determined from a certain function iff in the 
usual manner. The velocity along a i>arallel of latitude is 
given by =iyi4»)/p where p is the distance of the point from the 
straight or polar axis. The function (I* satisfies an equatum of 
the form (when expressed in polar coordinates) 

^ rj 1/9 ~ -^oFiff* 

where F and f are both functions of if/, The case F uniform* 
and y oc \)f is treated more fully. If/= where a is the 

radius of the aggregate, 

The most striking and remarkable fact brought out is that as 
A increases we get a periodic system of families of aggregates. 
The members of each family differ from one another in the 
number of layers and equatorial axes they possess. According 
to the numlier of independent axes they are called singlets, 
doublets, triplets, \c., in contradistinction to more or less 
fortuitous or arbitrary compounds of the former which are con¬ 
sidered Inter and called monatls, dyads, triads, &c. Of these 
families two arc investigated more in detail than the others, 
both because they are specially interesting in their prot>erties 
and because they serve as limiting cases between the different 
series. In one family (the family) all the members remain at 
rest in the surrounding fluid. In the other (the A^ family) a 
distinguishing feature, common to all the members, is that the 
stream lines and the vortex lines are coincident. 

The parameter A gives the total angular pitch of the stream 
lines on the outer current sheet. The first aggregates—with 
A' 57637 (the first A., value)—behave atmormally. Beyond 
these we gel successive series, in or.e set of which the velocity 
of translation is in the same direction as the polar motion of the 
central nucleus, in the alternate sot the velocity is opposite, and 
the aggregate regredcs in the fluid as coiTi}xired with its central 
aggregate. 

At the end of the paper a theory of compound aggregates is 
vlevcloped. It is not worked out \\\ detail in the present com¬ 
munication, but the conditions are determined for dyad com¬ 
pounds, whilst a .similar theory holds for triad and higher ones. 
Kach element of a pedy-ad may consist of singlets, doublets, 
&c. The equations of condition allow three (juantities arbitrary 
-as for instance ratio of volumes, ratio of primary cyclic con¬ 
stants, and ratio of secondary cyclic constants. 

At the end of the abstract, illustrations of the relations of the 
theory to the vortex cell theory of the ether, and to the periodic 
law of the chemical elements arc touched upon. 

February lo.—“The Development and Morphology of the 
Vascular System in Mammals. The Posterior End of the 
Aorta and the Iliac Arteries.” By Alfred H. Young, M.B., 
F.R.CS., and Arthur Robinson, M.D. 

Though numeroiw observations have been made on the 
development of the systemic aorta and on the aortic arches, 
including their modifications and transformations at the head end 
of the embryo, but little attention has hitherto been given to 
the development and modifications of the primitive vessels and 
the aortic arches at the caudal end. 

The view that the primitive aortse are prolon^dd>ackwards 
from the dorsal region into the tail, and that, fusuig there, they 
form a caudal aorta—the middle aacral artery—ieems to be 
generally accepted by embryolc^M^. The iliac arteries are 
accordingly regarded as Hegmentuivessels. 

Observations on the development of the posterior end of the 
aorta and its terminal branches in mammals point, however, to 
very different conclusions. 

The primitive aortw are not directly continued into the 
middle sacral artery, but into primary caudal arches, one on 
each side, the ventral continuations of which either fuse together 
to form a common vitello-allantoic stem, as in rodents, or they 
remain separate and form the ventral parts of the allantoic 
arteries, as in carnivores, ruminants and man. 

The middle, jiiaris of the primary caudal arches disappear and 
are replaced “secondary” caudal arches which lie to the 
outer sides of the Wolffian ducts. In rodents and man the 
secondary arches are transformed into the common and internal 
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iliac arteries and the dorsal pans of the hypoga.stric arteries, 
whilst in carnivores (hey arc probably transformed into the pos¬ 
terior part of the adult aorta and into the internal iliacs and 
dorsal |)arts of the hypogastric arteries. 

The vessels, which are to l>e looked upon as the posterior 
continuations of the primitive aorta in the adult in man, rodents, 
&c., are the common iliac, internal iliac, and hypogastric 
arteries, and in carnivores, tVc., the internal iliac and hyix^gastric 
arteries. 

The common and internal iliac arteries are not segmental 
vessels, their branches may be. 

The middle sacral artery is a secondary branch, probably 
representing fused segmental vessels. 

The permanent adult aorta, in so far as it is formed by the 
primitive dorsal aortse, ends posteriorly either at the bifurcation 
into the two common iliac arteries or at a point corresponding to 
this bifurcation, when by more extensive fusion involving the 
dorsal parts of the secondary arches there are no common iliacs, 
and the external and internal iliac arteries appear to arise 
directly and separately from the aorta:. In each case the con¬ 
tinuity of the primitive aorta is interrupted ; the primar}' caudal 
arches arc replaced by secondary caudal arches, after which the 
continuation.^ of the aorta are represented by the vessels into 
which the secondary caudal arches are ultimately transformed. 

These conclusions are further supported by more extended 
observations on the anatomy of the posterior end of the aorta, 
and it.s terminal branches in mamnml.s, and on the abnormalities 
they present in man. 

*■ Further Observations upon the Comjxirativc Chemistry of 
the Suprarenal Capsules, with Remarks upon the Nou-exisUnce 
ol Suprarennl Medulla in Telcostean Fishes.*’ By B. Moore, 
M .'V., and Swale Vincent, M.T. 

In a previous communication these authors have shown that 
the paired segmental suprarcnals of Elasmobranclis contain a 
chromogen giving the same reactions as that of the medyllary 
portion of the suprarenal capsule of higher vertebrates, while 
the inter-renal btwly in the same order of fishes contains no such 
chrom<igen. 

Now the suprarenal bodie.s of Tcleosts do not contain the 
physiologically active principle which i.s characteristic of supra¬ 
renal medulla, and the natural conclusion would seem to l>e that^ 
the representative of the medulla isabsent, But further evidence 
is desirable. 

A decoction from the suprarenal Ixrdies of itodtts morrhua 
and Anguilla a 9 ti:;uiUa was carefully tested for the chromogen, 
with entirely negative results. The lymphoid “head-kidney" 
was also tested, as well as other portions of the kidney, but no 
trace of the chromogen was found. 

From these oV/servations, combined with those previously 
made, the authors are forced to the conclusion that /Ae medul- 
iary portion of the suprarenal capsules h non existent in 
TcUostean fishes. 

“ The Effects of Fxtiri>alion of the Suprarenal Botlies of the 
Kel {Anguilla anguiUaY By Swale Vincent, M B. 

Telcostean fishes, having only suprarenal cortex, .seemed to 
offer an admirable opportunity of testing how far these “cortical 
glands ” were essential to the life of (he animal. Accordingly, 
A series of extirpation exjx'rinicnts were performed upon the 
eel. 

In three cases in which the animals survived the operation^ 
they appeared i^uite lively sr>on after being put back in the 
taiiK. One survived twenty-eight days, another sixty-four days, 
and a third was killed on the U9th day. These ex^>eriments 
show that an eel will survive the operation of extirpation for a 
very much longer lime than mammals or fre^s; and the difference 
is so striking that one must attribute it to the absence of 
piedulla in Teleosts, and must assume that the cortical gland is 
not absolutely essential to the Ufe of the animal. The longest 
time that a fr<^ will survive removal of its capsules \s twelve or 
thirteen days. Mammals usually die in a day or two. 

The validity of these experiments depends upon the actual 
removal of all suprarenal. This was verified in two way.*!, (i) 

Previous study showed that the bodies in the eel are never more 
than two. (2) All three eels were dissected postmortem., and 
no trace of suprarenal was found left .behind. 

Chemical Society, Februaiy 17.—Prof. Dewar, President, 
in the chair.—It was announced that the following changes in 
the Officers and Council W'ere proposed by the Council As 
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\'ice-lVesidents, Profs. Llveing and J. M. Thomson, zw 
Mr. L. Mond and Prof. Robcrts-Austen ; as Hon. Secre¬ 
tary, Dr. W. V. Wynne, vice Prof. J. M. Thomson; as 
ordinary Members of Council, Messrs. E. J. Bevan, H. J. 
Fenton, W. Gowland and D. Howard, Tfire Messrs. B. H. 
Jirough, J. W. Rodger, T. K. Rose, and Prof. S. Young. 
The following papers were read Observations on the influ¬ 
ence of the silent dischar^ of electricity on common air, by 
W/. A. Shenstone and W. T, Evans. Air, when exposed to the 
action of the silent discharge, first contracts considerably and 
then expands to nearly its original volume ; this is thus ex¬ 
plained. Up to ii certain stage in the ozoni&ation <if atmo¬ 
spheric oxygen, no nitric peroxide is formed, but after this point 
is reached, nitric peroxide is produced, and oxone is rapidly 
decomposed by the silent discharge in presence of nitric peroxida, 
which is itself at the same time de.stroycd.—Some lecture ex¬ 
periments, by J. T. Cundall. The author deacribe.s lecture 
experiments illustrating the laws of conservation of mass and of 
gaseous diffusion.—Note on the preparation and properties of 
/^-chlorobromobenzene, by J. J. Dobbie and F. Marsden. 
Orthochlorobromobenzene is a straw-coloured liquid Iwiling at 
204” under 765 mm. pressure.—The ultra-violet absorption 
s|iectra of some closed chain carbon compounds, I>y W. N. 
Hartley and J. J. Dobbie. The absorption of ultra-violet rays 
by dlketohexamethylene, pyrrol, thiophene, furfiirane, ftirfuro), 
pyromucic acid and furfuramide has been examined ; the ab* 
sorption is in some cases very intense, but no absorption bands 
indicating selective absorption are observed. Noie on the 
absorption bands in the spectrum of benzene, by W. N. 
Hartley and J. J. Dobbie.—A chemical examination of the 
constituents of Indian and American podophyllum, by W. R. 
Dunstan and T. A. Henry. The constituents of Indian ^^do- 
phyllum {Podophyllum emodi) and of American potiophyllum 
[P. pcitatnm) arc identical ; the chief constituent is podo* 
phyllotoxin, CijHjjOfl ; the latter on hydration yields podo* 
phyllic acid CjflH,/)*, which forms a lactone, picropodophylHn, 
which is probably the hydroxycarboxylic acid of dimethoxy- 
methylphenyl-hydro ^-pyrone. An uncrystallisable resin, podo- 
phylloresin, was also isolated.—The volatile constituents of 
the wood of Cfoupia tomentosaf by W. K, Dunstan and T. A. 
Henry.—On <»xycannabin from Indian hemp, by W. K, Dunstan 
and T. A. Henry.—On the condensation of formaldehyde with 
ethylic nmlonate and on cis- and tran.s- tetmmethylenc- 
dicarboxylic acids (i 13), by E. W. Haworth and W. H. 
Perkin, jun. The condensation of formaldehyde with ethylic 
malonate in presence of acetic anhydride yields, in addition to 
ethylic propanetetracarboxylate, ethylic methylenemaloimte and 
ethylic tciramcthylenetetracarboxylate : one of the fractions on 
hydrolysis and elimination of carbon dioxide yields hexahydro- 
trimesic acid. —I'ormaiion of ethylic dihydroxydinicoiinate 
from ethylic cyanacetalc, by S. Ruhemann and K C. Browning. 

Linneari Society, February 3. —Dr. A. (htnther, F R S., 
President, in the chair.—Prof. Stewart, F.R.S., exhduled (1) 
specimens illustrative of the articulation between the upper and 
lower jaw (if a Skate, Paiabalis^ Linn., upon which remarks 
were made by Prof. Howes and Mr. Holt; and (2) sections of 
PuLi lniii ^raminis showing the form of the teleutospores and 
.vcidiosporcs, upon which some observations were made by Dr. 
I). If, Sc(5ttfc F, R.S,, confirmatory of the exhiliitor's views.’— 
Mr. Thomas Christy exhibited a portion of an iron chain through 
ihr links of which a Virginian Creeper had grown, and had be¬ 
come naturally intertwined.—Mr. (L C Crick read a paper 
on the muscular attachment of the animal to its shell in j 
some fossil Cephalopoda Having first briefly 

noticed prcviou.s descriptionR and figures of what were believed 
to be impressions of the muscular attachment of the Ammonoid 
.animal to its shell, the author pointed out the form and position 
of the “shell-muscles” and of the “annulus” in the recent 
Natifthis, and indicated the form rif the impression of these 
structures as seen upon an artificial internal cast of its body- 
chamber for comparison with the fossil forms, in nearly all of 
which any indication of the muscular attachment there maybe 
is similarly preserved upon the interna! cast of that chamber. 
Dr. H. Woodward, P'.R.S., and Mr. B. B. Wixidward offered 
some critical remarks, —Mr. W. C. Worsdell read a paper 
on the comparative anatomy of certain genera of the 
Cycadaccip, In conclusion the author endeavoured to show 
that certain characters in the vegetative structure of these 
plants .showed them to be nearly allied to, or descended from, 
certain fossil fern-like plants, notably the McduIJoseie, and these 
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characters were: the extrafascicular zones in the stem of Cycas^ 
which really represent the outer portion of the flattened con¬ 
centric strands in the stem of the Medullosese, the inner portion 
of which has died out; and various concentric structures men¬ 
tioned in the paper. For the type of structure prevailing in the 
ancestors of the Cycads would ^ have been the concentric, 
whereas in their descendants it is the collateral. The 
significant outcome of this study is to form, in the vegetative 
characters of these plants, a connecting-link, over and above 
that already aftorded by the discovery of spermatozoids in 
Cyias and Ginkyo, between “flowering" and “ flowerless’* 
plants. Dr. D. H. Scott, F. R.S., in criticising the paper, re¬ 
ferred to the importance of certain facts which nad been 
elucidated by the author and which he himself was able to 
confirm. 

Anthropological Institute, February 22.—Mr. F. W. 
Kudler, President, in the chair.—The Rev. II, N. Ilutchin.<ion 
was elected a member.—Mr. Edge Partington exhibited repre¬ 
sentations ot two tattooed Maori heads, carved in Kawrie 
re.sin.—Mr. Cantrill, of the Geological Survey, exhibited a 
collection of object.^, including a delicately-worked flint dagger 
or knife, obtained during his recent exploration of a cairn in 
Breconshire.—The Rev. Archibald E. Hunt, of the Ixmdon 
Missionary Society, read a paper on the natives of the Murray 
Islands in Torres Strait, with whom he had lived for three 
years. His studies had l>een directed along the lines Indicated 
by the volume of ethnological notes and queries issued by the 
Anthropological Institute.—Prof. A. C. Haddon exhibitetf and 
explained a large series of lantern slides illustrative of the 
natives described by Mr, Hunt. 

Cambkiuck. 

Philosophical Society, February 7. -- Mr. F. Darwin. 
President, in the chair. - Some zoological results of an expedi¬ 
tion Melanesia during the years 1894-97 (illustrated with 
photographic slides), by Dr. A. Willey, the Balfour Student. 
The paper dealt chiefly with observations relating to Nautilus^ 
Ctt^noplana^ Neteroplanay Amphioxtts\ Palatw^lossus and /V/v- 
pat us. An account was given of the habits, distribution, and 
oviposition of Nautilns. The function of the tentacular ap¬ 
pendages of Nautilus ^ the ciliation of the osphradia or branchial 
sense-organs and of the acce.ssory olfactory (pre-ocular and post- 
ocular) tentacles, and the distribution of the paliial, siphuncular, 
and genital arteries were described. In the metameric system 
of Ntutilus^ where there are indications of two segments, at 
least twelve paired structure.s arc repeated. The sheathed 
tentacular appendages of Nautilus and the arms of Dibranchiata 
are prol>ably to be regarded as pedal in nature and origin, not 
only on account of their function, innervation and development 
(Dibranchiata), but also from a general consideration of the 
phenomena of cephalisation. The *^ccphalopodium” of Nautilus 
and the Dibranchiata was contrasted with the cephalothorax of 
Arthropods. Cteuopiana is proliably to be estimated as a mor¬ 
phological type hardly .second in importance to .such forms as 
AmphioxtiSy Baiano^hssus^ Peripalusy itc. It presents a transi¬ 
tion from biradial to bilateral symmetry. Its pinnate tentacles, 
like those of the Ctenophora, lie in what corresponds to the 
sagittal plane of the bilaterally symmetrical Plathclmintbes, and 
are therefore not homologous with the sensory nuchal tentacles 
of Polyclades as was suggested by l.a.ng. The latter structures 
are represented in Clcnoplam oy the alxiral ciliated sensory 
temaclcs which are i:iaired about the axis along which the pinnate 
tentacles lie; and in the Ctenophora by the arcuate sensort' 
ridges and papillae (Beroiihe) known as the mdar plates, which 
are similarly placed with regar^l to the aboral sense-organ. 
dhUrvplana was described as an anomalous Plathelmintn in 
which the structures of the left side of the Iwdy are aborted. 
This condition appears to be normal for the animal, and not a 
pha.se in regeneration. Ampkioxus was referred to in connection 
with the discovery of the West Indian aubgenus Asym/uetrou 
Andrews in New Guinea waters, and also at Lifu (Loyalty 
Islands). The author's view that Ptychodera was a relatively 
primitive type of Balanaghssus was confirmed by the structure 
of his new genus Spcngtlia^ which is a Glandiccps-X^^ form 
possess!synapticula or cross-bars in the walls of the branchial 
sac. medial gonads, and vestigial roots arising from the collar 
nerve-cord A new Pcripalus found in New Britain was de¬ 
scribed. This form differs essentially from the groups which 
comprise respectively the Neotropical, Australasian and Cape 
species of Peripalm^ and in some respects it is intermediate 
between the Australasian and Neotropical types. 
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MA.Nt:UKSTER. 

I^iterary and Philosophical Society, February 22.— 
Mr, J. Cosmo Metvill, President, in the chair.—The President 
announced that Prof. Michael Foster, F.R.S., would deliver 
the Wilde Lecture before the .Society on March 29.—Mr. Mel- 
vill exhibited an interesting series of distortions and hyper- 
strophical deformities of Pianorbis spirorbis^ L., found by Mr, 
Arthur Stubbs at Black Rock, Tenby, These distortions 
included (1) evolute whorls, (2) various forms of carination, (3) 
sinUirnl turbinate spirals, and (4) dextral turbinate spirals. The 
causes for such malformations are at present practically unknown, 
but may be traced to the obstructions to tne active but tender- 
shelled mollusc caused by duckweed and conferva. 

Dublin. 

Royal Dublin Society, January 19.—The Right Rev. 
Monsignor Molloy in the chair.—Prof. Thomas Preston 
gave an account of some further oliservations which he had 
made in studying the influence of a strong magnetic field on 
the spectrum of a source of light placed in it. He exhibited 
phot^raphs by lantern projection, which illustrated the different 
types of effect, showing that doublets, quartets and sextets are 
produced, as well as triplets when the source of light is viewed 
across the lines of force. The consideration of these modiflea- 
tiqns of the normal triplet type was entered into, and it was 
shown how such modifications could be produced by various 
forms of reversal accompanying absorption in the vapour of the 
spark which was the source of light. The connection of these 
mudifleations with the complexity of structure of sonre of the 
spectral lines, as observed by Michelson, was also passed in 
review, os well as further matters concerning the influence of 
the field itself on the molecules.—A paper, conslstiitg of notes 
on certain Actiniaria (including Phellia SoUasi^ Haddon) by 
Dr. Katherine Maguire, was communicated by Prof. A. C. 
Haddon, who also exhibited a phonograph, cinematograph, and 
other apparatus to be used in nis projected expedition to New 
Cfuinea and Borneo. 

Kdinhuroh. 

Mathen^tical Society, February 11.—Mr. J. B. Clark, 
President, in the chair.— Mr, Duthie read a paper on a geo¬ 
metrical problem, by S. CiuimarSe-s. —A proposal that, in the 
teaching of elementary geometry, Euclid's definition of proportion 
be abandoned, was introduced by Prof. Gibson and Mr. W. J. 
Macdonald, and discussed by several of the members present. 

Paris. 

Academy of Sciences, February 21.—M. Wolf in the 
chair.—Chemical actions exerted by the silent discharge, by M. 
Herlhelot. A preliminary account of the methods employed 
and general results obtained in the exposure of various mixtures 
to the action of the silent discharge. In all, more than a 
hundred and twenty 8ystem.s were studied, the products l>eing 
examined at various stages of each reaction.—Chemical actions 
caused by the silent discharge upon organic compounds. 
Gaseous systeins. Hydrocarbons and nitrogen, by M. Ber- 
ihelot. The action of the discharge upon the pure hydrocarbons 
was first studied. Marsh gas gave at first a little acetylene, 
which afterwards disappeared. After twenty-four hours the 
remaining gas was practically hydrogen, only five per cent, of 
the methane being unchanged. With nitrogen, absorption takes 
place with the formation of basic substances. Detailed results 
are also given for ethane, ethylene, acetylene, prophylene, tri- 
methylene, and allylene, both alone and mixed with nitrogen.— 
On derivatives of cinchonine, by M- E. Oimaux. Several 
derivatives are described of the brominaleti substance obtained 
by adding bromine to the crude oxidation product of cinchonine 
according to the method of Koenigs and Comstock.—On the j 
place of the spoqgcs in classification, and on the signification 
attributed to the embryonic leaflets, by M. Edmond Perrier. 

A criticism of a note on the same subject by M. Delage. — On 
iteration, by M. C. Bourlet—Remarks on a note by M. Moreau 
on cycles of magnetic torsion and the residual torsion of soft 
v?*'* by M. H. BouasM. The two laws announced by M. 
Moreau on residual torsion can be easily deduced from known 
facta. —On an analogy between the action of luminous rays and 
of lines of magnetic force, by M. Birkeland. A Crookes^ tube 
IB placed above an electromagnet, and is so arranged that the 
distance of the kathode from (he magnet can be exactly regu- 
lat^. Beyond a certain distance, the discharge in the tube is 
uninfluenced by the magnet, but as the tube gradually ap- 
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preaches there is a certain critical position at which all the 
properties of the discharge are suddenly changed, the difference 
of potential between the Imthode and anode wing reduced to a 
tenth of the original value, and the kathode rays are replaced by 
others which produce no phosphorescence in the tube. The criti¬ 
cal distance increases with the strength of the magnetising current. 
—On the preponderance of the mechanical action of convection 
currents in the production of effluvia figures upon fogged plates 
submitted to the action of thermic poles in ‘developing baths, 
by M. A. (juebhard.—On a combination of phosphoric onhy- 
dride with benzene, by M. II. Giran. The compound^described 
i.s obtained by heating the two substances in a sealed tube at 
120°. It is decomposed by water, and appears lobe 
4l%0|>* —Influence of the X-rays upon the phenomenon of 
osmosis, by M. H. Bordier. The experiments show that in 
spite of the interposition of an aluminium plate in communi¬ 
cation with the ground, osmosis is much slower when the 
apparatus is exposed to the X-rays.—Production of a muoinoid 
substance by bacteria, by MM. A. Charrin and A. Desgrez. A 
substance of an albuminoid nature is produced by the growth 
of the pyocyanic bacillus in beef broth. This possesses 
poisortous properties, a dose otj grani.s [ler kilogram proving 
rapidly fatal to a rabbit. Other bacilli behave similarly.—On 
bitterness in wines, by MM. J. Bordas, Joulin, and Rackowski. 
A ferment has l)ecn isolated, to which the production of the 
bitterness in wine appears to he due.—On the aptitude of the 
spores of the truffle to germinate, and on the function of the 
aroma, by M. A. dc Gramont de Lesparre. The aroma assists 
in the preservation of the species by its antiseptic action upon 
the spores.—On ktypeilc, a new form of calcium carbonate, 
differing from lK>th calcite and arragonite, by M. A. Lacroix.— 
The new form is found in the crystalline deposits of the thermal 
springs of Carlsliad and Hammam-Meskoutine. Heat trans¬ 
forms the mineral into calcite, with delonaiion,—Semolina and 
foods resembling vermicelli or macaroni, by M. Ballard. 
Analyses of semolina and macaroni from various sources. The 
quality appears to be in proportion to the amount of nitrogenous 
material. 

New South Walks. 

Royal Society, December i, 1897.—The President, Henry 
Deane,in the chair.—On the steady flow of water in uniform pipes 
and channels, by G. 11 . Knibbs. The paper dealt generally with 
the nature 0/ the two regimes under which flow lakes place, and 
of the instability of the rectilinear flow in A general 

formula was proposed, to express the mean velocity of a flow of 
water in a circular pipe under either r^ime, at any temperature, 
and with any radius, “slope,” or material of pipe.—Experi¬ 
mental investigation of the flow of water in uniform channels, 
by S. H. Barraclough and T. P. Strickland. The main object 
of this investigation was to fill in an hiatus in the existing series 
of experimental results, by determining the eflect of change of 
.slope upon the velocity of flow, wlicn the sitjpf is varied 
over a wide range,—Current Papers, No. 3, by H. C. Russell, 
C.M.G., K.R.S. This paper will Ik: printed in vol. xxxii. 
of the Society’s Proceedings for 1898.—Notes on Myriicolorin, 
by Henry G. Smith. In the abstract of proceedings for August 
4, a paper by Mr. Smith is noticed wherein is announced a new 
dye-stuff obtained from the leaves of the “ Red Stringy Bark,” 
Eucalypius macrorhynrha. This material, which in some 
respects is allied to aromadendrin, was stated to belong to the 
quercetin group of natural dyes. It was named by the author 
Myrticolorin, as it was supposed to be the only true dye sub¬ 
stance obtained from the Myrtacete. This note amplifies 
previous 8tatement.s by recording the results arrived at since the 
announcement above referred to. Myrticolorin is a glucoside of 
quercetin, and it breaks up on boiling with dilute sulphuric acid 
into quertclin and a sugar.—A second supplement to a 
Census of the Fauna of the Older Tertiary of Australia, by 
Prof, Ralph Tate, with an appendix on Corals, by John 
Dennant. Prof. Tate begins his paper by giving references to 
the principal contributions to Australian Tertiary Palfeontology 
which have appeared since the publication of his first supplement 
in the Journal oi this Society tor 1888. He notes a number of 
genera hitherto unrecorded as being represented in Australia. 
In the Polyzoa, a synopsis is given’ of McGillivray’s work, this 
author being almost entirely responsible for the very large 
additions to the genera and species of our Eocene fauna. Mr. 
Pennant’s appendix is prefaced by a brief r/jwwc'of recent work 
on Autslralian Tertiary Corals, lie then proceeds to record two 
hitherto unrecorded genera for the Australian Tertiary Corals. 
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GomN'(jr:v. 

Royal Society of Sciences - The Nachru hten (malhe- 
matico-physical section), part 3 {1897), ctintains the following 
scientific papers communicated to the Society :. i 

May 29.—K. Wiechert : The distribution of matter in the 
interior ot the globe. 

October 30.—W. Wirlinger : (iteen’s function for a rcgif»n j 
bounded by non intersecting spherical iontiuna of /; dimensions. 
K. Hensel ; Determination of the discriminants of an algebraical < 
corpus, K. llenscl : The tundauiental equation and the non- | 
essential discriminant-divisors of an algebraical corpus. | 

November 13, -W. Voigt: Further contributions to the 
kinetic theory of the process of evaporation. 

November 27.— A. Hiirwir/: The coefficients of development 
of the lemniscate-functions. Cb Landsberg: On morlular 

systems of the second grade and rings of numbers, O. 
Wallac’h : Researches from the Gbliingen University Chemical 
Lal>oiatf)ry—fi) Cisisomeri.sm and transisomerism in the menthol 
series ; (2) ketones from terpinene-nitrite ; (3' rcduc 

tion-prod nets of carvonc and eucarvone ; (4) a new isomeric ' 
camphor from pinene ; (5I on pulegenic acid ; (6) new com¬ 
pounds from inethylhexanonc : (7) on fenchone-derivalives. 

7 'he official section, ])art 2 (1897), gives the text (tf an anni¬ 
versary nddrcis by Dr. K. Merkel, on “the forces which mould 
the forms of animal bodies,*^ and a report on a journey through 
Colombia and ^'ene7llcla by Prof. L). Rdrgcr. 


DIARY OF SOCIETIES. 

THURSDAY, M ARCH 3. 

Roval SociKTV, at 4.31,1.—The Rclalionship of Variations of the Ground 
Water I/;vel to th** Incidence of Malariat Feve^^ in Ciiotta Kngpur, 
Bengal: Dr L. Rogers.-On ilie Depletion of the Enilnsp^m of 
HordcHUt during Oerinination; hi, T. Brown, E.R.S., and 

F. ICi*combe.--On Apoyainy and the Development of Sporangia upon 
Fern Prothalli: W. H. Lang and O. A. Clark <-Ex|,>erimcntal Ob¬ 
servations on the Early T^egeneraiive Changes in the Sentiory End 
Organs of Muiscles; Dr. K, E. Katicn. 

Rovai- Institution, at 3,—Recent Researches in Magnetism and Dia¬ 
magnetism: Prof. J. A. Fleming, F R.S. 

Linn BAN Sociktv. hi 6.—On the Sense Organs of the Lateral Line in 
certain Fishes : K. J. Cole —On the Occurrence of Caret hehola in 
Britain: (j C. Druce.—On Arctic Spiders from Frnn/. Jo»«f Land : Rev 
O. Pickard-Camliriclge. 

Chbmical Sociktv, at 8.—Note on the Prepa*ation of Dry Hydrogen 
Cyanide and Carbon Monoxide: John Wade and Lawrence C. 
Panting,—Production of some Nitro- and A'liido-Oxyltitidines: Dr. J. 
N. Coriic, F.R S*, and 1'. Tickle,—Production of some Nliro* and 
Amido-Oxylutidines : Dr. J. N Collie, F.R.S., and Mlis L. Hall.—-The 

, Interaction of Magnesium and Solution of Copper Sulphate : Dr. E. 
Divers, F.R.S, 

ER/nAl\ March 4. 

HovAL Institution, at 9.—Some Recent Results of PhyMCo Chemical 
Inquiry : Prof. T. E. 'Ihorpe, F R.S, 

Y, March 7. 

Sociktv oy Airrs, at 8.—The Principles of Design in Form: Hugh 
Stanniwi. 

Impkrial Institute, at8.30.—The Mineral and other Resources of New¬ 
foundland : J H. Collins. 

Victoria 1 nstitute, at 4,30 —The Denign of the Human Foot: Gerald 
Smith. 

TUESDA ) . March 8. 

RnvAi. INSTITO riON, at 3.—The Simplest Living Things : Prof. K. Ray 
Laftkester, F.R.S. 

StK'iETV OF Arts, at 8.—'i'hc Making of n Stained Glass Window : I^wi^ 
Foreman Day. 

Anthrofological Institute, at 8,30. 

Institution OF Civil, Enc.ineuks at 8.—Papers to I« further discussed : 
The Thcort' De?Jtgn, and Practical Working of Alternate-Current 
M itor.4 : Llewelyn B Atkinson.—Dublin Electric Tramway: H F. 
Parshall.—Paper tn be re.id with a view to DliKussion : Calcium Carbide 
and Acetylene ; Henry Fowler. 

Roval Hi.>RrfCL)LTUHAL SociKTv. —Flofal and Botanical Demonstration 

KoV4l PHOTWiRAPHic Soc/KTV, AC 8.—The Passage of a few of the 
Salu used in Photography through Gelatine Sepia : A. Haddon. 

Roval Victoria Hall, at 8.30.—A Work of Faraday : Prof. Relnold. 

iYF.n\RShA y, March 9 

SociBrv OK Arts, at 8.- Linde's Method of producing Extreme Cold and 
Liquefying Air : Prof. J. Ewing, F.R.S. 

Obolixsical Society, at 8 ~N Ac on Ctipperton Atoll: Rear-Admiral Bir 
W. } Wharton, IC.C.B F.R.S. —\ Pbosphati-sed Trachyte from Clipper- 
ton Atoll : j J. H. Teall, F.R.S.—The Pliocene Deposits nf the East of 
Kngl ind- Part L The Lenham Beds and the CoraUiiie Crag : F. W. 
Harmer. ‘ 

March 10. 

RoVal Society, at 4.30. 

Roval Institution, at 3,—Recent Reitoarches on Magnetism and Dia¬ 
magnetism: Prof. J A. Fleinltig. F.H.S, 

SoctKi'v OF Arts (Indian Section), at 4.30.—India and Sir Henry Mainel 
Charles t/«wis Tupper, C.S. 1 . 

MArHSMATjCAL SociBTy, ai 8,—The Geodesic Goometry of Surfaces in 
non-Kuclidean Space : A. N, Whitehead.—The Transformation of Linear 
Partial DifFcrential Operators by Extended Linoar Continuous Oroup.t: 
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Pr T. Elliott, F.R.S.—StereogMphic IllUHiraiion.s of Catenaries ; Prof. 
Greenhlli. F.R S., and T. 1 . Dewar. 

iNSTiruTiON OF Electrical Engineers, m 8 .—-Oh the Manufacture of 
l^mpx and other ApparatiLs for aoo volt Circuits: G. Binswiuiger- 
llyng. 

FRIDAY, March it. 

Rovai, Institution, at g.—Marked Unexplored ; W. F. l^^rd. 

Koval Astronomical Societv, at 8. 

Institution of Civil Enginbkk.h, nt 8.—The Drainage of Cotuge 
Property : H C. Adams. 

Mai.acologicalSocietv. at S. 


BOOKS, PAMPHLET, and SERIALS RECEIVED. 
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TEXT-BOOKS OF ELEMENTARY 
GEOMETR K 

Geometry for Bey^inners, By G. M, Minchin, M.A., 
F.R.S. Pp. xii + 102. (Oxford : :it the Clarendon 
Press, 1898.] 

Euclid's Elements of Geometry^ Books 1 . and 11 . Edited 
for the use of Schools, by Charles Smith, M.A., and 
Sophie Bryant, D.Sc. Pp. viii 4- 160. (London : Mac¬ 
millan and Co., Ltd., 1897.) 

HE appearance of these two little books shows that 
practical teachers have not yet agreed upon the 
best method of teaching elementary geometry. That 
this should be so is by no means a matter for regret ; 
in the course of the controversy each party learns some¬ 
thing from the criticism of the other; examination 
papers tend to become less stereotyped, and better 
adapted to test the student’s real knowledge of the 
subject; while an intelligent teacher is more and more 
able to assert his right of freedom in giving geometrical 
instruction according to the method which, after a fair 
trial, he finds to be most efficient. 

Prof. Minchin’s book is a very favourable specimen of 
the methods of the reforming party. It is really what it 
professes to be, a book for beginners ; it is obviously the 
result of long experience, and there is no reason to be 
surprised at the author’s statement that the book has 
been used with boys of eight years with very great 
success. A very welcome feature, which might be 
adopted by all writers of introductory text-books, is the 
description of the graduated scale, the compass, the 
protractor, and set-squares, and of the way in which they 
are used. Parallel rulers arc also described ; it would 
have been well, in our opinion, to add that, while much 
may be learnt by handling a pair of parallel rulers, 
they are of little use for practical purposes, and that, 
generally speaking, set-squares should be used for j 
drawing parallels. It is probably an oversight that the 
use of set-squares for drawing perpendiculars has not 
been explained. We thoroughly agree with Prof, Minchin 
in the opinion that the careful construction of figures, by 
means of the proper instruments, should be insisted 
upon for the sake of training the eye and hand of the 
pupil ; and it may be added, that this exercise invariably 
helps to maintain a boy’s interest in the problem or 
theorem upon which he happens to be engaged. 

The choice of propositions is very judicious ; they 
include the congruence of triangles, the elementary 
theory of parallels, exclusive of the so-called ** axiom,” 
properties of parallelograms, easy theorems about areas, 
and the theorem of Pythagoras. Besides this there are' 
a few miseellaneous propositions, as, for instance, that 
the angle in a semicircle is a right angle. Definitions, 
we are glad to see, are introduced when they are wanted, 
and not before ; and when necessary they are clearly 
explained and illustrated. The exercises are simple and 
well-chosen: it would be easy to add to their number 
and variety, and this would be an advantage to the 
hook. 

' Of courie there are some points which provoke 
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criticism ; but in offering any remarks upon them it 
is necessary to bear in mind the intention of the author ; 
thus, for instance, however much the orthodox may 
protest, we think it is quite legitimate to define a straight 
line as the shortest distance between two points ; on the 
other hand, it seems to us that the statement “ a point is 
the smallest dot that can be made or imagined” is 
distinctly misleading, and that it is quite possible to give 
a more accurate idea of what is meant. Then again 
there is no objection, at this stage, to saying that a plane 
is a perfectly flat surface : but the top of a table, a 
school-slate, or the surface of water in a basin is a better 
illustration than a sheet of paper. It would also be a 
good thing to point out the reverse order of procedure, 
where a surface appears as the boundary of a solid, 
a line as that of a surface, and a point as that of a line, 
or the crossing of two lines. A playing ball painted in 
different colours makes a [good illustration ; so does a 
cube, a ruler, or a piece of india-rubber of the ordinary 
shape. 

in some cases only one figure has been given where 
there ought to have been two or more : for example, in 
propositions L, S and T ; and in the problem on p. 79 
it might be pointed out that R may be on either side 
of PQ, but that the construction fails if we take PR 
equal to PO, and try to pul R on the same side as 0 . 

In cases where circles are used in the construction of 
figures, it is properly observed that it is not always 
necessary to draw the complete circles. We would go 
a little further than this, and in the later propositions, 
at any rate, introduce in the figures quite small arcs^ 
such as those made by a practical draughtsman ; this 
might \yt done, for instance, on pp. 78, 79. As the 
student is supposed to use a pencil compass, there would 
be four small arcs to indicate on p. 79. 

It would be a great mistake to overload a work of 
this kind ; still it might be thought worth while, and 
would not be inconsistent with the plan of the book, to 
give the construction for dividing a line into a given 
number of equal parts, and that for reducing a recti¬ 
lineal polygon to a rectangle of equal area. The con¬ 
struction of a regular hexagon and a regular octagon 
might perhaps be included, either as propositions or 
examples ; and it would be v^ll to add some examples, 
say, of plotting quadrilateral Or pentagonal fields from 
given data, or of drawing such figures as, for instance, 
a square with an outward semicircle on each side of it 
as diameter. 

These suggestions are made in the confident hope that 
there will soon be a demand for another edition of Prof. 
Minchin’s excellent little book. In the hands of a com¬ 
petent teacher it cannot fail to be successful ; and it 
will do much, we hope, to convince the average parent 
and schoolmaster that geometry is not dull mechanical 
drudgery, and that its principles and results may be 
comprehended by means of ordinary common-sense. 
Its adoption as an introductory course will not hinder, 
bdt greatly help, a more rigorous study of the subject 
afterwards ; even the most questionable part of the book, 
the sham proof (for such it is) of the sum of the angles 
of a triangle being equal to two right angles, need not 
be a permanent stumbling-block in the pupil’s way. 

The edition of Euclid’s first two books by Mr, C. 

U 
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Smith and Mrs. Bryant is of the moderately conserv¬ 
ative type, preserving Euclid’s order of propositions^ but 
admitting, especially in Book 11 ., some simplifications of 
construction and proof. It is not easy to see any de¬ 
finite advantages of this edition over others already m 
the market; and in some respects it is certainly inferior. 
The figures are poor; not a few awkward for the pupil 
to draw, e.g. those on pp. 76, 100 ; and some are grossly 
inaccurate, such as those on pp. 80, 122. Then, 6on- 
aidering the authors’ evident desire for strict logic and 
accurate statement, some of their obiter dicta are really 
surprising. Thus we are told that “ the unequal side of 
an isosceles triangle is generally called the base that 
I. 44 is “sometimes enunciated in the form, ‘Construct 
a parallelogram equal to a given parallelogram, and 
having one of its sides of given length’”; and that I. 17 
is equivalent to “ If a straight line intersects two other 
straight lines which meet in a point, the two interior 
angles which it makes with those straight lines are 
together less than two right angles,” Not to mention 
the fact that the three lines may be conciizTent, the 
interior angles referred to ought to have been specified. 

The bad plan is followed of placing all the definitions, 
axioms, and postulates at the beginning ; a wrong de¬ 
finition of postulate is given so as to confine it to pos* 
tulates of construction, and the postulate required for the 
theory of parallels appears in its time-honoured, but 
non-Euclidean place as an axiom. The authors are of 
opinion that axiom 9 ("“ magnitudes which can be made 
to coincide are equal”) is Euclid’s definition of the 
equality of geometrical magnitudes, and ought to be put 
first, and then the other axioms i—7 can be proved by 
superposition. In this we feel sure they are mistaken. 
The real meaning of axiom 9 is that magnitudes which 
can be made to coincide are equal in a sense consistent 
with the term as used in the preceding axioms ; thus, 
for instance, if a figure A can be made to coincide with 
a figure B, and if another figure C can be made to co¬ 
incide with B, then A and C can be made to coincide. 
That Euclid does not imply the congruence of equal 
magnitudes is obvious from I. 35, &c. It is true 
either of the parallelograms in I. 35 may be cut up into 
pieces which may be fitted together so as to make up the 
other parallelogram ; but this fact does not appear in 
Euclid’s proof, and it is doubtful whether he was aware 
of it. And it is clear that “ equal ” cannot mean simply 
“congruent,” because if congruent figures are taken 
from congruent figures the remainders are not necessarily 
congruertt. 

This brings us to the statement (p. 66), “Whenever 
there is equality of area” of two figures, “one of the 
figures can theoretically be divided into parts which, 
when properly fitted together, will coincide with the other 
figure.” If “ parts ” means “ a finite number of paKs,” 
we should like to know the proof of this assertion: it 
cannot be true in any sense except fpr figures drawn upon 
surfaces which are applicable to each other. To take a 
very simple case, can it be verified for three circles whose 
diameters are the sides of a right-angled triangle?^ 

In the alternative proof of II. 12, no reason whatever is 
given for the equality of the rectangles AY, AZ, so that 

1 UnlesK the ar^umentR of Rtfthy {Math, Ann. xxxvtii.) are unsound, thlx 
qufstioTt must b* answered in th« nenutive. 
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the whole difficulty of this method of proof is shirked by 
means of a “ similarly ” applied to dissimilars ; the same 
imperfection occurs in the alternative proof of II. 13. 

In 1 . 24, figures to illustrate the dififerent cases ought 
surely to have been given ; and we should have thought 
that the direct proof, by superposition, of the first case 
of I. 26 might have been admitted as an alternative. 

Twenty-six abbreviations have been adopted ; the 
definite article is expressed or omitted according to some 
mystical principle which we have been unable to dis¬ 
cover ; in some cases the construction and proof are kept 
separate, and duly labelled in Clarendon type accord¬ 
ingly, in others they are mixed up. 

We confess that, on the Whole, the perusal of this book 
has had a depressing effect; it is like reading a treatise 
on apologetics, and finding that it leaves you more 
inclined to be sceptical than before. The most serious 
objection made against text-books of the more modern 
type is that young boys fail to really grip the essential 
parts of some of the proofs, and ilius, though they under¬ 
stand tliem at the time, reproduce them in an imperfect 
and slipshod manner. But here we have two editors 
of the orthodox text-book, brought up themselves, no 
doubt, in the true Euclidean faith, and with scores of 
school editions from which to take warning and example, 
who nevertheless are by no means above reproach, in 
grammar, logic, or precision of statement. 

Erroneous methods of teaching elementary geometry 
are still so prevalent, and teachers are so apt to rely 
entirely on their text-book, that every treatise, Euclidean 
or not, which is intended for beginners, should contain a 
description of simple instruments and their use, and some 
hints on the proper way of learning the propositions. 
Before a teacher sets a proposition to be learnt he should, 
with a class of beginners, go through it with a black¬ 
board explaining every point, and in particular every 
technical term when it first occurs ; he should insist upon 
the data of the figure, and these only, being first drawn, 
and the rest put in as the steps of the construction are 
stated ("this should also be done, at first, by the pupil 
when learning the proposition) ; and he should, from the 
outset, avoid using the same letters as. those in the book. 
This, and the early introduction of very simple exercises, 
will ensure that the pupil uses his brains and not tfierely 
his memory ; unless this is the case, the study of gi(iometry 
is about as improving as it would be to learn by heart 
a page of the London Directory. G. B. M. 


OUR BOOK SHELF. 

Wkit/aker^s Mechanical Engineer's Pocket-Book. By 
Philip R. Bjbrling. Pp, 377 -i- viii. (London : Whit¬ 
taker and Co., 1898.) 

A GOOD pocket-book is a necessity to the engineer; it 
sU|>plie3 him with reference tables and constants for 
facilitating calculations, and also the experience of other 
engineers in a condensed and handy form for use. One 
feature of this, work is that a rather larger share than 
u^ual is given to hydraulics and hydraulic machinery, 
and also to mining plant. In the formula on p. 3, for 
the discharge over weirs, a too small coefficient of 
discharge (apparently 0*4$ only) has been adopted ; there 
is also a misprint in the first line of the Second column 
oh p. 7, it should be 8‘025. In the formula on p. {5, 
for friction of the leather collars of rams, it is not stated 
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in what units the answer is obtained ; presutnably it is in 
pounds. The one section which is very disappointing 
IS that devoted to gas engines ; only three pages are 
given to them, and one of these is filled with a 
useless description of the two original types—-the 
Lenoir and Otto and Langen, both of course interest¬ 
ing in an historical account of the origin of the gas 
engine, but not of the slightest value or claim to notice ■ 
in a, pocket-book : in future editions it is to be hopW 
. ihbre attfention will be given to this section, and tha\ tbe 
page mentioned will be cut out. The author would hive 
4ope well to make use of the recent determination , of the 
mechaniegLequivalent of heat; most engineer^ ate^ow 
adppting 778 as the figure. On p. 93 occurs an awkward 
misprint in the formula for mean pressure of steam ; the 
^ttev in the denominator should be R, and oot 
printed. The rules given for the cooling surface of surface 
condensers, on p. 113, must apply only to single-cylinder 
engines ; at any rate, they give areas greater than 
usually adopted in the best modern practice for triple 
compound plants. The sections devoted to pipes and 
gearing are admirable, and there are many most useful 
tables ; the last fifty or sixty pages contain a valuable 
collection of tables of weights of various sections of iron 
ftnd steel, areas of circles, cubes, square roots, dtc. We 
have pointed out a few blemishes, but the book as a 
\vhole is very free from slips or errors, and will be, no 
doubt, of service to many engineers, draughtsmen, and 
works-managers. H. B. 

Handbooks of Practical Science, No. I. Mensuration^ 
Hydrostatics and Heat. Pp. 53. No II. Chemical 
Experiments. Pp. 58. By G. H. Wyatt, B.Sc., 
A.R.C.Sc. (London: Rivingtons, 1897, 1898.) 

Science Handbooks for Laboratory and Class Room : 
Elementary Physics.^ Practical and Theoretical, E'irst 
VeaPs Course. By John G. Kerr, M.A. Pp. 140. 
(London : Blackie and Son, 1898.) 

Quantitative Practical Chemistry, Part I, Elementary 
Stage. Pp. 55. Part IL Advanced Stage. Pp. 31. 
By A. H. Mitchell, B.Sc. (Reading : National Pub¬ 
lishing Association, Ltd., 1897.) 

A NUMBER of simple and instructive experiments are 
described by Mr. Wyatt in the practical handbooks 
referred to above. Following sound educational prin¬ 
ciples the student is told what to do, but so far as it is 
practicable he is left to find out for himself the con¬ 
clusions to be drawn from the experiments. In this respect 
the books are constructed upon the lines of others wnich 
arc already in use in schools where elementary science is 
ta^ghj. A few prac^cal exercises are given on the 
principles brought out by the experiments; but the 
teacher will find it necessary to considerably increase the 
number of these, if he wishes bis pupils to remember 
what they have done. In his shorthand manuals Sir Isaac 
Pitman used to advise the students who wished to become 
proficient in the art of phonography to “ Practice, Practice, 
Practice,” and the same advice applies to instruction in. 
elementary science. Not one or two, but twenty or thirty 
experipteilts are, for instance, necessary before young 
students can thoroughly understand the significance 
of the principle of Archimedes. The difficulty in the way 
of carrying out so much experimental work is one of; 
time, and if a large amount of work has to be accom¬ 
plished in a short time, the depth of knowledge is thinner 
in proportion to the area covered. 

in the first of Mr. Wyatt’s handbooks, the usual 
elemcntar}^ exercises in mensuration, hydrostatics and 
heat are given ; while the second contains simple experi¬ 
ments on general chemical processes, air, combustion, 
carbon, various common substances, such as salt, lime, 
acids, alkaJis, hydrogen,' water, chalk, and important 
gases* Too much ground is covered in the latter volume 
tor the work to give satisfactory results, but taken as a 
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whole the handbook will be found very serviceable in 
teaching the rudiments of science. 

Mr. Kerr’s book on elementary practical physics 
has much to commend it, and deserves to be widely 
adopted by pupils commencing the study of physical 
science. The book contains about a schooly ear’s work 
of three or four hours per week. In the first half a number 
of experiments to be performed by the pupils individually 
are described, and Jn the second half the chapters are 
more of a descriptive nature, sathat they provide material 
for the pupil to study and wherewith the teacher may 
exercise nun. The principles of measurement, and simple 
laws of mechanics, form the experiments, 

and the author has introduced many ingenious methods 
into his work. The pupil who carries out the experi¬ 
ments will be given knowledge which he is not likely to 
forgfet. Moreovet, as the experiments are mostly quan¬ 
titative, they offer a valuable course of training for the 
mind. 

Ability to perform simple quantitative experiments is 
now required by the Department of Science and Art 
from students of both the elementary and advanced 
stages of practical chemistry. The object of Mr. 
Mitchell’s slender volumes is to supplement existing text¬ 
books by exercises bearing upon the new requirements. 
Part 1 . contains experiments on measurement of length, 
volume, specific gravity and common chemical changes, 
and Part IL is concerned with the experiments in volu¬ 
metric analysis so far as they are required of students in 
the advanced stage. 

Researches on Tuberculosis, The WebeP^Parkes Prize 
Essay 1897. By Arthur Ransome, M.A., M.D. 
(Cantab), F.R.S., Consulting Physician to the Man¬ 
chester Hospital for Consumption, &c. 

The book before us is the reprint of an essay written in 
accordance with certain specific regulations framed by 
the Royal College of Physicians. This diminishes to 
some extent the general value of the book, as it almost 
confines its contents to the individual experience and 
results of the author. These latter are, however, very 
extensive, and almost all ground of interest in this 
subject is to some extent covered. A lengthy chapter 
is devoted to the natural history of the tubercle bacillus, 
another to preventive and prophylactic measures ; 
channels and sources of infection are also fully con¬ 
sidered. The book concludes with a chapter upon the 
direct treatment of phthisis. In this connection it may be 
mentioned that the author seems 10 have obtained very 
satisfactory results from the inhalation of ozone. We 
are pleased that the Royal College of Physicians gave 
its consent to the publication of this essay, as the book 
will no doubt be of considerable interest to those eng^ed 
in researches upon this subject. F. W, T. 

“ The Electrician ” Electrical Trades' Directory and 
Handbook for 1898. (Sixteenth Year). Pp. 918 + 
cxliii. (London: The Electrician Printing and Pub¬ 
lishing Co., Ltd., 1898.) 

The Universal Electrical Directory (A A, Beriyi), 
Pp. 1182. (London: H. Alabaster, Gatehouse, and 
Co., 1898.) 

These two ponderous volumes give evidence of the 
remarkable growth of the electrical and allied industries 
during the past few years. Two large sheets, folded in 
the first of the volumes at the head of this notice, give 
particulars of the present electric supply works of the 
United Kingdom, and the electric railways and tram¬ 
ways. Very few of the supply stations were in existence 
*at the beginning of 1890, and if the progress is as great 
in the next eight years as it has been in the past eight 
years, few districts will be without electricity for light, 
power and traction purposes. The biograf^ical division 
of the Directory is of more than professional interest, 
as it contains short sketches of the careers of many 
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physical investigators, accompanied by nufnerous pleasing 
portraits. A Steel-'plate portrait of Mr. J. \V. Swann heads 
this section. , 

The second’ Directory contains “ a complete record of 
all the industries directly or indirectly connected with 
electricity and magnetism, and the names and addresses 
of manufacturers in (ireat Hritain, India, the Colonies, 
America, the Continent, &c.*’ Every means has been 
taken to facilitate reference, and to make the Directory 
of service to all who are concerned with electrical 
industries. 

A Flower Hunter in Queensland and New Zealand. By 

Mrs. Rowan. Pp. xiii + 272. (London ; Murray, 

1898.) 

This book is one to be laid down with regret, so brightly 
does the authoress tell of very varied scenes and ex¬ 
periences, and so easily is the reader carried along with 
her through them. There are few books of travels in 
whifh the fascination of the tropics to a naturalist is so 
evident, or that would more strongly arouse the desire to see 
for oneself what is here so well described. But the other 
side of the shield is no less vividly placed before the 
reader,' and the price at which alone the pleasures of 
tropical travel can be bought can be well realised from it. 
Old travellers will find their experiences recalled, and 
will bear witness to the accuracy of Mrs. Rowan’$ de¬ 
scriptions alike of the beauties and of the discomforts of 
the tropics, and will recognise that the latter are expressed 
in no overstrained terms. There are many interesting 
references toth^ earlier history of the Colonies, and others, 
equally interesting, to points in natural history, though in 
a few of the latter the want of technical knowledge shows 
kself. Many and wonderful as are the powers of ants, 
observed in and authenticated from all parts of the world, 
we should have hesitated to believe about the nests of the 
green ants of Queensland, that “ leaves and flowers are 
spun together by spiders that the ants keep for the pur¬ 
pose.Mr, Savillc-KenPs statement that he has observed 
the ants use their own full-fed larvae to supply the silk 
required for spinning the leaves together, affords an 
explanation sufficiently curious, but more in accordance 
with what we should expect. Numerous excellent views 
add to the attractiveness of the volume. It deserves, 
and will doubtless receive, a welcome from those interested 
in travels and natural history. 

Introduction to Chemical Methods of Clinical Diagnosis, 
By D. H. Tkppeiner (Munich). Translated from the 
sixth -German edition, with an appendix on 
biological methods of diagnosis, by Edmond I. 
MeWeeney, M.A., M.D,^ (Hoy. Univ. of Ireland), 
Professor of Pathology and Bacteriology C.U. Med- 
Sch., &c.. Pp. vii + 152. Figs. 22. (London : Long¬ 
mans, Green, and Co., 1898.) 

The little book before us consists of two parts—the first, 
chemical ; the second, what the' author calls micro¬ 
biological. The term micro-biological is an acciwte 
one, and includes the usual bactendlogickl work oirtte 
one hand, and the examination of blood corpuscles and 
the morphological elements of the secretions on the other. 
Any system of classification—and one must have some— 
has its disadvantages ; the present one seems to work 
very well. 

The book is well up to date, serum diagnosis and the 
chemical examination of the gastric contents being con¬ 
tained in it. We think under the chemistry of the urine 
a method for the quantitative estimation of urea and 
uric acid ought to have been included. As far as wc are 
aware, there is no book in English of such small bulk 
which contains so complete an account of chemical and 
bacteriological or microbiological diagnostic methods. 

It will not, of course, compete with the larger books on 
this subject, as, for instance, von Jaksch, but will doubt¬ 
less have a sale, and deserves it. F. W. T. 
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LETTERS TO THE EDITOR 

[The Editor does tiof hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he nnde/tohe 
' to return., or to ror/e^p'*nd with the writers of, rejected 
manuscripts inttuded for this or any other part of NatuiUC. 
No not lie is taken of anonymous communications.^ 

Five-fingered Crab. 

During a recent visit to the museum at Dover, I noticed in 
the ca.se allotted to the Crustacea a rcmarUable instance of mal¬ 
formation affecting the right pincer of a half grown specimen of 
our common edible cralj \Ctincerpa^trus) ; and not recollecting 
to have seen the like either figu.ed or described, I venture to 
think the publication of the subjoined sketch, together with a few 
words of explanation, may prove of interest to the readers of 
Naturk. 

A glance at this sketch will show that there are three complete 
suljequal movable firigers or dactylopoditos, numbered i, 2, 3. 
Of these, number 3 clearly correstxinds to the single movable 
finger of the normal pincer, numbers 1 and 2 being super¬ 
numerary and articulated clo&c ti^elher upon on elevation of 
the hand (proix>dite), which is much thickened in this region. 
The two lemaining fingers (indices) are immovable. Number 4 
is very much (he snorter of the two, numlwr 5 being quite com¬ 
parable in size to either of the three movable digits. Judging 
from its size and the Ki>ot whence it emerges from the hand, the 
larger index (5) represents the immovable finger of the normal 
pincer ; but its loot her! edge is directed, not towards the normal 
finger (3), but towards the supernumerary finger (l). The 
smaller index finger (4), on the contrary, has its biting margin 
turned towards the biting margin of the normal movable finger 



(3), and in all respects,except size and point of origin, corresponds 
exactly to the immovable finger of the normal pincer. When 
the movable digits are closed, number 1 passes on the under side 
of 5, number 2 on the up[>er side of 3, and number 3 shuts 
directly upon 4. 

1 am only acquainted with records of two cases of malforma¬ 
tion in crabs’ claws resembling this specimen in the Dover 
Museum. One of these is figured and described by Mr. Bateson 
[Materials for the Study of Variation^ p, 530, No. 815; also 
Froc, ZooL Soc.., 1890, p. 581); the other by M. S^n^char(.fl«//. 
Soc. Zool, France^ 1888, p. 123). In the mrmer, however, the 
supernumerary.movable fingers numbered 1 and 2 in the figure 
of ihe.Doyer specimen are repre.senled by a single dactylopodite, 
which, nevertheless, shows its double nature by being divided,at 
the tip and furnished with two rows of teeth along its biting edge. 
In the example observed by Stin6chal, on the contrary, there are 
three complete movable digits arranged apparently very much as 
in the S(recimen here described and figured ; but the process 
from the propudite (hand) is represented by a broad plate con¬ 
sisting of three only partially serrated indices. 

February 27. R. I. PococK, 

Dew and Absorption. 

I AM engaged on some daily experiments with a view to 
measure dew as rain in lineal inches. At present, however, I 
cannot distinguish between dew and absorption. 

I fill a small cylinder (A) of tinned iron—a tobacco canister— 
to within about 1 inch of the top with garden soil, dry it at 213’* 
F., weigh, expose ii over-night, and re-weigh at 9 a.m. before 
the sun comes on it. 

1 now purpose to expose another similar tin (B 1 with ten cir¬ 
cular holes jAerced near its rim, and covered with a horixontal 
glass plate. 
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I hope that B may give some measure of absorption^ and A—B 
some measure of detv. 

I reckon grammes of weight gained as cubic centimetres of 
water, divide this number by the number of sq, cm. in the cir¬ 
cular opening, and take the quotient thus obtained as the measure 
in linear cm. of dew as rain. 

I shall be greatly obliged if any readers can refer me to 
previous experiments that have been made in this direction. 

Harpenden. T. Wilson. 

Oat Smut AS an Artist's Pigment. 

With regard to Prof. Marshall Ward’s note under this head- 
ing (p. 389, attie)j I may add that, according to Mr. K. Mijafie, 
the olive-brown spores of UstHago es- 


basaltic lavas and ash beds thrown out by the volcanoes 
which broke out along great fissures ih early Eocene 
times. 

Glacial phenomena admit admirably of registration by 
photograpny, and the collection is fairly rich in such 
illustrations. 

Although Ramsay many years ago wrote an account of 
! the glaciation of North Wales, comparatively little con- 
! nerted work has been since done to elucidate this remark- 
I able example of upland glaciation, while a complete 
photographic record of it remains to be executed. Some 
few points have, however, been dealt with, notably by 
I the late J. J. Cole, Messrs. Williamson and Wills, Mr. 


cuUnta Makoroo-zumi " in Japanese), 
besides its application to the painting of 
the ladies’ eyebrows in Japan, are mixed 
up with oil and .smeared on the scalp and 
hairs by older women who have the hairs 
thin or grey. “At present,” the author 
adds, “the .siX)res are largely used in the 
lacquer industry to ]>roduce rusty-coloured 
wares by mixing them with lac [Tkc 
Hotanual Magazine^ Tokyo, vol. ix. p. 
197, May 1895). 

Khmagusu Minakata. 

February 25. 


GEOLOGICAL PHOTOGRAPHS. 

'"'PHK Committee appointed by the 
British Association for the col¬ 
lection and safeguarding of photo¬ 
graphs of geological interest has a 
good record of work to show for the 
past year. The entire collection of 
1750 prints is now uniformly mounted 
and deposited in the library of the 
Museum of Practical Geology at 
jermyn Street, Over 350 new prints 
were received during last year. A 
new feature has been the formation of 
a collection of picked duplicates illus 
trating typical geological phenomena 
which, in the form of prints or lantern 
slides, can be lent to local scientific 
societies or others desiring- either to 
know w^hat work the Committee is 
doing, or to help on the work. 

No less than 119 of the new photo¬ 
graphs come from Ireland, and the 
north of that country is now well illus¬ 
trated. As is well known, the geology 
of this region is exceptionally interest¬ 
ing as it was the site of a great vol¬ 
canic outburst in Tertiary times, and 
the columnar lavas and sills, the dykes 
intrusive into chalk and into newer 
and older rocks, the laccolites, vol¬ 
canic necks and ash beds, form a 



)Phoiojr*^htd by Mr, A*. W'^kh^ 


{Cppyfiffht. 


Fio. Cave Hill, Belfaat. 


text-book of volcanic geology. One 
of the most remarkable localities is Cave Hill, near. 
Belfast, where the unconformable junction of the chalk 
with the lavas has been well exposed by the quarrying 
operations. 

The remarkable section shown in the annexed figure 
(Fig. 1) is reproduced from an excellent photograph by 
Mr. R. Welch, of Belfast. Unfortunately the section 
is now being destroyed by quarrying, so that this photo¬ 
graph is the best record we possess of it. Jt shows an 
old, steep, pre-Tertiary cliff of chalk which was gradu¬ 
ally bun^ in debris, most of which was derived 
from itself. Both cliff and debris were buried by 
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Godfrey Bingley, Mr. Atchison and others, and their 
work is in the collection. Good as it is, however, it 
serves best to show how much in the way of systematic 
recording there is still left to be done. Some one should 
set to work with Ramsay’s book in his hand, visit the 
localities mentioned, photograph them, and, guided by it, 
seek out and record a complete account of the glaciation 
of the entire region ; and he cannot do better than begin 
on Snowdon. Just opposite* Snowdon, on a small hill, 
Y Fbel Perfedd, above Ben-y Pass Hotel, the perched 
block shown in Mr. Binglcy’s photograph (Fig. 2), of 
which a reproduction is annexed, overhangs the Pass of 
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Llaaberis, and looks as if a mere touch would precipitate 
it into the Pass below. 

Photographs have often been taken of single examples 
of fossil trees in submerged forests and in the coal- 
measures or other rocks. But it is not often that a 



fikBtograpk«dhy Mr, G. HtadimgUy, L$$du\ 

Fig. 2.—'Y Foel, Petfedd, Llanberls. 

whole forest of Carboniferous trees is exposed to-day in 
cuarrying operations, and it is still more rare to have 
tfiem preserved for future generations byu building, as 
has been done in the instance from Parlick, fignred 
hdow. This photograph was taken by Mr. R. McF. 


{Copyright, 



Ph0(ogm^ti by Mr, R, McF, Mure, Paisley,] 

Fig. 3 .—Carboniftrouft Forest, Par tick, Glasgow. 

Mure, of Paisley, who has kindly furnished me with 
particulars as to the size of the trees : the stems are 
most of them over two feet in diameter at the base, and 
the spread of the roots in some cases is correspondingly 
Urge. W. W. Watts. 
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SO.UE RARE R/RDS’ EGGS. 

/^N comparing the numerous works which have 
appeared of late years on British birds with their 
predecessors of a couple of decades or more ago, we 
cannot fail to be struck with the great diminution in the 
number of species whose eggs and 
nests are stated to be unknown. And 
since the appearance of even the more 
recent of these, one more gap has 
been filled up by the announcement 
of the discovery by Mr. Popham, last 
July, on an island in the mouth of 
the Yenisei, of the long-sought eggs 
of the curlew-sandpiper {Trinf^a sub- 
arguata). By this fortunate discovery 
the number of species entitled, even 
by the utmost stretch of courtesy, to 
be included in the British list whose 
eggs still remain unknown, is very 
sma)l indeed, although there are 
several species of which the known 
specimens are extremely few. Of 
course there are a host of foreign 
birds whose nidification Awaits dist 
covery, but to mention even a portion 
of these would obviously be impossible 
within the limits of an ordinary article. 
The majority of the British species 
whose breeding liaunts offered the 
longest resistance to the efforts 6 f 
egg-hunters, were those which mi* 
grate at this season to the desolate 
Arctic tundras ; and among the eager 
explorers of the avifauna of those 
regions the name of John Wolley will always stand pre* 
eminent, ably as^his pioneer efforts have been seconded 
and completed by men of the stamp of the late Mr. H, 
Seebohm and Colonel Feilden, to say nothing of many 
equally enthusiastic and capable observers* At tbe 
present day one of the great fiields 
remaining for exploration are the 
breeding areas of many of the species 
inhabiting the southeti) hemisphere^ 

In many respects birds’ eggs have 
proved a somewhat disappointing 
study, since, if we except their aid jn 
bringing about the recognition of :tke 
intimate structural affinities exiat^ 
oetween the Limicoke and the Gaviav 
they have afforded comparativelyJlttle 
assistance in unravelling the tangled 
skein of avian relationships. Ab4 
many of the generalisations which 
have been drawn from them, such as 
*hose relating to white eggs, have 
turned out to be true only in pari, 
Moreover, It is unlikely that those 
remaining to be discovered will adM 
anything really important to our stock 
of knowledge.. The newly-discovered 
eggs of the curlew-sandpiper, for exr 
ample, do not differ from those of, the 
allied forms in any more important 
degree than do the different postage* 
stamps of the same issue. 

Not that the quest of birds’ eggs is 
in any way to be discouraged-^ar 
from it. While the eggs themselves, 
from the intrinsic beauty of their shape 
and coloration, form a never-ending source of delight to 
the collector, it is only through the energy of the hurrter 
after these spoils that a knowledge of the habits of the birds 
themselves can ever be attained. In the words of Prof. A- 
Newton, it is the field naturalist who alone crowns the 
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labours of the anatomist and the museum-worker. “ What 
engineer,” writes the Professor, “ can be said to under¬ 
stand his business if he knows not the purpose to which 
the machines he makes are to be applied, and is un¬ 
acquainted with their mode of working. We may 
investigate thoroughly the organs of any animal, we may 
trace them from the earliest moment in which they 
become defined, and watch them as they develop to 
maturity, we may comprehend the way in which every 
part of a complicated structure is built up ; but if we take 
not the trouble to know their effects on the economy of 
the creature, we as naturalists have done but half our 
task, and abandon our labour when the fulness of reward 
is coming upon us.” All honour then to those (if only 
they work in the right way) who risk their health, if not 
their lives, and spend their treasure, in the quest of the 
rarer birds’ eggs ! 

Although they have been removed from the list of 
desiderata, the eggs of the curlew-sandpiper will prob¬ 
ably long remain among the rarest of those of the 
iiritish species, those from the Yenisei being the only 
specimens at present known. Among the species in¬ 
cluded in the British lists whose eggs were unknown at 
least as late as 1896, is Pallas’s grey shrike {Lanius 
sibinius\ but as this bird is so closely allied to the 
ordinary species, their discovery cannot be looked for¬ 
ward to with any special interest. The second is the 
needle-tailed swift {Chatura caudaciiia\ which has 
only twice been seen in Britain, and breeds in northern 
Asia, although its eggs are still unknown. Equally slight 
are the claims of the sharp-tailed sandpiper {Trin^a 
\acuminuta) to be regarded as Hriti.sh ; and, although 
still unknown, its eggs will probably prove very similar 
to those of the American 7\ maculata. To the rare and 
beautiful wedge-lailcd gull {Rhodosiethia rosea\ reported 
to have been once seen in Britain, is provisionally 
assigned a single egg in the British Museum obtained from 
Disco Bay. Of far more interest would be the discovery 
of the eggs of the Cape petrel {Daption capensis\ since this 
bird, of which an example was killed in Dublin in 1881, 
represents a genus by itself. One of its brceding-places 
appears to be Kerguelen Island. Of two other petrels, 
namely (Estrelatn hcesitata and Cfi". breinpes^ with equally 
flight claims to admission in the British lists, the eggs 
are likewise unknown. 

Of species whose eggs are known, although of extreme 
rarity, ne.xt to the curlew-sandpiper, the white-billed 
diver {Colymbus adamsi)^ a by no means very rare visitor 
to our coasts, may first claim attention. The only known 

which are very like those of the great northern 
dtver, were obtained during the voyage of the yeg^a in 
1879. lovely ivory gull {Pagophila €burnea)\\i^ 

eggs have been described by Prof. Collett; while those 
of the Iceland gull {Larus teucopierus) and Mediterranean 
black-backed gull (/,. melanocephaivs) cotne also under 
the category of rarities, the nest of the latter species 
being unknown. Of greater interest kre ibe beautiful 
eggs of the Sandwich tern, of which additional specimens 
were recorded last year. Although obtained by Wolley, 
the eggs of the spotted redshank {Tetanus fuscus) must 
1:>e regarded as prizes by the collector; while so late as 
T893 those of the solitary sandpiper (T. solitarius) were 
recorded by Mr. Dixon as unknown, although one clutch 
has been described ^by Mr. Elliot, in which the eggs 
resembled those of the piping sand-plover. Claim to a 
place in this section is undoubtedly held by the sender- 
hng, of which eggs were obtained by MacFarlane in 
Arctic Aipefica in jSbj, and subsequently by Colonel j 
Eeilden in Gfin*nell-land. The knot (Tnngaranutus) 
IS, another 6f the species which appears !n Mr. Dixon’s 
book of 1893 as among those of which the eggs are 
tthknowtt. it sOemsi however, that a clutcfh of fbor 
was taken in Greeniand as far back as 1875^ ohe of 
which is now in the British Museum ; and these, with a 
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single specimen taken from the body of a female by 
Lieut Greeley, appear to be the only examples in col¬ 
lections. Far less uncommon are the tggs of the little 
stint (T, ininuta)^ although they still come under the 
category of rarities, as do those of the jack snipe, which 
were first taken by Wolley in Lapland. The crestless 
lapwing {Vanellus gr€ti,arius\ of which but one British 
specimen is on record, is also a bird of whose nidification 
details are wanting, although the eggs are known to be 
four in number, and very similar to those of the crested 
species. Dotterel eggs, although very handsome, can 
now scarcely be considered as rarities ; but those of the 
lesser golden plovdr {Charadrius dominicus) are very 
scarce, althougn their similarity to those of the oidinary 
species renders them less interesting than would other¬ 
wise be the case. 

Passing other members of the foregoing groups whose 
eggs are more or less scarce,^ allusion must specially be 
made to the common bernicie goose, of which it is a 
remarkable fact that eggs laid in a wild state are quite 
unknown, although this is somewhat discounted by the 
circumstance that birds have nested in captivity. Of the 
nearly allied red-breasted bemicle {Bernida ruficellis) 
ihe eggs have, however, been discovered, and, except for 
their somewhat smaller dimensions, are stated to be 
indjitinguishable from those of the bean-goose. 

Although the eggs of all the species of birds of prey 
recorded as British are known, some are comparatively 
rare in collections. Among such may be mentioned 
those of the red-footed kestrel {Falco vespertinus\ 
which although not uncommonly taken in Russia, were 
so poorly represented in the British Museum in 1896 
that Dr. Rowdier Sharpe stated he was unable to 
properly define their characters. 

In addition to those of Pallas’s shrike, which have 
already been mentioned in the unknown list, the follow¬ 
ing are some of the rarer eggs among the British 
Passerines. From their beautiful markings the eggs of 
all the buntings are always favourites with collectors ; 
and from their rarity those of the rustic bunting must be 
specially prized. Two only are in the .Seebohm collection 
in the British Museum, although others have b^en 
described by Mr. Dresser, and yet others are mentioned 
by Prof. Newton as among the specialities of last year’s 
collecting. Richard’s pipit {Anihus richanU) affords an 
example of a bird of which the eggs are known, but the 
nest nas never been described. Among comparative 
retries the eggs of the yel jow-browed willow-warbler 
{Pkyiloscepus superciHaris) dLX\6. the marsh-warbler 
cepmlus palustris) deserve passing mention, especially 
as many referred to the latter species appear to be 
nothing more than pale examples of the reed-warbler. 
Perhaps the greatest prizes among the British repre¬ 
sentatives of the group are, however, the eggs of White’s 
thrush {Turdus varius). A nest, with eggs, from 
Ningpo attributed to this species is included in the 
collection, and undoubted specimens are men¬ 
tioned in Prof. Newton’s list of new acquisitions. Less 
rare are the eggs of the black-throated ouzel ( T atri- 
guiaris\oi which several clutches have been taken in 
the Altai, although the nest is still unknown. Another 
desideratum is the nest of the Siberian ground-thrush 
(r. nbiricus\^{ the eggs of which three specimens taken 
in Jfapan^ and now in the Seebohm collection, were the 
only examples known ujfj to i8<96. Of the Arctic blue- 
throat {Cyanecula suecica) the eggs, which resemble 
those of a redwing in miniature* are far less rare, but 
must still be reckoned as among the collector’s choicest, 
treasures. 

To go further into the British list would be beyond the 
limjte 6f this article, while, as already said, species hot 
occurring in that list must be excluded. An exception 
may, however, be made in favohr of the rare Patter’s 
chough-thrush {Pedoces pander{)^oi the deserts of Central 
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Asia. Of this bird the eggs were hrst obtained, we 
believe, by Fedtchenko, and nave ever since ranked as 
great rarities, and collectors will therefore be interested 
tn finding specimens included among those collected last 
year and mentioned by Prof. Newton. R. L. 


NOTES. 

The Council of the Royal Society have invited Dr. Wilhelm 
PfeflFer, professor of botany in the University of Ueipzig, and 
foreign member of the Royal Society, to deliver the Croonlan 
Lecture on March 17. The subject of the lecture is to be “ On 
the Nature and Significance of Functional Metabolism {BcUiebs- 
stoffwechsels) in the Plant." The lecture will be delivered in 
Cierman. Prof. Pfefter is well known among botanists for his 
two volumes on “ Pflanxenphysiologie,” published in 1881 from 
Tubingen, and the second edition of which was issued last year ; 
while his views on the function of chlorophyll, and its absorption- 
spectrum, are familiar to workers on the physiology of plant- 
life. 

More than 100 foreign zoologists have now consented to be 
members of the “Committee of Patronage'* of the Fourth In¬ 
ternational Congress of Zoology, and a large number of them 
have expressed the hope that they will be able to be present at 
the meeting in August next. Among these we may mention 
the names of Prof. Hackel, of Jena; Prof. GraflT, of Clraz; 
Prof, Grassi, of Rome; M. Blanchard, of Paris ; Baron Jt^les 
de Guerne, who has been associated with the Prince of Monaco ; 
Dr. Jentink, of Leyden, who was President of the Third 
Congress; Dr. Dollo, of Brussels; and Prof. Collett, of 
Christiania. From the United States it is hoped there will be a 
somewhat large contingent; Profs. Oslwrn and Scott, Prof. E. 
B. Wilson, and Mr. Watasc, of Chicago, all hope to be able to 
come. 

The sixth “James Forrest’* Lecture of the Institution of 
Civil Engineers will be delivered on Thursday, March 17, at 
eight o'clock. Prof. W. Boyd Dawkins, F.K.S., the lecturer, 
takes for his subject “ GeoJf>gy in relation to Engineering.*’ 

The Mayor of Bradford presided at a meeting, held on 
Monday, for the purpose of considering a proposal to invite the 
British Association to Bradford for the year 1900. It was 
unanimously decided to send an invitation to the Association 
for the year 1900, and an executive committee was appointed to 
make arrangements if the invitation should be accepted. 

It is expected that some of the observers of the recent total 
eclipse of the sun will give a preliminary account of their 
observations at the meeting of the Royal Astronomical Society 
to-morrow. 

The Municipal Council of Paris have inserted in the budget 
for this year the sum of ten thousand francs, for the laboratory 
of photography and radiography at the Sal{)etricre. 

The following grants have recently been made by the 
Trustees of the Elizabeth Thompson Science Fund 1—250 
dollars to Prof. Gustav Hiifner (Tubingen), for the investigation 
of heemin and bcematine ; 288 dollars to Prof. Carlo Bonacini 
(Modena), for researches in colour photography ; 250 dollars to 
Prof. John Milne, to aid in a seismic survey of the world. 

The Zurich correspondent of the Times states that the 
observatory on Mont Blanc, which was constructed by M. 
Joseph Vallot some seven years ago, is to be transferred to 
another site. The present structure is built on a small r/^ky 
plateau, which extends for a short distance from the Rochers 
des Bossed, but its position is no longer favourable for scientific 
observations. The construction of (he building has served as a 
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liarrter c^inst which the snow piles itself in ever-increasing 
masses, causing both trouble and expense to the observatory 
staflf. The whole erection is to be transferred, piece by piece, 
on the backs of workmen from the Rochers des Bosses to a 
rocky point at the same altitude, where the ground will first be 
levelled by blasting, and, in spite of the difficulties of climate 
and transport attending these operations, it is hoped that the 
whole transfer will be finished in the course of one summer 
season. 

A J' the meeting of the Entomological S(x:iely of London on 
March 2, a discussion look place on the reported introduction of 
the San Jos6 scale, Aspidioius perniciosus^ into Great Britain. 
Mr. R. Newstead,‘ the only British entomologist who is now 
specially occupied with CoccidiE, slated that during the past nine 
years he had never once met with this species among the 
numerous scale-insects taken in this country and forwarded to 
him for identification. It wa.s impossible even for an expert lo 
distinguish it, without careful microscopical preparation and 
examination, from among the thirty or more described species 
of Aspidioius, and any attempt to identify it on imported fruit 
by naked-eye observation, or with a hand-lens, was therefore 
quite impracticable. The risk of its distribution by importation 
on fruit was small ; there was, however, much more likelihood of 
its introduction on plants or trees. At the same time he .saw no 
reason to suppose that it would be more injurious in this country 
than the common Mytilaspis pomorum ; in America the San 
Jos4^ scale had several, sometimes as many as five, generations in 
the year, but in this climate it would probably conform with the 
habits of all other scale-insects at present investigated and 
become single-brooded. Mr, Newstead’s conclusions were 
generally agreed with by the Fellows present. 

AccORDiNt; to the Bulletin de la SociBt* Fran^aise de 
Physique, M. Cr^micu has devised an ingenious means of pro¬ 
ducing elliptic sound-vibralion.s in air. By the interference of 
the longitudinal vibrations of two organ-pipes, placed at right 
angles, and vibrating under the influence of two diapasons with 
the proper difference of phase, an elliptic motion was set up at 
the intersection of the tubes, and its existence was made evident 
by means of delicate quartz fibres which followed all the move¬ 
ments of the air. 

M. A. Leduc, in a paper read licfore the Society Fran^aise de 
Physique, criticises the well-known law of mixture of gases, 
according to which the pressure of a mixture is the sum of the 
pressures of its constituents at the s^me volume and tempera¬ 
ture. This law is only true for perfect gases, and is then 
equivalent to the statement that the volume of the mixture equals 
the sum of the volumes of its constituents at the same pressure 
and temperature. From experiments on several gas-mixtures, 
M. Leduc considers that the second form of the law is 
rigorously applicable to certain mixtures of real gases, and is, in 
general, in closer approximation with experiment than the first. 

In the Annales du Bureau Central Meteorologique, M. 
Moureaux gives an account of the different comparisons he has 
made between the magnetic instruments of the Parc Saint Maur 
Observatory and those of the observatories at Kew, Uccle 
(Brussels) and Pavlovsk (St. Petersbourg). The comparison 
observations made at Kew have already been described by Mri 
Chree in a communication to the Royal Society. The declina¬ 
tion at Pavlovsk was found to be higher than the French 
standard, the horizontal force 0*00013 lower, and the dip o'*8 
lower. At Uccle the declination was r*5 lower, the horizontal 
force 0*00002 lower, and the dip was not compared. In the 
account of the Kew comparisons an arithmetical error occurs 
which makes the horizontal force difference 0*00011 alien it 
ought to be o-oboza. 
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In connection with recent measurements of the temperature 
of the air at high altitudes, Signor Luigi de Marchi, writing in 
the h^eftdicmio del R. Jstituto Lombardo^ discusses the validity 
of Mendel^efs and Herschel’s laws connecting temperature 
with altitude, and draws conclusions which may be briefly 
summed up thus :— {a) Recent measurements of temperature of 
the higher strata of the atmosphere can be represented by a 
formula of the type of MendeWef’s, vis. / 4 C = (T + C)//P, 
where, however, C increases with the altitude ; {b) for alti¬ 
tudes below about 4500 metres the formula agrees with observ¬ 
ation when C is taken as a linear function of the altitude, but for 
greater altitudes, up to 13,000 metres, the supposition that C is 
a linear function of the pressure gives the best results, the 
formula then reducing, like Herschel’s, to an equation of the 
second degree in / ; (c) for altitudes of a few thousand metres 
Mendel^efs formula gives sufficiently approximate results when 
C is taken to be constant ; {d) the validity of the proposed 
formula, if substantiated by further observations, would confirm 
the hypothesis that the temperature of a stratum at any given 
altitude is determined principally by the equilibrium between 
the thermal radiations which it receives from the ground, 
and which it emits into the sky, when the assumed law of 
radiation is that of Newton or of Stefan. The latter law in 
the strata hitherto reached would lead to a formula less recon¬ 
cilable with the data of observation than the former. 

One of the difficulties which water-engineers have to face is 
the unpleasant odour which sometimes characterises surface 
waters stored in open reservoirs. Such odours are frequently 
supposed to be due to the decomposition of organic matter in 
the water, but, although such may be the case, in many 
instances they have been found to be attributable to the growth 
of microscopical organisms, and quite a long list has now been 
furnished of vegetable growths which impart disagreeable tastes 
and smells to water. Messrs. Jackson and Ellms have just 
published a memoir describing their investigations upon one of 
the Cyanopkyce<£ or blue-green AIgte which, when growing in 
water, impregnates the latter with a most unpleasant mouldy 
grassy smell. Pure cultures of AncUhi^Ha an im¬ 

portant offender in this particular, were obtained and numerous 
experiments were carried out. As in the case of other micro¬ 
scopical water-organisms, the odour emitted during growth 
was found to be due to the presence of certain compounds of the 
nature of essential oils which make their appearance at a 
particular stage of growth. The investigation was also extended 
to an examination of these Anabiaena during decay, a most 
offensive odour being given off during decomposition. This 
the writers think is probably due to the high percentages of 
nitrogen which these growths contain. The gas given off 
during decomposition was analysed and was found to contain 
a large percentage of hydrogen, and a considerable propor¬ 
tion of sulphur compounds. Analyses of the decayed gelatinous 
material resulting from the decomposition of AnaUena revealed 
the presence of a large amount of sulphur and a considerable 
amount of phosphorus. The-aubject is of such importance in 
connection with the storage of surface waters, that the closer 
study of the chemical composition of these organisms and of 
the organic and mineral contents of the waters which the 
various genera infest, is well worthy of attention ; for by ex¬ 
tending our knowledge in this manner, we should be belter able 
to judge beforehand of the likelihood of particular waters 
becoming subject to these unpleasant changes on storage. The 
above memoir is to be found in vol. x. of the Ttehmlo^ 
Qu^Urly^ Massaebusetts. 

The receipt by the University of Pennsylvania of a collection 
of matmnidian fossils from the tundra at the back of Point 
Barrqw, Alaska, has induced Mr. S. N, Rhoads to put together 
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the available information on the living and extinct species of 
North American Bams, Mr. Rhoads refers one of the 
Alaskan Bison-heads to an unnamed species which he proposes 
to call Bison alaskensis {Proc, Ac, N,S, Phii,^ 1897, p. 490), 
He has likewise taken this opportunity to examine the question 
of the so-called ** Woodland Bbon " of the Peace-River distriot 
of Athabasca. It appears that an adult male specimen of this 
little-known animal has recently been obtained by the Geological 
Museum of Ottawa. Mr. Rhoads describes this example from 
information sent to him by Prof. J. Macoun, and refers it to a 
new sub-species, Bison bison athabasetey separating it from the 
typical form on (account of its ** great size, darkness of colour,, 
and the characters of the horns and horn-cores/’ 

An interesting article on the wild cattle of Chartley, Stafford¬ 
shire, is contributed to Nature Notes by Mr. J. R. B. Masefield. 
This herd of wild white cattle is of great antiquity ; but whether 
the present animals are directly descended from some one of the 
ancient native species, such as Bos // imigenius^ Bos longifrons^ 
&c., or whether they are descendants of domestic cattle intro-, 
duced by the Romans and run wild, is still an undecided ques¬ 
tion. The home of these cattle is situated on high ground some 
300 feet above sea-level, and was enclosed about the year 1200, 
and forms a portion of Chartley Park, some five miles from 
Uttoxeter, the nearest town. The extent of this wild tract of 
table-land is about icoo acres, covered with coarse grass, rushes, 
stunted bilberries, and heather, and patches of luxuriant bracken 
fern, with a few clumps of old weather-beaten Scotch firs and 
birch, which afford some shade from the hot summer sun- 
Among the other denizens of this wild primeval tract are herds 
of red and[faltow deer and multitudes of rabbits, (with no doubt 
a few of their natural enemies, the stoat and voles~both the 
common vole and red l.*ank vole), moles, long-tailed field mice, 
shrews, weasels, and adders. The theory that the Chartley 
breed of wild cattle is indigenous appears to be sup- 
}x>rted by their general habits at the present day. When 
alarmed they start off at full galU)p for a short distance, then 
turn and face their foe in a semicircle, with the bulls in front, 
the cows behind, and the younger animals and calves still 
further in the rear. If closer approached, these tactics, which 
are clearly those of wild animals, arc repeated, or the adversary 
is charged and attacked. Again, they conceal their young in 
fern or long rushes, and the cows, when calves are born, be¬ 
come exceedingly fierce and dangerous, especially if an intruder 
should get between a cow and her calf. Mr. Masefield points 
out that a fine herd of white cattle, very strongly resembling the 
Chartley breed, are to be found at I^mphey Court, near Tenby, 
in South Wales ; they are said to belong to an old Welsh breed, 
but in colour and general appearance it is difficult to distinguish 
them from the Chartley animals. 

M. P. VuiLLOT has completed a map of the lake districts of 
Timbuktu on the scale of 1/100,000, which contains a number 
of topographical discoveries in thi.s little-known region. In 
presenting the map to the Paris Geographical S<x:iety, M. Vuillot 
adds an interesting note on the hydrography of the area, and on 
its productiveness, which has been published in the Society’s 
Comptes rendus. 

Prof. Theobai.d P'ischer contributes a short paper to 
PetermanfCs Mittkeilungen on the ** moraine-amphitheatre ” of 
the Lake of Garda. The form of the moraine de|x)sits on the 
inner or Italian side of the Alps differs markedly in type from 
that on the outer or German side. In the former type, of which 
the Lake of Garda affords an excellent example, the deposits are 
laid down in concentric ramparts which turn their convex side 
to the plains ; while in the latter we find the familiar expanded 
&n shape at the mouths of the valleys. Dr. Fischer avails him¬ 
self of the very excellent maps and models furnished by the 
Italian Service. 
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The first two numbers of tbe new volume of the A/iV/A/t 7 w»^*wi 
-bf the Vienna Geographical Society are devoted to a mfemoir on 
the HaUstatter See, by Dr. Lorenz^ Kilter von Liburnau, which 
extends to over 200 octavo pages. The form and position of the 
lake are discussed, chemical analyses are given of its waters and 
of the waters of the inflowing streams, and there are elaborate 
investigations into the distribution of temperature at different 
depths and at different seasons, into currents, transparency and 
colour of water, and the various forms of life. Dr. Lorenz had 
the assistance 6f a large number of collefl^ues in making his 
observations, and was fortunate in having a steam launch placed 
at his disposal free of cost. 

Peieymann s Mittheilungen contains an account of a recent 
expedition into the interior of Dutch East Borneo by Dr. A. W. 
Nieuwenhuis. The region between the upper l^asins of the 
Kapuas and the Kutei or Mahakam rivers was not visited by 
the Dutch expedition of 1894, owing to the suppased hostility of 
the natives ; bni by judicious treatment and selection of native 
companions, Dr. Nieuwenhuis has succeeded in exploring a con¬ 
siderable area. A stay of eight months was made at a station 
on the Bloeoe, a small right-bank tributary of the Mahakam, 
giving opportunity for detailed lopographical and geological 
surveys. Extensive collections were made, which have reached 
Buitenzorg in safety. 

In descending the Niger, the Hours! Expedition found the 
navigation of that river impeded by rapids from Ansongo to 
■below Boussa. As this was during the season of high water, 
M. le Lieut, de Chevigne was detailed in May 1897 to make 
a further reconnaissance when the river was at its lowest. The 
-results of his observations are published in the Comptes rendus 
of the Paris Geographical Society, and are described as of 
special importance on account of a French station having been 
recently established at Say. The Niger is to be considered as 
navigable from Timbuktu to Ansongo, but only during high 
water ; below Ansongo, rocky shallows and rapids render navi¬ 
gation difficult at all seasons, and dangerous, if not impossible, 
for nine months in the year. 

In the Bulletin of the Imperial Society of Naturalists of 
Moscow, No. 2 for 1897, is a lengthy and important paper 
(in German) by C. Sokolowa, on the growth of root-hkifs 
and rhizoids. He appears to have come to the conclusion 
that neither the growth of the cell-wall nor the currcnis in 
the protoplasm are directly dependent on the cell-nucleus, 
although the position of the nucleus appears to a certain 
extent to determine the direction of the currents. N. Mali- 
schelT contributes some remarks on the nerve-endings in the 
oesophagus and stomach of birds. The remaining papers are 
in Russian. 

Dr. K. von Kkrner publishes a short account of some recent 
geological work on the coast regions of Dalmatia in the Ver- 
handlun^en of the Austrian Geological Survey. The peninsula 
of Ostrica, the island of Zlarin, and a number of the neighbour¬ 
ing rocky islets were surveyed, disclosing some features of 
geological and geographical interest. The islands together form 
part of the submerged lower course of the river Kerka. 

At the recent Ithaca meeting, the Association of American 
Anatomists adopted the report of the majority of the Committee 
on Anatomical Nomenclature, and ordered it to be published an 4 
distributed as soon as practicable, accompanied by the objections 
of the minority of the Committee, and comments thereon by the 
Secretary of the Committee. Of the neural terms recommended, 
more than lOO were identical with those adopted in 1895 by. the 
Anatomische Qesellschaft. 

Wi’i H reference to our note on M. J. Deniker’ papers on th^ | 
■characteristics pf the inhabitants of the yaj-iouB diitricts of ; 
Europe (p. 351-2), the author writes to correct an error which 

VO. 1480 VOL. 57] 


unfortunately eeept into hU paper. In our note, p. 352, line 14, 
the race Blond, mcsocephalic, very short,should be 

ascribed to Saxony-Poland instead of Sweden. 

The additions to the Zoological Society's Gardens daring the 
past week include a Masked Paradoxure {Paradoxure larratHs)^ 
a Large Indian Civet ( Viverra sibetAa) from Western Szechuen, 
China, presented by Mr. Julius Newmann ; three PunjaUb Wild 
Sheep {Ovis 6 ^ 9 ") from Southern Persia, deposited ; 

a Common Seal (S^ca vitulina) from Hoi Land, an Indian 
River Snake {Tropidonotm piuator) Ucan India, purchased; a 
Leopard {Felts pardus), born in the (jardens. 


OlfR ASTRONOMICAL COLUMN 

.OccuuATlON OK Antares.—T he occuUation of a star of 
the first magnitude of rare occurrence, more especially when 
the moon is at such a favourable age as in the case of the occuUa¬ 
tion of Antares (o Scorpii) Magnitude rr, on March 13, when 
the moon is in the last quarter. The times of disappearance at 
the bright edge and reappearance at the dark edge, as given in 
NauiUal Almanac’^ for Greenwich are I4h. 38m. os., and I5h. 
49m. os ; and the angles at which these respective phenomena 
take place are iii* and 305'’, measured from the vertex. The 
occuUation of this beautiful red star is a most interesting obsen^- 
ation, especially at the favourable phase of the moon, which 
should render the doubling of Antare.s ea.<Uly visible. It was 
during an occuUation that Burg discovered the celebrated blue 
companion in 1819. 

Nautical Almanac, 1901.—The Nautical Almanac for the 
year 1901 has just been issued. It is arranged in a similar way 
to those now familiar to us, and from it we learn the details of 
the total eclipse of the sun which takes place in that year on 
May 17, The path of the shadow passes over Sumatra, Borneo, 
Celebes, and the southern part of New Guinea ; the eclipse will 
also be visible in Australia, but only as a large partial one, whilst 
in Europe and America no trace of it can he observed. This 
eclipse is remarkable for being one in which the duration of 
totality is nearly the longest possible, the maximum obscuration 
of the sun lasting about six and a half minutes. 

We notice also that in accordance with the decision of the 
Paris Conference on Fundamental Stars, held in May 1896, the 
constants of precession, nutation, aberration and solar parallax, 
as set forth at that meeting, have been adopted. The new value 
for the solar parallax is, therefore, 8’''8o instead of 8"''848, and 
this is probably correct to within o"’02. 

Part I. of the Almanac is issued separately, as of late years, 
and contains such information as is essential to navigators. 

Variable Star U Pkgasi.— In a recent issue of Nature, 
P- 35 *» we noted Mr. O. C. Wendell's Observations of the 
short-period variable, made at the Harvard College Observatory, 
and the results of which were issued by ProL Pickering in 
Circular No. 23. In the Astranomical Journal^ No. 426, Mr. 
Chandler brings data together to show that the light curve is, as 
was originally laid down, of single period, and not analogous to 
that of S Lyrae, with a smalt difference of 015 mag. Stween 
the primary and secondary minima. He also points out that the 
polarising photometer failed to make manifest the secondary 
minimum of the star Z Herculis, a phenomenon involving a 
difference of nearly 0 5 mag., or three times the amount in 
question. 

In Circular No. 25 (on poUrising photometers), Prof. Picker¬ 
ing points out that the objections to the first form of photometer 
have been remedied, and now the emergent pencils of the 
images compared coincide, and a surprising degree of accuracy 
may be obtained in the measures, which IS illustrated by 
numbers from actual observations. He also gives the individogl 
results derived from Mr. Wendell's observations, ahd these show 
that the largest value of the aecomlary mimmum is o 05 i&agi 
less than the smallest value of the primary minimum. Besides 
this he shows that if the minima be assumed to be equal, the 
residuals at first mimmum have a mean value of ^<>'064, ahd at 
the second the mean value is - o'oya He coifeladeS that the 
probability, therefore, that the two minima are really equal and 
that these deviations are due to accidental error is extremely 
Small; and it is very sin^kr that If these deviatitMis ate due to 
systematic error, that .It has one value at .principal thmlmumand 
another at secondary minimum," ; 

, ' ' ' 
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THE PHOTOGRAPHY OF NEBUL.F. 

PHOTOGRAPHY has been a helpful handmaid in many 
^ branches of astronomical science, out in ho dejxirtment is 
the value of her assistance more clearly seen than in that which 
is concerned with the forms and structures of nebula?. This is 
hardly to be wondered at when the fine texture, the almost im¬ 
perceptible gradations of light, the intricacy of detail, and the 
variety of n^ulous forms are considered. Many vigils must be 
kept by an astronomer i>cfore the trend and comparative dis¬ 
tinctness of a particular nebulous feature is satisfactorily 
observed ; and even where this has been done, to represent the 
characteristic faithfully is beyond the power of any but the most 
accomplished draughtsmen. The unimaginative photographic 
plate, however, looks heavenwards lor a few minutes and has 
imprinted upon it not only the delicate details which tease the 
eye of the observer and elude the skill of the artist, but also 
records a greater extent of celestial mist than the human eye is 
capable of grasping. On this account exceptional interest is { 
attached to what has been accomplished in the portraiture of | 
nebulse, and the following survey of the subject will serve to , 
show sortie of the roads along which progress has been made. , 

EAkLY Days of K^buiar PHOTOORAPtiv. i 

Dr. Henry Draper was dhe pioneer of nebular photography ; ; 
he succeeded in obtaining a photograph of the nebula of Orion \ 
on September 30, 1880. (** Washington Observations,’* vol. I 

XXV., 1878. Appendix i. p. 226.) Only the brightest parts of { 
the nebula were comprised within the picture ; nevertheless, the , 
result was such as to show that photography had great possi* i 
bill ties before it as a delineator of nebulse. Encouraged by the ' 
tangible fruits of his labour, Dr. Draper took a number of { 
photographs of OHon’s nebula, and in March 1881 obtametl a | 
picture showing stars fainter than the fourteenth magnitude; that ; 
IS, stars only just within the limits of visibility of the telescope ! 
employed in the work. This fact was not lost upon him, for in 
a snort note communicated to the Paris Academy of Sciences in 
April 1881 {Compies rendus^ vol. xcii. p. 964, 1881), he re¬ 
marked that astronomers might reasonably expect to photograph 
stars which were quite beyond the visual reach of the most per¬ 
spicuous observer; in other words, that a sensitive plate at the 
eye-end of a telescope could see objects which were too faint to 
produce any impression upon the retina of an oKserver using the 
same instrument. The picture which led to this remark was 
taken with an exposure of 104 minutes. Toward.s the l>egin- 
ning of the following year, a fine negative was produced by ex¬ 
posing a gelatine-bromide plate to the nebula for 137 minutes, 
shis photograph comprised more of the ncbirfohs matter, and 
especially of the delicate outlying parts, than any of the previous 
ones. ' In commenting at the time upon the strikingly perfect 
representation of the nebula afibrded by the picture <** Washing¬ 
ton Observations,** vol. xxv. j Appendix i. p. 227), Prof. E. S. 
Holden compared it with Bond’s drawing of the same object. 
This observer spent several years scrutinising the nebula, and, as 
a result of his patient observation, was able to produce a picture 
which represented its features with greater accuracy and artist ic 
effect than had previously been attained. Dr. Draj^er’s photo¬ 
graph of the nebula was taken in a little over two hours, yet 
-Prof. Holden confessed that for nearly every purpose it was in- 
oomporAbly better than Bond's hand*drawn picture. It was 
evident from this that a new epoch of nebular observation had 
been opened. Exact and automatic representations of nebula? 
were to take the place of the strange, and often crude, drawings 
of these objects. The new method inaugurated by Dr. Draper 
has developed so much that, at the present time, it may almost be 
said that photography entirely holds the field as a nebula-artist. 

A nebura rarely has a definite form^ like the sun and moon. It 
presents the appearance of a cloud having more or ,less irregular 
outlines, and or which the various parts differ greatly in bnght- j 
ness* It results from this that photographs of the same nebula ! 
may be very different in appearance, for their characters depend 1 
upon the power of the tmescope employed in their production, ! 
the time during which the sensitive plate was exposed, the 
sensitiveness of the plate, the transparency of the atmosphere, 
and many other causes. While Dr, Draper was working upofi 
the Orion nebula in America, Dr, Janssen was experimenting 
at Meudon with a v»w of, determining the influence of some of 
the variable conditions upon the results obtained {Compos 
vol. xeil p. i6t, x88i). By taking photographs with 
expo^ret of five, ten* and fifteen minutes respectively, the 
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eminent French investigator found that the longer the nebulous^ 
light was l^ating upon the sensitive film, the greater was the 
extent of nebulosity portrayed. It was this fact which per* 
mitted Dr. Draper to obtain his epoch-making picture, and has- 
led to even more remarkable results during the past few years. 

So long ago as 1874, Dr. A. A. Common was engaged in 
celestial photography, but it was not until May 18S2 that he 
exhibited a photograph of the nebula in Orion {Monthly 
Notices^ A';.(4.5., vol, xliv, p. 222, 1883-84). The instrument 
used by him was a reflecting telescope three feet in diameter^ 
specially constructed for photographic work. Such a large 
instrument is necessarily difficult to adjust and drive, and a 
laborious series of experiments bad to be made before it could 
he said to be in working order. Bui the time spent in devisir^ 
improvements was well repaid by the photograph of the Orion 
nebula taken by Dr. Common in January 1883, The photograph 
showed details of the nebula never before properly represented by 
the hand, ihd which can hardly be discerned by the eye. With 
the confidence that comes from experience, it was then prcdictedi 
that “ wa.ai^e approaching a time w'hen photography will give 
us the means of recording in its owm inimitable way the shape 
of the nebula and the relative brightness of the different parts^ 
in a better.manner than the most careful hand-drawings.'* 

This prophecy was strikingly fulfilled in less than three years 
after it WftB.fnadir. 

The Pt.KiADEs Nebula. 

In the early part of tbe year 1885 a fine photographic telescope 
was added to the equijnnent of the PatU Observatory, and* 
placed under the control of two brothers^ MM. Pauj and 
Froaper Henry. The instrument had only been mounted a few 
months when 4t was used to'photograph a cluster of stars—the 
Pteiades-rwhich has attracted attention from time immemorial. 
The picture obtained showed truthfully the relative positions 
and grandeurs of the stars in and near the beautiful bunch of 
lucid points to which the telescope had been directed. But it 
was not so much the imprints of hundreds of stars that made 
the picture interesting to astronomers, as the fact that a new 
nebula appeared upon it. Round “ stalely Maia*’—a star just 
visible to the naked eye—several wisps of nebulosity were clearly 
fxirtrayed. Three further photographs of the same celestial region 
confirmed the existence of this nebulous matter, though no trace 
of hasiness had previously been detected by ordinary telescopic 
observation /P./1.5’,, vol, xlvi. p. 98, 1885-86). 

It is a remarkable fact, however, that when an obiecl has been- 
discovered an observer is frequently able to see it, though he 
may have passed it over many times in previous surveys. So It 
was with die nebula round Maia. Very shortly after tlu; 
announcement of fhe discovery had been made, M. Struve 
turned the to-inch refractor at Pulkova towards the star to 
M^hkJh attention had been directed, and found that he could 
dUtinctly sCe the nebuloua surroundings [ContMes rendusy vol. 
eli p: a«i, 1886)* 

But frint objects are not only overlooked by the observer 
while viewing celestial scenery through his “ optic luU‘”; they 
often go undetected on photographs themselves. The annourto^ 
ment of the discovefy of the nebula recalled to Prof. E. C. 
Pickering’s mind that certain irregularities hud been noticed in 
a photograph of the Pleiades taken at Harvard College Observ- 
atoiy on November 3, 1885 {Astronomische Nai hrichUn^ vol. 
cxiii. p. 399, 1886), that is, thirteen days before the MM. 
Henry obtained their first photograph showing Maia’s nettoVouK 
sutroundinp. A re-examination of the Harvard College picture 
confirmed his sitrmise that the markings, which had previously 
been passed over as blemishes, were really the wisps of nebulosity 
photographed at l^ris. Extending the scrutiny to the remainder 
of the Pleiades, indications of nebulous light were found about 
Meropc, and a strange narrow- streak was seen projecting fmm 
Electra. The Paris photographs showed similar appendages to 
these stars. This was not, however, a new discovery : the 
nebula near Merope was seen by W. Tcmpel while observing at 
Venice as far back as 1859 {ibid.^ vol. hv. p. 286, 1S61), and 
th<mgh several astronomers unsuccessfully searched for the 
object, many illustrious observers had attested to its existence 
(Monihly Notices^ R.A.S.y xl. p. 622, 1879-80). Photography 
established the reality of TempePa observations ; and what is 
more, it was soon able to show that the faint patch, which had 
been the subject of so much discussion, w^as but a bright part of 
a vast nebulosity, in which the clustering stars were immersed. 

Dr. Isaac Roberts was the astronomer who brought to light 
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the wonderful extensions round the Pleiades. His work in i 
celestial photography has been so fruitful in results, that a brief 
record of its growth will not be out of place. In i88t, Dr. 

. Roberts made a series of experiments to test the suitability of 
ordinary photographic lenses for the delineation of celestial 
objects (“ Photographs of Stars, Star-Clusters, and Nebula," I. j 
Roberts, 1894). Tne results were so promising that he deter- | 
mined to develop the photographic method of observation, and, s 
with this end in view, he ordered to be constructed a reflecting 
telescope of twenty inches diameter, and one hundred inches I 
focallength. The instrument was ready for use in April 1885, 1 
and work was then commenced with it. But it was not until I 
more than a year later that its performances began to reach Dr. I 
Roberts’s expectations. Only those who have had to coax 
astronomical instruments into a tractable condition, can under¬ 
stand and appreciate the difficulties with which he had to con¬ 
tend. It WHS found that satisfactory photographs could not be 
obtained until the driving-clock of the telescope had been greatly 
improved in regard tn its ability to keep the instrument accurately 
following the apparent movements of the stars. When a sensi¬ 
tive plate has to be exposed to starlight for three or four hours, 
the beams from indiviaual stars must continually beat upon the 
same spot, otherwise the stellar images do ndt appear as circular 
discs upon the resulting picture. To attain this desideratum — 
that is to say, to make a clock capable of driving a telescope so 
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Fu.. i.—The Pleiadei Nebula. (From a photograph by Dr. Koberu, with 
an exposure of ten hours.) 


as to keep absolutely the same time as the stars—taxes the 
instrument-maker to nis utmost ;;and, when Dr. Roberts com¬ 
menced his work, there was no controlling clock that completely 
supplied the want. His early photographs, therefore, did not 
exhibit the stars as perfectly circular spots, nevertheless they 
greatly extended the state of knowledge of the Pleiades nebu¬ 
losities. In October i 836 , the first of his remarkable long- 
exposure photographs was obtained, the sensitive plate being 
kept directed to the Pleiades for three hours. With regard to 
the amount of nebulosity shown, the resulting picture was far in 
advance of all previous ones. It demonstrated that the MW. 
Henry had merely picked up the fringe of the nebulous matter 
round the Pleiades, for not only were all the'Stars of the cluster 
shown to be shrouded in nebulns, but, to quote Dr. Roberts’s 
words {Mmthly Notices, R,A,S., vol. xlvii. p, 24, 1886-7), 
“ the nebulosity extends in streamers and fleecy masses, till it 
seems almost to fill the spaces between the stars, and to extend 
far beyond them. It suggests the probability that these stars in 
the Pleiades, together with miny of the stars around them, are 
involved either directly or else in slight alignment with one vast 
nebula.'* This surmise was more thia justified by future 
results. A year after it was made, the Henrys succeeded in 
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obtaining a photograph which confirmed it. Tbey^ like Dr, 
Roberts, had been working towards perfecting their new engine 
of research. the use of more sensitive plates, and by 
increasing the exjx)sure, they were able to bear wit¬ 

ness that the feeble tiaces of i^ebulosity shown around the stars 
Maia, Merope, and Elec^a^ on the views taken two years 
previously, appeared on the new photographs as bright netmlous 
masses, all more or less merging into one another, while van 
extensive lucid patch surrounded Alcyone (Observatoire de 
Paris, Kapport Annuel, 1887). Threads of nebulosity were 
also revealed, projecting from the central mass and having 
stars strung upon them hxe beads on a rosary. 

Until recently, the best result of Pleiades photography was 
reached by pr. Roberts at the end of 1888 {Monthly Notices, 
K.A.S., vol. xlix. p. 120,1888-89). The view of the wonderful 
group then obtained was produced by exposing the sensitive 
plate for four hours. It showed more clearly and more beautifully 
the filmy sea in which the stars are immersed, but did not 
extend tne limits defined by the earlier pictures. The m plus 
\ ultm of Pleiades photography was lately obtained by Dr. 
Roberts with an exposure of ten hours, and a reproduction of 
the picture is here given (Fig. i). No process of reproduction 
can, however, dp justice to the brilliant picture which Dr, 
Roberts has permitted us to reproduce. 

The epoch-making views of the Pleiades obtained ten years 
ago gave a great impetus to nebular photography. The thought 
; that for a time to be reckoned in aions, the gauze-like veil on 
! which the Pleiades were studded had been unable to affect man's 
■ visual perceptions, but could register its existence automatically 
upon a prepared surface, was sufficient to open up a vista of 
marvellous possibilities. 

Dr. Roberts’s photograph of the Pleiades nebula has become 
: a claiisic. Of his numerous other photographs of nebulie, three 
I have attained a like eminence ; they represent the Great Nebula 
in Orion (to which reference has previously been made), the 
, Great Nebula in Andromeda, and the Spiral Nebula in the con- 
i stcllation of Canes Venatici, and to these attention must here 
; be confined. It is perhaps invidious to select these pictures from 
: the collection of five hundred photographs of nebulw and clusters 
: with which Dr. Roberts has enriched astronomy, for every one 
1 of his photographs adds to what was previously known about the 
; objects i)ortraycd. The nebulpe above designated, however, 
i were all made to record their own forms at about the same 
j time, and each of the monochromes prcxluced exhibited striking 
I novelties. 

I The Orion’ Nebui.a. 

i A photograph of the Orion nebula taken by Dr. Roberts in 
' November 1887, though only representing a tentative result, 

I showed nebulous matter covering an area quite seven limes 
I greater than that covered by Dr. Common’s photograph (Monthly 
1 Notices, R,A,S,, vol. xlvii. p. 89). 

What Dr. Roberts had gained in extent, however, he had 
lost in detail. The delicate structure of the central part of the 
nebula appeared but a splash of white upon the print presented 
to the Royal Astronomical Society, though it is fair to add that 
they could be distinguished upon the negative. The lesson 
learned was, that it was extremely difficult to obtain upon one 
and the same print a representation of the nebula showing it to 
the fullest extent, and also exhibiting the fine markings and 
imperceptible gradations that characterise such objects. An 
increase of the.time of exposure certainly increases the area of 
nebulosity depicted upon a photographic plate; but while the 
picture is having its limits extended, tne filmy rays in the brighter 
regions of nebulosity are being “ burnt out" by the cumulative 
action. This difficulty has now been overcome ; for since Dr. 
Roberts revealed to astronomers the vast extent of the Orion 
nebula, he has taken, upon a single plate, photographs which 
show the fine detail of the nebulous structure as well os the great 
sky-area covered by the nebulous mass. One of these pictures, 
taken with a dual exposure of seven hours thirty-five minutes, 
on two evenings in February 1894, is here reproauced (Fig. a), 
and it represents, according to Dr. Roberts, ** the maximum 
of extent and detail that can be shown by aid of photographic 
methods.” The illustration is, however, but a feeole represent¬ 
ation of the original picture. Longer exposure with a reflecting 
telescops, such as that used by Dr. Roberts, would result in the 
photographic plate being fogged by the general luminosi^ of 
the sky sufficiently to obscure dim nebulous streamers and mint 
stars, With a refracting telescope Dr. Gill has given an en- 
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posure of nearly twenty-five hours to the pebulous region around 
£ta Argua, without the him of the photographic plate being 
much darbened, but the conditions with a refractor are not 
precisely similar to those which obtain in t|ie case of a reflector 
having a short ratio of focal length to aperture. 

It appears^ however, from some photographs recently taken 
by Mr. W. £. Wilson, F.R.S., amd^^ahibited at the Royal 
Astronomical Society, that the tima of Exposure needed by the 
photographic plate to depict the greater part of the Orion 
nebula may be considerably reduced. Mr. Wilson uses a re¬ 
flecting telescope of twenty-four inches aperture, and ten feet 
six inches focal length, constructed by Sir Howard Grubb, and 
provided with his usual type of driving-clock an<l electrical 
control. With this instrument, and an exposure of only forty 
minutes, he has been able to produce a portrait of Orion's great 
nebula which, as regards structural detail, will bear comparison 
with any previously obtained. Good photographs of the Orion 
nebula and other nebulse have also lately been taken at the Paris 
Observatory with exposures of an hour or less (see p 374) A 
comparison of Mr, Wilson’s photograph of the Orion nebula 
with one recently taken by Dr. Roberts with the same exposure 
shows that they both contain about the same amount of detail and 
extent of nebulosity, so the decrease of the time of exix)sure is 



Flo Great Nebula in Orion. (From a photoffrapb obtained by 
Dr. Roberu, with an exposure of 7I hours.) 


pencil in benumbed Angers, the crude outlines which have been 
handed down to us as correct drawings of this wonderful 
nebula. Which we can now depict during four hours of clear sky 
with far greater accuracy than is possible by the best hand-work 
in a life-time” {Monthly Notices. Ji.A.S.. vol, xlix. p. 207, 
1888-89). 

The Spiral Nebula in Canes Venatici. 

The years 1888-89 be marked with a white stone in the 
annals of celestial photography, for it was then that so many 
remarkable proofs of its great capabilities were presented 
to the astronomical world. A photograph of the wonderful 
spiral nebula in the constellation Canes Venatici was obtained 



I Fig. 3.—Hynd'it drawing of tbe Gre.'ii Nebula 

I in Orion (1859-63). 

; by Ilcrr von Gothardin 1888 [Astrotiomisckc Nachrickien^ No. 

' 2854, 1888), and by Dr. Roberts in A[)ril, [Monthly Not ices ^ 

' A'.A.S.t vol. xlix. p. 389, 1888-89). Dr. Common appears to 
have taken a good photograph of the nebula in 1883, but he did 
not publish any description of it at the lime [Observatory^ vol. 
xi. p. 393, 1888). An accurate picture nf the object was cer¬ 
tainly much needed. The nebula had been drawn by Hcrschel, 
Kosse, Lasscll, and numerous other astronomers, and its con- 
1 volutions had been more or less symmetrically traced. But 
so long as only drawings, differing widely from one another, 
existed of the spiral nebula in Ciinc.s \’’enatici, little was learned 
j about the physical nature of the object. The photographs 


probably to be accounted for by the use of more sensitive plates 
than were formerly available. The central part of the Orion 
nebula, as photographed in forty minutes, is here reproduced by 
the tide of a weU lcnovm drawing of the nebula lith<»raphed by 
Mr. L. Trouvdot in 1864, from drawings made by FroL G. P. 
Bond, of the Harvard College Observatory (Fig. 3). We have 
thus what is undombtedty the best drawing of the nebula com¬ 
pared ^Uh a good photograph on the same scale (Fig. 4), and 
though much of the fine detail in the latter picture has been 
lost m reproduction, the difference between the work of the 
hand and that of the photographic plate is very striking. 

Prof. Bond had to use every available hour for about hve years 
in order to determine accurately the structure and distribution 
<»f the parts of the nebula. Such devoted persevemnee cannot 
but command admiration, yet, except for the satisfaction which 
the celestial draughtsman derives from his work, a like expendi¬ 
ture of time and energy would now be almost useless. It is not, 
however, for the celestial photographer to depreciate the labours 
of the plodding observer. As Dr, Roberts himself has said, 
^*we ought, with all gratitude, to admire the patient, long- 
«ufferiftg endurance of those martyrs to science, who, during 
the fretting nights of many successive winters plotted, with 
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j. A.—Photoj^rapb of the Great Nebula iii Orion, 
obtained with an exposure of forty minutes. 


showed that the whorls of nebulosity were knotted with bright 
spots—stars in the course of formation—and these followed so 
closely the trend of the streams of nebulous matter, that their 
connection with it was placed beyond the possibility of doubt. 
The picture is a striking view of a stape of progress in the 
evolution of stellar systems ; it exhibits in a most unmistakable 
manner a ** fluid haze of light” eddying into worlds, and 
enables us almost to sec cosmic processes at work. In the 
accoifipanying illustration the nebula, as observed with Lord 
Rosse’s six-foot telescope and drawn by hand, is represented 
(Fig. O side by side, and on the same scale, as a photograph of 
the object obtained by Mr. Wilson with an exposure of forty 
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minutes (Fig. 6) Considered as pictures^ the drawing is perhaps 
more attractive than the photograph, but this is because the 
photograph has been enlarged to such an extent that (he grain 
of the film is shown. The comparison should be made, lictween 
the original negative and the drawing, in order to be able to 


relative position in the two pictures, when considered! with 
reference to the great nebula. The difference may indicate 
a change in the direction of the axis Ijietwecn 1847, when the 
drawing was made, and now, but it would be unwise to conclude 
that this difference is real, s^ing that the distinct statement is. 



5, —From a drawing. Flo. 6.—Frdra an enlarged photograph hy Mr* W. E./Wflfon, 

The Spirnt Ndmla in Cartes Venailci. 


appreciate fully the assistance given by photography to the 
delineation of the structure of the nebula. 

, The Andromeda Nebiji.a. 

Until. Dr. Roberts took the photograph of the nebula of 
Andromeda in 1888 {Monthly Natim vol. xJix. p. 65, j 

1888-89), astronomers did not understand that this object was a 1 
iemarkai)le example of the ring-stage, in celestial evolution. 


made that ** the IHhcgraph represenu somewhat inacpuchte^y 
the relative positipna of the chief nebuloss centres of condens¬ 
ation’* 0/Mahfarei Observatory^ ^876), 

though this possible change is important in itself, H iff. not so 
instructive as the rinn of nebulosity seen surrounding the bright 
central portion of the great nebula on the photograph. The 
dark lanes drawn by Bond are seen upon the photograph to be 
divisions between (hesonesof nelmlous matter ; and what, visually 



Fig. 7,—The .\nUrometUi Nebula. (Front a drawing by Bond and Fic. 8.—'The Andromeda Nebula* (From aphotograpb obtained tty t)i 

Tiouvctot.) Roberts, with an Sxpoture of ninety minutes.) 


Bond’s drawing (Fig. 7) was acknowledged to be the. finest appears to be accidental and enigmatical vacukies, are shown 

representation of the nebula, but how much it is inferior photographically to be the consequences of cosmogonical action, 

to the photc^ph (Fig. 8) is shown in the accompanying The hypothesis of the formation of worlds from nebula w^ 

comparison 01 the two. It will be seen that the major axis thus confirmed, if not demonstrated, by the discovery of this 

of the small nebula pear the top on the right has a different new link to connect celestial species. 
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, Tub Portrait Lkns in Nebular Photography^. 

It wa« At one time supposed that large telescopes were 
peccssary to obtain valuable pictures of celestial objects ; but as 
the ^orU went on, it was found that ungainly instruments were 
not at all essential, and that excellent results were given by 
instruments of very moderate dimensions. Kor photographing 
faint stars, where the images on the photographic plates are 
practically points, the aperture of the object-glass or mirror is 
almost the only factor to be taken into account in estimating 
efficiency ; but for nebula:, comets and similar celestial objects, 
the images of which cover ^sensible areas on the plates, the 
ratio of focal length to aperture is all-important, and the actual 
aperture is a secondary consideration. 

Experience has shown that a lens constructed in the same 
way as a portrait lens for use in an ordinary camera, is really 
the best instrument for several branches of celestial photography. 
The lens must of course be mounted, so that it can be made lo 
follow the motions of the celestial sphere, but in other respects 
the camera need not differ essentially from that used in the 
ordinary portrait studio. The advantage of the portrait 
lens over the photo^aphic telescope is tl^ the field of view 
is much greater—It is therefore able to take a broader view 
of things. 

The telescopes used for the international star catalogue and 
chart may be taken as the standard instruments for s/ar work. 
The aperture of the object glass U 13 inches, and the focal length, 
roughly, 130 inches (ratio 1 to lo), the effective field being a 
little over 2 degrees square (4 square degrees on the celestial 
sphere). A portrait lens of 6 inches aperture and 30 inches 
focus (the favourite sire with those who use txirtiait lenses for 
celestial photography) has a rnlio of aperture to focal length of 
I to 5, and an effective field of 15 degrees square (225 square 
degrees). In photographing a nebula, this portrait lens only 
requires about one-half the exposure necessary when the standard 
telescope is used, while the area covered is nearly forty times as 
great. It follows, therefore, that for an extended nebula covering 
over 100 square degrees on the celestial sphere —and such 
nebula* exist, and have been photographed—the portrait lens can 
give in two hours a complete picture comparable, in area of sky 
covered, with a picture that would require twenty*five exposures 
of four hours each with the standard star telescope; and that, 
whereas the picture with the portrait lens would all be on one 
plate and taken with one exposure, that with the standard 
Utescope would be a mosaic built up from at at least twenty-five 
pla^tes taken at different times, and consjequently under very 
various atmospheric and astronomical conditions. 

. puring the past eight years or so, a large number of photo¬ 
graphs of nebula: and nebulosity have been obtained means 
^ wrtrait lenses; and year by year the work done, both in this 
ana other,branches of astronomical photography, has been admir- 

sammorised by Mr. Albert Taylor in the 

Every one interested in the progress of celestial 
portraiture should refer to these annual recoids of results, as we 
nave luul frequently to do in preparing the subjoined account 
of the use of the portrait lens in astronomical photography. 

The great advantage of the portrait lens or doublet over the 
telescope was admirably brougnt out by Prof. W H. Pickering, 
^ho, using a small camera at Wilson’s Peak, California, in 1889, 
obtained a photograph including on one plate the whole con¬ 
stellation of Orion. The great nebula in Orion was clearly 
shown, but the chief value of the photograph lies in the large 
number of deuched nebulous patches ^own, which appear to 
be part of an enormous sone of nebulosity encircling the great 
nebula, and practically covering the entire constellation. The 
existence of this gr^ mass of nebulous matter, and its obvious 
connection with tn 4 well-known nebula in the sword-handle of 
Prion, would probably never ev^n have been discovered with 
loQgwjfbcus instruments with smalt photographic fields; yet with 
the pprtrsit lens U is a comparatively easy ^ject. , 

In Mr, H. C Russell, T R.S., obtained a large number 
of striking photographs of nebula: and the Milky Way with a 
6;inch Ddlmeyer portrait lens attached to the mounting of 
his telescope. The pictures thus obtained show many details, 
of structure which are quite invisible in the telescope. £x- 
P^ures of betafeen, four and five hours brought to light many 
Pmliaritias of arrangement of stars in Nebecula Major and 
Minor—the Magellanic clouds—and showed that the whole of 
lj>e lormer apparently detached portion of the Milky Way had ■ 
the itructure of a complex spiral nebula with two nuclei J 
I'vg degrees apart, The Nebecujla Minor as portrayed by Mr. 
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Russell’s camera bears a resemblance to the well-known 
Dumb-bell nebula. 

Following closely on Prof, W. H. Pickering’s work in 1889, 
the greatest advances in the photography of nebula: in 1891 
were due to Prof. Barnard at the Lick Observatory, Dr. Max 
Wolf at Heidelberg, Mr. Russell at Sydney, and Dr. Archen- 
hold at Helensec, each of these observers using ordinary 
portrait lenses. 

Dr. Max Wolf, with a 2J-inch aplanatic leivs of 7f inches 
focus, photographed in one hour all the nebula: in the 
Pleiades obtained by the Brothers Henry at Paris with four 
hours’ exposure with the 13-inch charting tele 3 co|>e ; and after¬ 
wards using a 4-inch Vbigtlander Euryscnpic lens and a 5-inch 
Kribiz Euroscopic lens, Wolf obtained more extension of 
the great nebula in Orion in 4 hours tfian Dr. Roberts had 
obmpted with 4^ hours’ exposure with his 20-inch mirror. 
These same plates of Wolf amply confirmed Prof. W. H. 
Pickering’s results, and revealed an enormous amount of new 
detail in the nebula around ( Orionis. 

Turning his attention to the constellation Cyj^nus on June 1, 
1891^ JJlr. Wolf, by 3 hours’ exposure with the 5-:nch Kranz lens, 
discovered an enormous nebula full of the most complex struc¬ 
ture, and connecting a number of bright stars with many fainter 
ones in the Milky Way{/fj/r. 3048). Starting apparently 

from a central point, the nebula spreads out branches which 
curve and meet fold on fold of nebulous matter surging over 
the sky” and ** becoming notably compact and luminous in the 
immediate neighbourhood of 7 Cygni.” Some of these branches 
are 8° long, so that at least four plates would be required for one 
of them with a photographic telescope of standard size ; but the 
portrait lens secures all on one plate, and their true relations to 
each other and to the involved stars become at once apparent. 

The great feature of this photograph, and of many subsequent 
pictures, is the obvious connection between bright stars and 
iainter ones. It was formerly believed that the brighiness of a 
star was lo some extent a measure of its distance from us, but 
I he photographs with portrait lenses efiec lively disposed of this 
idea- Stars of nearly first magnitude were found to be joined 
to stars of the eighteenth magnitude by wisps of nebula, and to 
obvioiaily form part of the same system in the heavens. These 
stars, the brightest of which are about 4,000,000 times more 
luminous than the faintest, must be at practically the same 
distanoe from us, and their differences in brightness must be due 
to differences of size or physical condition, or both, and not to 
any deferences in distance. 

Another interesting result from the photographs was the 
proof of the connection of nebulae with stars of the Wqlf-Kayet 
lype jjf spectrum—stars with bright lines in their spectra—which 
Sir Ndftnan Lockyer classifies as stars only just condensed from 
nebulae, and next in order of evolution. Dr. Roberts, with 
^kjmurs’ exposure with the 20 inch mirror, could detect no 
neBhoriiy round these stars in Cygnus, but the portrait lenses 
with exposures extending up to 13^ hours, indicated that all 
these stars are nebulous. 

ThU work of Wolf was supplemented by some splendid results 
obtained by Mr. Russell at Sydney Observatory about the same 
lime. The lens used, a 6-inch Dallmcyer of 30 inches focus, 
gave, with three hours, as much extension of the great nebula 
round the star 11 Argus as the 13-inch charting telescope showed 
with tifrice that exposure, while the relations of the nebula to 
theii^pundrnf? stars were mvich l>etter shown. Two Igng ex- 
posUM^ith the same lens on those curious detached portions 
of the Milky Way in the southern heavens, known as the 
Nel^ulee Major and Minor, revealed a great amount of pre¬ 
viously unknown nebulous matter, much of which would be very 
difficult tp obtain with larger instruments. 

Dr. Archenhold, at Helensec, recognising the true principles 
of phd^raphy of celestial objects of large size, had two lenses 
consil^teri by Busch, the ratio of aperture to focal length being 
I to 4*5 and 1 to 2'j respectively. With these lenses he photo¬ 
graphed a very striking and extensive nebula near { Persei on 
October 27, 1891, with 32 } minutes’ exposure. This new nebula 
resembles in many respects the great nebula in Andromeda, but 
■probably covers a much greater area of the sky. The great 
effectiveness of this special lens is shown by eye observations 
with a 13 -inch telescope; for even with the photograph to 
indicate where to look for details, scarcely any trace of the 
nebula can be made out JVack.t 3082). Dr. Scheiner, at 
Potsdam {j 4 str. Ncuk.^ 3157), has photographed this great 
nebula with a 4dnch ])ortraU ;lens, giving exposures up to six 
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hours. The spiral form is clearly shown, while the extent of 
ihe nebula is greatly increased, 

Prof. K. £. Barnard, with the b-inch Willard lens of 30 inches 
focus at the Lick Observatory, has enormously extended our 
knowledge of these great diffuse nebulosities. It is quite impos* 
sible in the limits of this article to deal with these in detail, but 
the extraordinary form of the nebula round 15 Monocerotis, the 
enormous diffuse nebulosities in. the constellation Cepheus and 
round the Pleiades, the tremendous extensions of the Orton 
nebulse shown in his numerous articles in Astronomy and 
Astrophysics and the AstrophysUal Journal since 1893, 
are all magnificent examples of the use of the portrait lens 
in photographing nebulte ; and one can have no hesitation 
in saying that without the portrait lens we shouUl still 
l>e in ignorance of many of these wonderful objects. But 
Barnard has gone beyond the portrait lens, and has used the 
lens of a cheap oil lantern, the effective aj^rture of which is 
about inches, the focal length bein^ 3i inches, ratio i to 2*3. 
This gives a field of 30 degrees practically flat, the scale of the 
photographs being 10'3 degrees to i inch on the plate. Twenty 
photographs in October 1894 {Astronomy and Astrophysics^ vol. 
xiii. p. 811) fully brought out the value of this instrument. One 
hour^s exposure gave all the Andromeda nebula ;Uhirty minutes 
gave all the diffuse nebulosity round the Pleiades photographed 
by Archenhold in four hours, and by Barnard with the Willard 
lens in three hours. The most valuable of all results, however, 
were those with Orion, obtained on October 3 and 28, 1894, 
with exposures of 2h. and th. 15m. The extensive spiral 
detected by Pickering in 1889 is fully shown in correct propor¬ 
tion, and "no description can give any idea of the form and 
magnitude of this nebula.’’ Extending over 17 degrees in 
length and nearly the same in breadth it includes almost all the 
stars of the constellation, and forms in fact a robe for the body 
of the giant. The well-known "great nebula of Orion*’ is but 
a ^igmy compared with the greater nebula revealed by Prof. 
Barnard’s plates, and it is not too much to believe that longer 
exj>osure will probably fill the whole constellation with nebu* 
lOsity, and show that the great nebula is simply the inner 
termination and the brightest part of the enormous spiral. 

An English amateur, Dr. E. M. Sheldon {/ourual of the 
British Astronomical Assoc iatioHy vol. v. p. 397), using a lantern 
tas similar to that used by Prof. Barnard, photographed this 
enormous spiral in Orion with ij hours’ exposure, in February 
1895. y our hours on the constellation Cygnus with this lens 
gave all the nebiilw on Wolf’s photograph taken with hours* 
exposure. 

The nebulosities in the Pleiades have attracted great att^tion 
since they were first photographed by the Brothers Henry at 
Pans in 1885. These nebuloe have always been remarkafelc 
from their intimate relations with individual stars in the cluster 
—" ^Ja^a is a diamond clasp on a curving plume, Electra extends 
a. tentacle towards Alcyone, while Merope has a sweeping gauze 
trail and probably a nebulous satellite. ’ In striking contrast 
to this wc usually have in other regions of the sky stars and 
nebulae intimately mixed, although frequently on recent photo¬ 
graphs wisps of nebulse are found joining stars, so that the 
structures appear to resemble festoons of pearls on a gauzy 
string. The most recent photographs of the Pleiades by Barnard 
at the Lick Observatory, taken loh. 15m. exposure with the 
Willard (6*inch) Jens; by Mr. H. C Wi&on, with a similar lens 
and 11 hours’ exposure ; and by Dr. Max Wolf, have revealed 
an enormous extension of the Pleiades nebulosity. The Whole 
area is now l|8 square decrees, and there are indications that 
even this is hot the real limit, and that more prolonged ex- 
posiircs will give still greater extension, probably joining up the 
whole of the nebulosity into an enormous spiral similar to that 
covering the constellation Orion 

Other photographs exhibiting the same class of structure have 
been obtained of the region round Antares with hours' 
exposure by Prof. Barnard at the Lick Observatory. At flimt 
this new nebulous mass would easily be mistaken for the 
-miades Nebula, and it is a remarkable and very significant fact 
that both these masses and all other great nebulosities in the 
Milky Way either occupy vacancies amongst the stars, or are on 
the edges of such vacancies % and that in their immediate neigh¬ 
bourhood the stars exhibit long vacant lanes and other Camai^k- 
able features, indicating that the nebula, stars, and vacant lanes 
are but different features of some vast and at present imperfectly 
comprehended system of celestial grouping. 

The first results obtained by Prof. at Arequipa^ with 
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the Bruce photographic telescope of the Harvard College Ob¬ 
servatory have lately been recorded. This portrait lens, the 
largest in the worlcf at present, has an aperture of >24 inches 
ana a focal length of 135 inches, so that while the scale of the 
photographs is equal to that of the international star charts 
minute of arc to i miUimelre), the light-gathering power of 
the telescope is thireie titles as great, ahd exposures with this 
instrument need bte ofily about one^lhird of those required with 
the standard international telescopes to achieve ihe same results. 
But the Bruce telescope has a further advantage over the 
standard instruments. Its effective field is 25 square degrees 
(14-inch by 7-inch plates are used), whereas the effective field of 
the international instruments is only 4 square degrees iii area. 
The daring experiment 6f Prof. Pickering in devising, and Mr. 
Alvan Clark m constructing, this enormous portrait tens has 
been completely successful (although several eminent astronomers 
on this side of the Atlantic doubted whether such an instrument 
could be constructed), and as a result we have an instrument 
which can do all the international work on less than 40cx> plates 
and with very much reduced exposure. Prof. Pickering does 
not at present intend to duplicate the work of constructing the 
photographic chart of the stars, but will confine the instrument 
to nebuiie and special regions of the sky, and, with the aid of a 
24-inch object prism, to spectrum photography. The published 
preliminary results are of very great value. 

This article ought not to be concluded without mention of the 
fact that more than one astronomical photographer is of the 
opinion that some of the nebulosity shown upon pictures obtained 
with small portrait lenses is not real, but due to diffused star¬ 
light. A warm controversy has taken place with reference to 
this point, but this is not the place to present the views 
of the two ^Mirties. It has been shown in this article that 
large instruments, such as those used for the International 
Chart, with long focal length but restricted fields, can give us 
pictures full of delicate details of bright ncbultc, and these 
photographs are of extreme value ; but we must look to the 
portrait lens for the larger details and for the fainter nebulosities 
which are absolutely beyond the reach of any photographic 
object-glass or mirror. There can be no rivalry between the 
two classes of instruments ; each is perfect in its way, each will 
mislead if solely rdied upon. Phott^raphs of the same nebulse, 
both with long focu.s object-glasses or mirrors and with portrait 
lenses, are necessary, and must be used to supplement each 
other, if we are lo get correct ideas of the phenomena of stellar 
distribution and the conntetions-between nebula and stars. The 
" best instrument to use ” is nut a matter of personal experience 
nor of individual opinion : the optical And phptoi|^pmc laws 
bearing on the subject are well known, and iW practical limits 
of atmospheric ' definition and instrumenur construction are 
within sight. The ideal inslrument lor phqtoc^pbing nebulse will 
probably combine large aperture, short focal length, and the large 
flat field of the portrait lens ; will be, in fiict, a glorified portrait 
lens ; there Arc optical reasons why neither the objedt;gfaBS nor 
the mirror can be wholly satisfactory. While waiting for this 
instrument, every possessor of an ordinary rectilinear lens with 
an ordinary camera can, by strapping his camera on to ah e^ua- 
torially mounted telescope and using ihfinite patience, materially 
advance our knowledge of nebulee by means of phbtbjgtaphy.' 

R. A, OtMORY. 



PHOTO'MICROGR^PMyWITHHI^ 
POWSRS. , 

pHOTO-MICROGRAPHY has for. some years post advanced 
^ but olowly, although its present states as amransof de¬ 
lineating minute ‘structure' is undoubtedly much' higher than it 
has ever been. In opticaL appliances the iihptovements have 
been many, the most notal;>le Ixltfg the ifitfOduction of apochro- 
matic objectives. Their gri^ter apeViure and freedom from 
effects of the secondary spectrum have combined ^0 render it 
possible to obtAi^ good results with much ^eatet ease than 
formerly. Some of the photomicrographs wtoined, ho'^ver, 
in the early days of microscopy are even now hardly excelled, 
although they were produced at the cost of eoomous labour, 
and required extraordinary skill ^ the part of the operator, with 
the ap^ratys then avolUble, Thq productioit of Oatlsf^ory 
photographs, when the' mogTiificatton excee^ one thousand 
diameters, has always been w^^ldter^of opme difficulty* Oneof 
the Neatest of theie Has been"the want of a Source of Uluidna- 
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lion which should he of sufhcient intensity without a consider¬ 
able increase in the size of the illluminating surface. Various 
attempts have been made to adapt the oxy-hydrogen light for 
the purpose; but there always remains the objection^ that how¬ 
ever small the incandescent portion of the Ijme may be, it does 



Kiti. 1,-^Surface nuivkin|;8 on Podura Rcale. Photographed with Swift'n 
s/ia*inch apochromatic, projection ocular 3, and central cone. Mugniti- 
cation, 3500 dtonteters. 


not emit light of equal intensity over the whole of its surface. 
This can at once be seen if an image of the lime be projected or. 
to a screen. The result is uneven illumination, a defect so often 
seen in high power photographs, when the image of the radiant 



^10. Photugraphed with Winkcl s i/ao-inch 

bcanutgancbtu Iquncr^on, ftfojacilon ocular 4. Central cone and mat- 
aclUte*gma act4#n. Magnification, soco diumcter«. 


is projected by the achromatic condenser across the object, or 
what Is known ik • * cfHdcal' iiipmination. 

The elj^ctric grb is the Ijght which approaches most nearly to 
sj ideal .iUtt'minhnt. The'^ui^ of light is extremely small, but 
the inteimty ii g^eat, and the incapde^ent surface is, if working 
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under proper conditions, homogeneous. It has until recently 
been impossible to .so control the arc that these conditions 
could be obtained with certainly. In all forms of lamp, whether 
hand fed or automatic, the diflFlcuUy has been to maintain a con¬ 
stant position and condition of the crater on the positive carbon. 
This can be done by having a simple form of hand-feed apparatus 
; with a pin-hole camera attached, through which an innage 
I of the carbon points is projected on to a ground glass screen, 
j Reference lines are provided on this screen, so that the length of 
I arc and position of the positive crater can be continuously 
I observed. The arrangement was exhibited at the two con- 

1 versazioni of the Royal Society last year, and has been 
i fully described before the Royal Microscopical Society, With 
' such a form of arc-lamp absolute centiation of the light can 
be secured and maintained without reference to the micro¬ 
scope, after the necessary position of the image of the arc on the 
screen of the pin-hole camera has been once obtained. The 
accompanying illustrations have been reproduced from photo¬ 
graphs taken with the arc-light so arranged. Fig. 1 shows the 
surface markings on a Podura scale, magnified 2500 diameters. 
Fig. 2 is a frustule of JVeurosi^ma anguiaJum^ magnified 50CX> 
diameters. In neither photograph is there the slightest sign of 
de-centration, and in l)Oth cases cent rat ion w as maintained 
entirely without reference to the microscopic image. 

J Ki>\vin Barnarh. 

Thomas A. B. Carvkk. 


A METHOD OF AfEASUR/NG WIND 
PRESSURE.^ 

“^pHERE arc few physical problem.s of greater immediate and 

^ obvious practical importance, than that involved in the 
measurement of air pressures under complex conditions of 
motion, and there are few problems which present greater 
difficulty, or—what is worse—uncertainty. It may be com¬ 
paratively easy to obtain under any particular set of circum- 
siance.s evidences of barometric variation by means of some 
indicating instrument, apparently suitable for the particular 
purpose, but it is a very different matter lo decide bow far the 
quantitative result is unaffected by actions set up by the instru¬ 
ment itself, Thus the record of the presbure plate gives 
infornmtion which is of little, if any, value in relation to the 
distribution of pressure over a large building; while the 
barometer itself is capable of giving misleading indications, 
whether it is loo effectually protected from external influences, 
or loo much exposed. 

For measuring the wind pressure at any point of a structure 
of considerable size, a receiver or collector is required, with a 
convenient gauge connected by a tube. It is essential that the 
collector should not itself give rise to comprcs.sions or rarefactions 
affecting the gauge. To the invention of .sucli an instrument 
I’ruf. F. E. Nipher has devoted much attention, and his final 
apparatus seems to fulfil its purpose admirably. Two ei^ual thin 
metal discs, 2*5 inches in diameter, having bevelled nms, are 
screwed together, so as to leave a small space between, into 
which a connecting tube is jmssed through the centre of one of 
the discs. The end of the tube is flush with the inner surface, 
and the interspace is filled up with a certain number of layers of 
fine wire screen, which project ai least half an inch beyond the 
edges of the metal discs. When this simple device is placed in 
a stream of air, it is found that the effects of rarefaction and 
compression, set up at different i^arts of the porous screen, com¬ 
pletely neutralise each other, so that the pressure at the mouth 
of the tube is the same as the true intrinsic pressure of the 
external air. This property of the collector was..severely tested 
by thrusting it out of a carriage window in a train which was 
travelling at the rate of sixty miles an hour: no effect on the 
gauge could be noticed, although the instrument was sufficiently 
sensitive to show instantly the effect of placing the hand at a 
tangent to the edge. The gauge which Prof. Nipher empKioed 
was a water manometer consisting of a cylindrical vessel partly 
filled with water, with a straight glass tube leading out from the 
bottom and inclined at 5 in 100 to the hoiizont^. The open 
end of this tube was in communication with a collector of the 
form Biggested by Abbe - so as tu’ secure a standard pressure of 
compamon. 

1 Method of Measuring the Pressure at any Point of a Structurt, 
due to Wind blowing against that Structure." Franciw K. Killer, 
{ 'Tfwuacitam* of the Aci^eniy of Science of St, Louis, vol. viii. No. i.) 

3 Report of the Chief Signal Officer, 1B87, a, 144. 
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: Being nnw sUistied ,w,ith the trustworihy nature of his 
apparatus, irVof. Nipher determined to app^y B deter- 

miriatio.n of the distribution of pressure over a large pressure 
l)oard. For this purpose the board, which was a wooden one, 
4 Ife^t long by 3 feet wide, was mounted on the roof of a railway 
fcafnage. It was bolted (9 a vertical iron pipe, and the couple 
required to keep it per pedicular to the direction of the wmd 
was measured by a spring balance. On opposite sides of,the 
bo^rd, and at the centre of one of the 108 4-inch squares into 
which the board was divided, two disc collectors were fixed 
and^ connected by rubber tubes with their respective gauges. 
The, latter, tf^gether with a ibird, which was used as a level, 
w«)^ mounted on a board which was rigidly attached to a heavy 
ll^ndulum within the carriage. The speed of the train varied 
generally between twenty and fifty miles an hour, and was 
checked by direct observations. 

The total action on the board is the result of an increase of 
pressure in front ^ncl a decrease behind. Both the increase and 
the dwrease are, shown by this series of experiments to be pro¬ 
portional to the force nepessary to hold the board to the wind as 
in'dicat'ed by the spring glance. Further, the force measured 
in this way differs from that deduced from the data given by the 
collectors by no more than i i>er cent.^ and although this may 
be in a measure accidental, it alfords a confirmation of the 
accuraev of Prof. Nipher’^s method. On 
both sides pf the board the difference from 
the ordinary pressure becomes less as the 
periphery is approached, although there is 
some evidence of a minimum excess at the 
centre of the front face. Prof. Ninher 
gives a few notes on the application ot the 
device to the study of pressure Variation 
arbund a building. It is to be hoped that 
snch’developments as this V^ill be realised. 

At present it is too early to estimate the 
full* importance of these researches as a 
cofttrilnition to the study of anemometry ; 
but the idea is full of promise, and the 
sifWplicity of the apparatus is certairily a 
gteat point in its favour, ‘ 


the friable wall of the cliff, destroying the only trail to the 
summit and leaying^af^^w old women to perish on the inaccessible 
height. What then, opuUl be necessary to enwrajp- the 
place for ever afl^r in the mysici;y of enchantment ? ; 

This tradition recorded in iU native purity some twelve 
years ago by Mr. Charles F. Lummis, and ine same story was 
repeated by Acoma lips tq the present writer while conducting 
a reconnaissance Ch* pttdiilos ih the ailtumn of 1895. During 
this visit, desiring to test the verity of the tradilipn, a trip was 
made to the ba^ of Katzimo, where a careful examination of 
the talus (espetioily where it is piled hi^h about the foot of the 
great south-wei^erh cleft (Fig. l) up which the ancient path way 
was reputed to have wound its courfie) was rewarded by the 
discovery of numerous fragments of pottery of very ancient type, 
some of which were decorated in a vitrepuit glaaej tin art now 
lost to rneblo |>ortars. The talus at thU point rise* to a height 
of 324 feet above the plain, and therefore slightly more than 
half-way up the;mesa side. It is composed largely of earth, 
Which could have been deposited there-in no other way whatso¬ 
ever than by washinft from the summit during periods of torm 
through many centuries. An examination oithe trail to a point 
within 60 feet of the .top exhibited traces of what were evidently 
the hand and foot holes that had once aide<l in-the ascent of the 
ancient trail, {Fig. 2) as at Acoma to-day. Kven then the indi- 





m,: 


. AN enchanted mbs Ay 

'^IIE pueblo of Acoma, in Western 

* Central New Mexico, is the oldest 
seiticment within the limits of the United 
States. Many of the walls that still stand 
on that beetling pehol were seen by 
Coronado during hisS marvellous journey 
in' J540, and even then they were cen¬ 
turies old. 

The valley of Acoma has been described 
06 thd Garden of the Gods multiplied 
by ten, and with ten equil but other won¬ 
ders thrown in ; plus a human interest, an 
archaeological value, an atmosphere of Pk; i.-Xht 

romance and mystery’*; and the com¬ 
parison has not been overdrawn. Stretch¬ 
ing away for miles lies a beautiful level plain clothed in grama 
and bound on every side by mesas of variegated sandstone 
rising precipitously from 300 to 400 feet, and relieved by 
nimarets and pinnacles and domes and many other features of 
nature's architecture. 

None of these great rock-tables is so precipitous, so awe¬ 
inspiring, and seemingly so out of place as the majestic isolated 
KaUimo or Enchanted Mesa, which rises 430 leet from the 
middle of the plain as if too proud to keep company with its 
foMows ; and this was one of the many wonderful homesites of 
the Acomas daring their wanderings from the mystic Shipapu in 
the far north to their present lofty dwelling-place. 

Nktive tradition, as distinguished from myth, when unin¬ 
fluenced by Caucasian contact, may usually be relied on even to 
the extent of disproving or verifying that which pur)^rU to be \ 
historical testimony. The Acomalndians have handed down 
frorh shaman to novitiate, from father to son, in' true prescrip* ! 
tonal fashion for many generations, the story that Katzimo was ! 
once the home of their ancestors, but during a great convulsion ; 
of nature, at a time when most of the inhabitants were at work j 
)ih their fields below, an immense rocky mass became freed from 1 

1 Abridged frewn a ^nper by Mr, F. W. HodM, of the United States * 
Bureau oTAmertcaq^Ethnology, in the tfatiomal CfOgrApkk M 4 ga%i$u^ 1 
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Fk; 1.—The Enchanted Meea—the Great Soutli-weBtcrn Cleft and Talus Hea^. 


cations of the former occupancy of (the Enchanted Mesa were 
regarded as sufficient, and that another one of many native 
traditions had been verified by archKologjic proof. 

More recently the author visited Kat^mo a second time, on 
this occasion wii^ Major George H. Pradt, Mr. A. C. Vroman, 
and Mr. IE C. IUYt> in order to determine what additional data 
of an archaeological nature might be gathered by an examination 
of the summit. 

The ascent of the talus, in which the poUherds had been 
observed in such considerable quantifies two ydurs previously, 
was made in a few minutes, the Wd^^rsveopes, and photographic 
and surveying instruments being carried with aome effort, since 
climbing, heavily laden, at an mtltudc of fi<x>o feet, in a broiling 
sun, is no trifling hbour; but the real work began when the 
beginning of the rocky slope of the cleft was reached? Qn^ 
member of ihe pUfiy, taking the lead, dragged the end of a 
rope to a convenient landing place, where a dwarf piilon findft 
sumcient nourishment front the storm-water and sand frpm above 


twelve feet. This Wall, although someulrot mmtuU to scalii; 
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may be climbed with greater or less safety jjy |he aid of several 
small holes in its face. These holes were doubtless made 
artificially, but as the narrow jmthway at tjus/[point is now a 
drainage course during periods of storm, the soft sandstone has 
become so much eroded that they have apparently lost their 
former shape. 

The summit of EncantacU was reached" afjer some difficulty. 
It has been swept and carved and swept again |)y the winds and 
rains of centuries since the ancestors of the simple Acomas 
climbed the ladder-trail of which we found the traces. The 
pinnacled floor has not always appeared as it is to-day, for it 
was once thickly mantled by the sherd-sttcwn soil that now 
forms a goodly part of the great talus heaps l^low. 

There is little wonder, then, that the party despaired of finding 
even a single relic when they had reached t^e top of the trail 
and looked alinut at the destruction wrought; and yci they had 
l>cen on the summit only a few minutes when a sherd of pottery 
of very ancient type, much crackled by weathering, was found. 
This fr^ment is of plain grey ware, quite coarse in texture, with 
a d(!!graissant of white sand, , 



Fit;, f.,—The (Ireat of Use Memi. Through thi* olcfi fhe 

, tramdonal trai) paAseU, and J racen of it were found on each sid«- 

of vertical fisfurroto iho riiht or me upper ladder*. ' 


pMring the Twenty.hours spent on the su^mmii, every oppor¬ 
tunity/was taken of making a critical s^udy of , I In? general features 
of the; top of KaUimo throughout t,he 2500 feet of its length, 
special consideration lieing devoted to the topography of the site, 
the erosion, the earthy deposits, the drai^n^er and the great cedars 
that stand gaunt and liare or lie prune and decaying because 
their means of subsistence have been so long washed away, and 
the i^rty was forced to conclusion that had house-walls, 
whether of atone or adobe, ever existed on the summit at a 
reaaonably remote period, there wa^ no poasibilily that any trace 
of them could have remained to this day. Nexerthcless. the 
abundance of ancient relics in the talus, the distinct remains of 
the ladder-trail, the specimens found on the summit coupled 
with the destruction wrought hy iiature, the tradition itsclf—all 
testify to the former habitation of the site. 

To the Acomas Kataimo is still enchanted, and as a subject 
in the study of mysticism the man of science must yet regard it. 

law CM a millennium is not urdone by a few hours of 
iconoclasm. 
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UNIVERSITY AND EDUCATIONAL . 
INTELLIGENCE, 

Oxford. —On March 15, Convocation will consider some 
alterations in the statute relating to the Aldrichian Denidh- 
atratOTship in Comparative Anatottty, rendered vacant by the 
resignation of Dr. Iflaxland Ben ham, who has been appointed 
Professor of Biology at Otago, New Zealand. Mr. Ciilbert 
Bourne, of New College, has, in the meantime, been nominated 
ns Lecturer in Comparative Anatomy, and his name will be sub- 
mitted to Convocation on the same day. 

Dr. Benham will be entertained at a farewell dinner by his 
I colleagues on Friday. 

I The Junior Scientific Club met on Wedne.sday evening, 
i March 9. Mr. A. W. S. Fisher read a paper on the salmon, 
and Mr. T. Annandale discussed the habits of British Am¬ 
phibia. The officers for next term were elected. The Club 
proposes to hold its biennial conversazione next term, and 
i arrangements arc being pushed forward rapidly. 

The cast of the skeleton of Iguanodon, which has been pur- 
j chased by subscription, has now been set up in the court of the 
I University Museum. Some valuable casts of other fossil 
! reptiles have also been recently added to the collections. 

I Cambriddic, —The honorary degree of Doctor of Science Is 
j to be conferred on Dr. Wilhelm Pfdf.*r, l*rofessor of Botany ih 
I the University of Leipzig, and Crodnian Lecturer at the Koyil 
i Society. 

j The Agricultural Examinations Syndicate report that ten 
I candi<latcs presented themselves for Part I., and nine for Part 
■ 11 . of the Examination ftn the diploma of the University. 

1 Six candidates were successful in l)oth parts. The numbers 
shfjw some increase on those of past years. 

Regulations for the Gedge Prize in l^hysiology, taken in a 
broad sense, have been published. The prize will be j^iven 
biennially for an original memoir or essay, atid will consist of 
two years* interest on the capital sum of looof. Candidates 
mii.st have worked in the University laboratories during six 
terms, and be of at least five, and at most seven, years’ standing 
from matriculation. 

The application for the recognition of St, Edmund’s Hostel 
as a place of residence for students preparing for the secular 
priesthood of the Church of Rome, lea to an animated dis¬ 
cussion in the Senate on March 3. The weight of opinion was 
in favour of granting the application. 


Tub Senatus Academicus of the University of Edinburgh 
I have resolved to offer the honorary degree of Doctor of Laws 
1 10 Mr. Horace T. Brown, F.R.S. 

' PRKstpENT Charges ok Carmo, of Swarthmore College, 

; Pjt, has been elected to the professorship of the science and 
an of education at Cornell Umvcrsiiy, rendered vacant by the 
re.signation of Prof. S. G. Williams; and I’rof. Herbert 
Hibbard, of the University of Minnesota, has been elected 
assistant professor of mechanical engineering of railways and 
i principa of the graduate school of railway, mechanicid 
engineering. ^ 

Nearly 55 per cent, of the luT total of the Estimate.s for 
Civil Services, agreed to by the 1 louse of Commons on March 
arises under the class of educatitui, science and art, which shows 
a net increase of 457,094/. over the grants of last Session. To 
the total of the class—viz. 11,965,796/. - the three Public Edu¬ 
cation Estimates contribute 11,02?^,776/., being a net increase 
of 425,903/. The chief remaining increase is 22,663/, under the 
Science and Art Department Estimate t mainly for additional 
pyments to .science schools for attendance and on results). An 
important change has been effected in transferring to the Educa¬ 
tion I>epartmcnts, England and Scotland, the grants, &c.‘, for 
drawing in elementary schools, hitherto borne on the Science 
and Art Department’s Vote, and in transferring to the Scotch 
Education Department the other Science aild Art grants in 
Scotland. 

• A NOTEWORTHY feature of the little volume of announce¬ 
ments of classes held in the Northampton Insliiule, Cler^en- 
well, Is a table of special courses adapted to various classes of 
student!!'. By referring to this table, anv young artisan can see 
what courses he ought to take tb educate himself in the scientific 
principles of his trade. Similar guides to study, now often in¬ 
serted in the prospectuses of technical institutes, are of great value 
in inducing students to take up systematic courses of instruction, 
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anH the Northampton Institute has done well to adopt such a 
means of encouraging earnest work. 'I'he Lord Mayor and 
Sheriffs have consented tu pay a State visit to the Institute on 
March 18, for the purpose of inspecting it and declaring it 
formally open. The buildings and equipment have up to the 
present cost over 80,000/., and the expenditure upon the latter 
IS not yet complete. In addition the land—over one and a 
quarter acrcS“-generously given by the late Marquis of North¬ 
ampton, is estimated to l.»e worth not less than 25,000/. The 
Institute is a branch of the City Polytechnic, and is situated 
in one of the busiest parts of the metropolis immediately north 
of the City boundary. 

From the sixth annual report t)f the Technical Instryction 
Committee of the City of Liverpool, we gather the following 
items :—The Committee clearly recognises that technical educa¬ 
tion is inseparably bound up with general secondary and higher 
education, and must be organisid in vital connection therewith. 
—After some delay, a commencement has been made with the 
erection of the new Central Technical Schools. The cost of ! 
ihe erection of the building comprising the new schools and 
the museum extension will be nearly 90,000/.—The Committee 
remark that if would be more satisfactory if greater attention 
were paid to mensuration and other practical applications of 
elementary malhematics ; since it is a frequent complaint, on 
the part of teachers of special technical classes, that their 
students come to them with too little mathematical knowledge 
and aptitude, and are often unable to grapple with even simple 
quantitative problems. This difficulty not only applies to 
Liverpool, but to technical classes in most parts of the country.*— 
The co-operation of the University College with the educational 
work of the Committee is most satisfactory, and is of great 
assistance in the construction of an organiseil scheme of technical j 
instruction. 

The London University Commission Bill was read a second 
time in the House of Lords on Friday last. In moving the 
second reading, the Duke of Devonshire pointed out that the 
measure was founded on the recommendations of the Royal 
Commission which reported in favour of the two functions of 
teaching and examining being combined in one University for 
London. The Bill is substantially (he same as that which 
passed the House of Lords in Ihe last Session of I Parliament, 
out reached the House of Commons too late to he carrietl 
through all its stages. To provide against the occurrence of a 
similar difficulty, (he Bill has been introduced earlier in the year 
than has hitherto been found possible ; which gives grounds for 
the hope that it will lake it.s place on the Slatute-bfjok beforc 
the close of the present Session. A very large part of the 
formidable opposition against the Bill has been removed by the 
introduction of certain modifications. These amendments are 
in the direction of restricting the power of any future Senate to 
alter the statutes or regulations made by the Statutory Com¬ 
mission in accordance with the provisions contained in the 
schedule of the present measure. “ 1 cannot even now assert 
that opposition no longer exists," said the Duke of Devonshire, 

“ but It i.s very difficult indeed to understand upon what grounds 
the measure can be opixjsed. 1 have endeavoured to show by 
what an overwhelming amount of scientific leaching, opinion, 
and experience it is supporttnl, and I am utterly unable to dis¬ 
cover any weight of opinion on the other side which can for a 
moment enter into competition with the expressions in its 
favour.” Lord Herschell and Lord Reay warmly supported the 
Bill, which was (hen read a second time 

At the recent meeting of the Federated Institution of 
Mining Kngincers, Prof. Henry Louis, Durham College of 
Science, Newcastle, read a paper on " Technical Education in 
Mining," which should be seen by all Technical Education 
Commiltees having mining Classes. Prof. Louis made, at the 
outset, a broad distinction between the training suitable to the 
working miner or subordinate mine official, ana that suitable to 
mining engineer or general manager. As regards the former he 
ought to leave his Board school in about the fifth standard, and 
commence receiving his technical instruction—a very different 
thing from technical education—underground, whilst continuing 
his scientific education in evening continuation and, science 
schools. It is greatly to the discredit of the power'ul and 
wealthy miners’ unions of this country, that they make no 
attempt to provide the rising generation with scientific training 
bearing on their work, especially seeing that such training is the 
best possible safeguard against accident. For both working 
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miners and engineers, the present legislation, that takes no ac¬ 
count of time spent in learning the sciences underlying the art 
of mining, is most pernicious. Mining students ought to enter 
Some mining college at the age of seventeen, and devote at least 
three years to learning first the pure and then the applied sciences 
that they will require in their profession, but none of the pure 
Sciences need to be studied very profoundly. The systematic 
neglect of the study of dressing of minerals in this country has 
alrea<Iy had serious commercial results, e.g, at Nenthead, and 
its cultivation is urged. Prof. Louis suggests the introduction 
of the American system of “Summer Mining Schools" as a 
method worthy of trial for giving college students an insight 
into practical work, but points out that college work alone with¬ 
out practical exfierience is insufficient. On the very open 
question as to whether college work should precede or follow 
practical training. Prof. Louis holds the former to Ik; probably 
the better plan. He concludes with the following recommenda¬ 
tions. (!) Every manager of amine, whether coal or metal¬ 
liferous, to hold a certificate. (2) Examinations for certificates 
to be controlled by a central Board, and made uniform in con¬ 
ditions and character for the whole of Great Britain (and if 
possible for the Colonies also) (3) Residence in a recognised 
science college to count as part of term of apprenticeship, 
whilst not less than three years underground shoum also l>e in¬ 
sisted on. (4) Every mine surveyor to hold a certificate of 
proficiency. 


SOCIETIES AND ACADEMIES, 

Lon nos. 

Royal Society, January 27.—Mathematical Contribution.s 
to the Theory of Evolution. On the Law of Ancestral Heredity." 
By Karl Pearson, F. K.S., University College, London, 

The Darwinian theory has for its main factor the jvirpetuation 
of favourable variations by natural selection under the law of 
heredity. Hence any complete quantitative treatment of evolu¬ 
tion must deal (i) with the nature and di.siribution of variation ; 
(2) with the nature and influence of selection, and this not only 
upon the selected but upon all correlated characters or organs ; 
and (3) with the law of heredity. Earlier publislied and other 
written but unpublished papers of the present writer cover to 
some extent the ground of (i) and (2). Although the mathe¬ 
matical theory of variation and selection is yet very far from 
completion, the general lines on which it will proceed seem 
fairly clear. With the law of heredity, however, the case has 
hitherto been dififerctit. Much has been written on the subject, 
much has been attributed to inheritance, but the quantitative 
measurements and facts have formed such a small and slender 
roporlion of the whole, that it has been extremely difficult to 
a.se a rounded mathematical theory on a hat is really known. 

The very suggestive theory of heredity develot>ra in Mr. 
Galton’s ** Natural Inheritance ” has two main features i {a) a 
theory of regression, which states the average proportion of any 
character which will be inherited under any degree of relation¬ 
ship. This theory is very simple : if the average of the sons of 
any parent has w of the parent’s deviation from the average 
parent, then the average grandson would have w* of the devia¬ 
tion, and so on. Collateral heredity is also determined, and for 
two brothers was found equal to 2w. Mr. Galton's value of w 
was 

{ 6 } A law of ancestral herOrlity. According to this law the 
two parents contrit>u(e J, the four grandparents J, the eight great 
grandparents so on, of the total heritage of the average 

offspring. 

These two parts of the theory, however, are not in entire 
agreement. 

The recent pdb^icatton of Mr. Galton’s remarkable paper on 
ancestral heredtiiy in Bassett hounds has, however, led ine writer 
to reconsider { 6 ). If that law be true, then for every organ and 
for every grade of kinship the amount of heredity ia numerically 
determinate, The solution of the problem of heredity is thrown 
back upon the solution of an infinite series of linear equations. 
Their solution gives results <trhich seem to the writer in good 
agreement with we at prteont know about the influence of 
heredity in wiejua d^rees of kinship. For example, fraternal 
is no longer iwicf filial regression, but has a value (0'4000) well 
in accordance with calculations of English stature and Indian 
cephalic index. Iti short, if we discard Mr. Gallon’s relation.'i 
between the regressions for various grades of kinship, and start 
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solely from his law of ancestral heredity, the whole theoiy of 
heredity becomes simple, luminous, and well in accordance with 
such quantitative measurements as have so far been nmde. 

It is possible to somewhat generalise the law of ancestral 
heredity. Modifying Mr. (ialton's definition of midpareni, :i 
conception is formed of the mid-.fth parent,' a sort of mean of 
the ancestry in the jLH generation, and the contrilmtion of this 
mid-jth parent to the offspring is assumed to have a constant 
ratio to tnat of the mid-(j + i)th parent, whatever be the value 
of s. With this si triple law the whole of Heredity is found to 
depend upon a single constant y, termed the coefficient of heredity, 
y may vary from organ to organ and from race lo race. It may 
itself be subject lo selection, if heredity be not lot^ked upon as 
^ori given and antecedent to any evolution by natural selection. 
In Mr. Gallon’s statement of the law, 7 i. This may really 
be the case, but it is not necessary to the theory, and it is not 
re<mired by any facts as yet observed. 

Given this simple law of ancestral heredity, there How frtjm it 
the following results :— 

(1) Heredity between any grade of individual kinship. 

(2) The value of the stability that results from any long or 
short process of selective breeding, and the variability of the 
breed so established. 

(3) The law of cross heredity, i,e. the degree of relationship 
lietween two different organs in kindred. 

(4) That panmixia without active reversal of natural selection 
does not lead to degeneration. 

It may be of interest to add that since the law of ancestral 
heredity allows for the variability of each individual ancestor 
from the ancestral type, giving that variability its share in the 
heritage of the offspring, it is inconsistent with Weismann’s 
theory of the germplasma. It does not, of course, answer one 
way or the other the question as to the inheritance of acquired 
characters. 

Thus Gallon’s law of ancestral heredity leads to, what has not 
hitherto existed, a rounded and comprehensive theory of heredity. 
It describes with surprising closeness all facts so far quantitatively 
determined, and oj^ens up a wide range of conclusions which 
await testing by fresh data. Should those data be in agreement 
with its predictions, then the law of ancestral heredity will in 
the future play as large a part in the theory of evolution os the 
law of gravitation has played in planetai^ theory. It is the 
quantitative basis on which Darwinism, the evolution of species 
by natural selection combined with heredity^ will then be placed ; 
and at one stroke it will clear away a veritable jungle of semi- 
metaphysical speculations and hypotheses, and this for the simple 
reason that it is based upon quantitative observations and not on 
verbal subtleties. It will be difhcull, perhaps, to make people 
realise that there is a science of heredity, simple and consistent, 
in existence ; yet even at the present time it is the number of 
observers and experimenters, rather than the science, which needs 
to be strengthened. 

The Magnetic Properties of almost pure Iron.” By Krncst 
Wilson. 

In the Siemens laboratory, King’s College, Lonely, a scries 
of experiments were carried out on a ring of ironm^Bpning 
only about *12 per cent!'impurities. The ring as 

received and after careful ^hneaUhg. As received, tHii magnetic 
hysteresis loss was slightly greater than in an exceptionally good 
sample of transformer plate examined by Ewing. After an- 
nealing the hysteresis loss was still slightly inferior to the 
Ewing specimen, but an exceptionally large value was obtained 
for its maximum permeability ; u being 54^for B=»90ooC.G.8f 
units per square centimetre. The coercivi force for maximum 
B r= 15,720 is I'ij C.lCJ.S. units. Further experiments were 
carried out to investigate the apparent rhagnetic instability of 
the specimen* The author finds that t^is effect cannot be ac¬ 
counted for by the self-induction of the ring, nor the time taken 
for the current iq rise taits full value. A method is explained for 
testing, the rapidity with which the current rises to its maximum 
valufl.' : The propagation of, magnetism in the ring as affected 
by Induced currents is dealt with, and it is pointed out that 
these may have an effect on the observations, although it is 
difficult to account for such times as five and t^n seconds, unless . 
the molecule itself he considered, U is deduced from the ex¬ 
periments, that the amplitude of Induction might not be so great 
for high frequency and small induction density, which would 
be of importance in the case of transformer cores if it existed. 
Heferenoe w made to experiments with alternate currents which 
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show no such diminution : but it is pointed out that experi¬ 
ments with alternate currents would be difficult to carry out, on 
account of the necessary accurate control of the magnetising 
force. 

“The Kelvin r,)uadrant Electrometer as a Waitineler and 
Voltmeter.” By Ernest Wilson. 

Two of these instruments were available to the author 
when carrying out the series of tests described in this 
pajwr. He was thus able to use one in connection with 
a > revolvint^ contact-maker to determine the instantaneous 
rate at which work was being done by alternate currents 
while testing the other as a direct-reading wallmctcr. The 
author finds that by the contact-maker method he gels good 
accuracy by taking ten positions of the contact-maker per half- 
period, and calculating directly from the figures without inte¬ 
grating the curves, when current and potential were in phase 
an agreement within i or 2 per cent, was obtained between the 
watts calculated this way and the product of the square root 
of mean sr|uare values given by an ammeter and voltmeter. 
The use of a small mallet for gently tapping the electrometer 
base is recommended to overcome the effects of viscosity of the 
acid in the electronicter when this is old, although in the new 
form of instrument the viscosity gives little or no trouble* 
since the sensibility is not so great. The wattmeter constant 
was determined for various frequencies, phase differences,, 
amplitudes, wave forms, and the results show that the Kelvin- 
quadrant electrometer can be used with accuracy as an alternate 
current wattmetter, but that it is necessary to make sure that 
within the range of potentials applied Maxwell’s formula is 
verified. Two methods of doing this are explained. The 
author observed a potential of nearly half a volt, due to the 
revolving contact-maker alone, when directly placed across the 
electrometer ; but this inductive effect disappeared when a 
capacity, large compared to that of the instrumeni, was placed > 
across it. The paper concludes with an interesting note on a 
manganin strip used for comparatively large currents. The 
experiments were carried out in the Siemens Laboratory, 
King’s College, London, 

February 3.—^* The Pharmacology of Aconitine, Diacetyla- 
conitine, Benzaconine and Aconine, considered in relation to 
their Chemical Constitution.” By J. Theodore Cash, M.D., 
F.R.S., and Wyndham R. Dunstan, M.A., F.R.S. 

In this research the pure alkaloids aconitine, benzaconine and<' 
aconine derived from .-f, Napellusy and an aconitine derivative^ 
diacetylaconiline were examined with reference to their actiorv 
upon warm- and cold-blooded animals, a similar series of 
experiments being made with each alkaloid for purposes of 
contrast. 

It was found if the dose of aconitine, which is invariably 
lethal per kilo, body weight, be represented by the unit, that 
(in very general terms) diacetylaconiline would have of tl'e 
toxicity of aconitine, benzaconine and aconine TniW* 

There is, therefore, an enormous variation in toxicity amongst 
these alkaloids. 

A few of the chief results obtained are here summarised. 

Aconitipu in small doses slow\s the pulse, whilst larger 
proportions not only accelerate but disturb the sequence of 
ventricles upon auricles—an independent rhythm being pro¬ 
duced at one stage of action. The central vaso-motor apparatus, 
is much more powerfully affected than the peripheral, great 
respiratory acceleration precedes slowing, which, according to 
the dose, may pass into failure. Sensory nerves are depressed 
in function, whilst motor-nerve terminations and skeletaf 
muscle retain their activity, except when largely hyperlethal 
doses have been used. 

Diacetylaconitine has less tendency to cause disturbance of 
sequence between auricles and ventricles ; but, apart from vari¬ 
ations in this and other minor points, its action is in the main 
like that of aconitine. 

Benzaconine alters the cardiac rhythm, the pulse becoming 
much slowed ; and at one phase of action the sequence of 
ventricle fails to every second auvicular beat. Entire suspension 
of contraction may even occur, both auricles and veniriclea, 
followed by spontaneous resumption of systole. Respiration is 
slowed from the first. 

Sensory nerves are but little affected, whilst motor-nerve 
end Inga arid, to a lesser degree, skeletal muscle show a reduced 
and curiontly intermittent response to stimulation. 
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strengthens the cardiac tystole, and is oppo^ to 
the dislocation of rhythm produced by aconitine, to which it 
therefore acta in a large measure as an antagonise and antidote. 
On motor-nerve termination it has a curare-like effect. 

All the alkaloids examined reduce body temperature, though 
in vatrying degree. 

In conclusion it is pointed out that, whilst the toxicity of 
aconitine mainly depends on the presence of the acetyl group, 
the introduction of two additional acetyl groups into the aconitine 
rhniecule does npt maiterially alter the pharmacological action, 
but merely reduces the toxftity of the parent alkaloid. The 
rermva/ ot the acetyl group abolishes the stimulant action upon 
the respiratory centre and pulmonary vagus. It also favours 
redoced activity in motor, rather than in sensory nerve endings. 

The benzoyl group—present in benzaconine, absent in 
aconine—causes a peculiar and distinct modification in the 
hearts action, associated with a disturbance of sequence never 
witnessed after aconine. The curare-like effect of aconine, and 
the intermittent failure of the stimulated benzaconine muscle, 
arc also traceable to the modification in chemical constitution 
arising from the absence or presence of the benzoyl group. 

Attention is drawn to the practical bearing of the tact that 
benzaconine and aconine, pharmacological antagonists of aconi¬ 
tine, occur with it in the root of Aconitinum NapeNus^ from 
which the medicinal preparations of the drug are made. 

February 10.—Contributions to the Theory of Alternating 
Currents.” By W. G. Rhodes, M.Sc. (Viet.). 

This paper was divided into two parts. Part I. dealt with a 
method of finding the steady values of alternating currents in 
any circuits or systems of circuits, without having to perform 
integrations of differential equations which may be somewhat 
complicated. 

Pan H. was devoted to the consideration of the effects of 
higher harmonics in K.M.F.s and currents on the values of the 
impedances and reactances of circuits. 

Among other resuhs it was shown that periodic E. M.F.s and 
corresponding currents can in all cases be reprosenled by simple 
sine curves having*lhe same root mean sq^uare values, and suit¬ 
able phase |X)sitions depending on the time constants of the 
circuits and on the periodicities of the harmonics present. 

February 17,—“ On Artificial Temporary Colour-Blindness, 
with an Examination of the Colour-Sensations of 109 Persons.” 
By George}. Burch, M.A. 

By exposing the eye to bright sunlight in the focus of a burn¬ 
ing-glass behind a red screen, a condition of temporary red- 
blin&ess is induced during which scarlet geraniums app^ 
black and roses blue. Green-blindness and also violet-blindness 
may be produced by similar means. 

The author has systematically investigated the appearance of 
the spectrum during the colour-blindness induced by cxpos\ire to 
intense light from various parts of the sped rum, and finds that 
the reff from A to B, the green near E, the blue half-way be¬ 
tween 1' and G, and the violet at and beyond 11, produce well- 
defined and characteristic results, indicating that each of theK 
colours corres}X)nds to a definite colour-sensation. 

In each case all direct sensation of the colour used for 
fatiguing the is lost, but the observer is conscious of a 
positive after-effect of the some colour, by which the hue of all 
otlier colours is modified. The temporary abolition of any one 
colonr-sensation is without effect on the intensity of the remain¬ 
ing colour sensations. Any two, or any three, of the four colour 
sensations, red, green, blue, and violet, can be simultaneously or 
successively exhausted. The observed facts are, in the author’s 
opinion, more in accordance with the Voung-Helmholtz theory 
Inan with that of Hering, but they imply the existence of a 
fourth colour-sensation, namely blue. 

Physical Society, Feb. 26.—Mr, Shelford Bidwell in the 
chair,—The meeting was held at Eton College. The President ift: 
formed the Society of the resignation of orte of its Hon. Secre¬ 
taries : Mr. T. H. Blakesley, M.A. In doing So, he referred 
to the many important services rendered to the Society by Mr. 
Blakesley, and he expressed the Society’s deep and general 
regret that Mr. Blakesley should now feel unable to continue 
then). ' The Council elected Mr. W. Watson to the office 
of Hon. Secretary.—Prof. T. C. Porter, in whose lalwratcMry the 
meeting was held, said it gave him very great pleasure to wel¬ 
come the Physical Society. Eton had been most properly called 
“ the English home of ancient classical learning.^’ For the 
education of youth, classics had proved themselves of cardinal 
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I value. He believed that other Fellows of the Physical Society, 
I with himself, desired that this revered tradition of olassicashoald 
be maintained at Eton; at the same time, th^ wraild agree 
I with him that there was no better supplement to classics than a 
fair knowledge of the natural sciences. Prof. Porter then jptve a 
lecture, illustrated by lantern photographs, on Observations on 
the Peak of Tenerife.” He aliu) described bis method for 
measuring the diameter of the earth. The method consists in 
observing the shadow cast by Jhe i^eak upon the sea, and 
measuring the time that elapses between the moment when’ the 
apex of the shadow touches the sea-horieon^ and the instant 
when it is eclipsed by the shadow of night. Prof. Porter called 
attention to a phenomenon hitherto unnoticed, f.#. that the 
heated air ascending fr^ora the Peak casts a shadow, seen asa 
faint prolongation or that of the Peak ; it rises obliquely from 
its apex. A photograph was exhibited, taken on a quarter- 
plate, in which is visible the curvature of the horiztm as viewed 
from the ahitnde of the Peak. An interesting series of unique 
photographs, illustrating the conformation of the Peak and the 
phenomena of sunrise and twilight in that latitude, was also 
shown. In regard to twilight he noticed that the first approach 
of night, as observed bx^king eastward, is marked by a dark 
border of about five degrees width, followed by a sky somewhat 
lighter. The lecturer discussed also a new theory of geyser 
action. The theories of Bunsen and others tail to explain why 
the geyser-throat appears almost completely full at the end of 
an eruption. This immediate refilling is the more remarkable 
when It is remembered that some geysers of the Yellowstone 
region discharge a million and a Italf gallons at each eruption, 
aiS that the eruptions may occur at five-minute intervals. More¬ 
over, the theories generally accepted assume steeper tempera¬ 
ture-gradients than those in a region like Yellowstone. Prof. 
Porter suggests that the phenomena are belter explained on the 
assumption of an arrangement of strata such as exists in artesian- 
well districts, the throat or shaft of the geyser being in the posi¬ 
tion of a well communicating with a subterranean stream—the 
“ lulie ” of the geyser. From the disturbed nature of the region 
the tube of the “geyser follows a waved course ; the “shaft” 
rises from the crest of the terminal wave ; the other crests may 
he steam-traps. Since a basin-like formation is characteristic 
of all geyser regions, it is fair to assume that the end of the 
tube remote from the shaft has an outcrop in the hills that form 
the sides of the basin. By means of this outcrop, water con¬ 
tinually flows into the tube. When the tube does not sink 
deeply enough to attain the temt>erature necessary for the 
generation of steam, a quietly-flowing hot-spring is the result. 

if, at any point, the tube descends to underground tempera- 
ture.s suflSciently great, steam is formed, and is trapped at the 
highest point of a bend. Ultimately this steam checks the flow 
of water, until the accumulated head of cool water from the 
hills overcomes the resistance, condenses the steam, and re¬ 
establishes liquid continuity. Urged by the pressure t^hind it^ 
the stream U impelled towards the geyser throat; it fo^es the hot 
water before it until equilibrium is once again restored in the tube. 
Prof. Porter afterwards exhibited a method for viewing lantern 
projeettons in stereoscopic relief. A slotted disc rotates in front 
of two lanterns. These project two stereoscopic views in rapid 
alternation upon a screen, in such a way that the two projections 
are approximately superposed* In the rim of the disc, other 
slots are cut, through which the observer looks. The arrange¬ 
ment of slots is such that the right or left eye is only able to see 
the screen at the moment when Us own picture (i.r. the picture 
from the right or left lantern) is on the screen. When the rotation 
is sufficiently rapid, the views appear as one, without “ flicker,” 
in stereoscopic relief.—The President proposed votes of thanks, 
and the meeting was adjourned until 'March il. 

Entomological Society, February i6.—Mr. G. H. Verrall, 
Vice-IVesident, in the chair.—Mr. G. C. Champion exhibited 
specimens of Isckiermm gayi^ Spin., from the Straits of Magellan, 
and /. planusf Er., from Tasmania, both found by Mr. F J. 
Walker. The genus, Isod€rma^ belonging to the Aradidse, 
afforded an interesting case of geographical distribution, the 
only known species occurring in Chili, Australia and Tasmania. 
—Mr. C. O. wkterhottse referred to the similar distribution of 
other species of insects, which went to support the theory of a 
former connection between Bottth America and Australia,—Mr. 
Champion also showed an example of Ba^t htiomt^ OyU., 
from Sweden. This insect had been on the British list since the 
time of Stephens, but possibly in eiror, as all the examples be 
had seen in collections were wrongly so named.—Mr. Jacoby ex* 
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hlUlttd ftpAU^of ihe singular weevil, Afoderustenuissimmy Pasc., 
frewnthe Philippines.— Mr. Burr exhioited species of Orthoptera, 
of the family Kumastacidac, resembling dead leaves. This was 
the only faitiiW of Acrydiida; in which such resenablancea were 
found.**Dr. Chapman exhibited a specimen of Zy^^izna exuians 
with six wings, the supernumerary pair arising between the 
normal left fore wing, and the corresponding leg on the same side. 
The uppermost wing appeared normal m every respect, the 
second was a reducen copy of the Ixisal half of a forewing, and 
the third a portion of crumpled wing-siructure.-—Mr. O. K. 
Janson exhibited a pale variety of the rare Papilio mikado taken in 
South Tapan, “Mr. Tutt showed a variety of Enodia kyperanthusy 
taken by Mr. K. H. Day near Carlisle, and landed on the under* 
side like a Civnonympha ; also two moths from the same neigh¬ 
bourhood, w^hich, aftercareful comparison, he regarded as females 
of Hydrilla paiusfris. This sex was almost, or quite, undis¬ 
covered in Great Britain, and the occurrence of the species so 
far from the fen-distrlcl was remarkable.--Mr. H. J. Elwes read 
a t>a)>cr, entitled A Further Revision of the Genus Erebia" 
which was illustrated by the exhibition of examples of every 
known species. Tracing the geographical distribution, he stated 
that the princij>al European centres of the genus were the 
I'yrcnees, and especially the Alps, only a few forms occurring in 
Scandinavia, white the Ural Mountains and Caucasus were al¬ 
most destitute of si>ecies. The genus liecame abundant in BZasi 
Sil>eria, from which region the few North American forms 
appeared to have been derived. —Dr. Chapman also read a paper 
on the specie.s of the genus Erebia^ a revision based on the male 
appendages, illustrated with drawings of these organs in about 
sixty species.—In connection with the alx>ve papers Mr. Tutt 
exhibited and made remarks on long series of Ertbia turitUt E. 

E, euryaity E. Hgeay &c., chiefly from the Alps. 

Paris. 

Academy of Sciences, February 28,—-M. Wolf in the 
chair.—Chemical action of the silent di.scharge : rtxides of carbon 
and nitrogen, by M. Berthelot. A continuation of a previous 
paper. Mixtures of carbon monoxide and nitrogen, submitted 
to the prolonged action of the silent discharge, give only the 
sub-oxide C^Os, the nitrogen being unchanged. With excess (jf 
hydrogen, a condensation product of the empirical formula 
(CUjjO)« is prmiviccd. For carbon dioxide, nix hours’ action 
with hydrogen in exces.s caused the almost complete absorption 
of the oxide. With nitrogen in addition an amido-comp iund 
and some ammonium nitrite were formed.— Chemical action of 
the silent discharge; alcohols and etherial derivatives in 
presence of nitrogen, by M, Berlhelot. The systems studied 
were mixtures of nitrogen with methyl alcohol, ethyl alcohol, 
normal propyl, isopropyl and allyl alcohols, phenol, pyro- 
caiechol, resorcinol, hydroquinone, pyrogallol, glycol, and 
methyl and ethyl ethers. —Fuchsian functions and the equation 
Am = by M. H. Poincar*,^.—On a particular case of the 
motion of liquids, by M. K. Fontuneau.—On the Euler trans¬ 
formation and the determination of singular ptnnts of a definite 
function by Taylor’s development, by M. Ern&t Lindelbf. — On 
an extension of Gauss’s method of quadrature, fly M, Henry 
liourget.—On autocollimaling telescopes, and an oi)ticaI verifier 
of the lines and surfaces of machines, by M* Ch. Deve. The 
arrangement described, which is illustrated by three diagrams, 
t^n'mits of the exact verification of the accuracy of plane surfaces, 
or of the paralJelism of two surfaces. —Lines of force and eqiii- 
potentia] surfaces in nature, by M. G. M. Stanoi6vitch. The paper 
IS illustrated by three plates showing the analogy between the 
lines of growth in plants and equipotential surfaces. The nodes 
in the wood play the part and produce the same disturbances in 
the cellular field as magnetic or electric poles -in their resi^ective 
fields,—On the properties and crystallisation of anhydrtms barium, 
sulphide, by M. A. Mourlot. The crystallised sulphide was ob¬ 
tained in two ways ; by submitting amorphous barium sulphide, 
previously prepared by the action of hydrogen sulphide upon 
barium car Donate at a red heat, to the temperature of the 
electric furnace, and by heating directly in the electric furnace 
a mixture of barium sulphate and carbon in the exact propor¬ 
tions necessary to form the sulphide* In this way white crystals 
belonging to the cubic system were obtained, which behave to¬ 
ward chemical reagents like the amorphous form, except that the 
action is somewhat slower in the case of the crystals. The 
haviour of the sulphide towards fluorine, oxygen, and oxidising 
agents, phosphorus oxychloride, and carbon was studied.— 
Action of carton monoxide upon palladious chloride, by M, E. 
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Finck. By the interaciion of these two substances three com¬ 
pounds can be isolated, COPdCig, CjOjlMClj and CjO^PdjCh, 
corresponding to the analogous platinum compounds.—On hydro- 
cinnamide, by M. Marcel Del^pine. The crystallised hydro- 
cinnamidc has the composition 2C37.H,4 .Nq.H, 20, and possesses 
the properties of the glyoxalidines. It is a base forming stable 
salts, and the name cinnamine is proposed as more suitable 
than hydrocinnamide,—On an oxyptomaine, by M. Qischner de 
Coninck. The pyridic ptomaine described in an earlier paper, 
and which possesses the composition of a collidine, is easily 
oxidised by hydrogen peroxide to an oxycollidine, 

C3ll,o(OH).N, 

from which the original base can be regenerated by distillation 
with zinc-dust. —On the oxidation of sorbite to sorbose, by 
M. Gabriel Bertrand. An examination of the experiments 
of M, Matrot upon the same subject, according to which 
sorbose is produced whatever ferment be employed in the 
oxidation. This result is controverted in the present paper, 
the method of oxidation used by M. Matrot, in which the 
cultures are exposed to contamination by air organisms, being 
the cause of the effects observed.—On the preparation of white 
wines from red grapes, by M. V. Martinand. The fermentation 
is interrupted by cooling, and the colour removed by aeration 
of the liquid. After filtration from the .solid deposit, the 
fermentation is completed. — On the influences of intefmittcnl 
vest and work upon the mean power of a muscle, by M.M. Andre 
Broca and Charles Kichet. When the load on the muscle is 
below a certain limit, intermittent repose is harmful ; for 
moderate loads, without any effect; and with still greater 
weights, favourable to the production of work.—Evolution and 
structure of the conjunctive elements in Pahtdittay by M. 
Joannes Chat in.—The dissociation of the egg in a large number 
of distinct individuals, and the cycle of evolution in Emyrim 
fuscicoUisy by M. Paul Marchal. —On optical anofualics and 
j)oIymorphism, by M. Frc*d, Wallcrant.—Contribution to the 
geology of Lower Senegal, by M. Stanislas Meunier. 

Ams'I'Eroam* 

Royal Academy of Sciences, January 29.—Prof, van de 
Sande Bakhuyzen in the chair.—Prof. Jan de Vries, on some 
groups of circles. Constructin of a .sy.stem of /; lines, forming 
(«„) triangles, whose circumscribed circles pass through the 
same point. Inversion of a quadrilateral and its four circles 
into a ^herical configuration of eight poinU and eight 
circles. The analtigous spherical configuration 165 in con¬ 
nection with Miquel’s theorem on the pentagon.—Prof. 
Martin exhibited a new crystalline form of gold, a perfect 
tetrahedron, found in Brazil. On the ground of the exist¬ 
ence of this crystal the speaker considered hemihedrisin 
of gold possible, though not proved by this single speci¬ 
men.—Prof. Kluyver presented a paper, entitled “On the 
binominal development,*' dealing with the. Rev. Simmons’s 
New Theorem in ProlvabUity {Proceedifigs of ihc London 
Mathematical Society, 1895, p. 290). A method of investiga¬ 
tion entirely different from that used by the Rev. Simmons 
enabled the author to confirm the results arrived at by the 
latter, concerning the “complete sets'* of trials. As for the 
“broken sets,” the same method led to a first approximation of 
the “ advantage,” from which it was possible to derive the con¬ 
ditions that must be satisfied, if the probability of net gain is to 
exceed thC probability of net loss.—Prof. Jan de Vries presented, 
on behalf of Dr. G. de Vries, of Haarlem, a paper entitled 
“ Le tourbillon cyclonal. ” By this the author means a vortex, 
which is at the same time boili a ring vortex and a columnar 
vortex, in which, consequently, motion takes place along spirals. 
After deducing the equalion.s of motion in cylindrical coordinates, 
a general solution is given, through which a differential equation 
for the current function is arrived at. — Prof. Moll presented, on 
tiehair of Mr. J* H. Bonnerra, of Leeuwarden, a pajyer entitled 
“Sedimentary Erratics of Kloosterholt*’ (Heiligeriee). The 
erratics treated of in this paper have been gathered from 
boulder-clay. While the sedimentary erratics from th'mingen 
bear a great resemblance to certain strata in the Russian Baltic 
povinces, those of Kloosterholt are more like certain Swedish 
rock.s. As regards their geological ace, most of them must be 
classed with the Silurian and the Chalk formation, while Cam* 
briati Jurassic and Tertiary formations are mote sparingly 
reprtsented. 
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DIARY OF SOCIETIES. 

THURSDAY , March to. 

^ SociBTY, at 4.30,—^i) On the Rotation of Plane of Polarisation of 
fciectnc Waves by a Twisted Structure, (a) On the Production of a 
fJark Cross” in the Field of Eleciro-magnetic Radiation; Prof. f. C. 
’Bose.—An Extension of Maxwell's ICIectro-ningneuc Theory of Light to 
.include Dispersion, Metallic Reflection, and Allied PJteiiomotiA; iC> 
Kdser.—On the Relative Retardation between the Components of n 
Stream uf Light produced by itre Passage of the Stream through n Crys¬ 
talline Plate, cut in any Direction with resi»ect to the Faces of the 
; .)• Walker. -On the Rcluti ni iKtiwccn the Diurnal Range of 
M.'ignctic Declination and horizontal Forc^, and the Period of Solar Spot 
Vregucncy : W. Ellis. 

Royal iNSTiTtirioN, nt p— Recent Researches on Macnctisni and Dia¬ 
magnetism : Prof. J. A. Fleming, F. R.S. 

Society of Arts (Indian Section^ at 4 30. —India and Sir Henry Maine ; 
Charles Lewis Tapper, C.S,I, 

Mathematical Society, at 8,—The Gco<Je»ic Oeometry of SurTaccs in 
non-Ruclidean Space : A. N. Whitehead.—The Transformation of Linear 
Partial DifTerehtiai OperAtors by Extended Linear Continuous Groups : 1 
Prof. Elliott, F.R.S.—Stereographic Illustrations of Catenaries ; Prof. 
C^eenhill, F. R.S., and F. L Dewar.—On Linear Homogeneous Con- I 
•jnuous Groups whose omrations arc Pennutablc : Prof. W. Hurnside, I 
F.R.S.—Supplementary Note on Aurifcuillians : Lieut.-Colonel Cunning- 
nam, R.E.—On the Calculation of the Sum of the wrth Powers of a Large 
Number of Magnitudes : W, K. Sheppard. 

^Institution or Electrical Engineers, at 8.— On the Manufacture of 
Lamps and other Apparatus for aoo volt Circuits: G. Binswangcr- 
Byng. 

FRIDAY^ March rt. 

fKnvAL Institution, at 9.—Marked Unexplored : W. F. Lord. 

/Royal Astronomical Society, at 8,—On a convenient Method of Adjust¬ 
ing a Polar Axis to the Diurnal Motion : D. JP, Todd.—Nebulae dis¬ 
covered at the Royal Obscivatory, Cape of Good Hope: Royal Obs«rv> 
atory, Ca^ of Good Hope.—List No. 7 of new Ncbulm ; L. Swift.—lAing 
enduring Spots on Jupiter: A. S. Williams.—The Concave Graiirtg for 
Stcllaj Photography : C, L. Poor,—On the Fallacy Associated with the 
Current Rotation Periods of Venus : E. M- Antoiiiadi.—Equatorial Com- 
pariM>nsof Neptune with iw Tauri: J. Tebbutt. ^ A Remarkable Object 
in Perseus ! Rev. T. K, Espin.—On the ** Two Method " Personal Equa¬ 
tion : W. W. Bryant.—A few Suggestions with Reference to the New- 
teminn Reflector : T. W. Bush.—The Spectrum of 0 Celt, as Photo¬ 
graphed at the Stonyhurst College Observatory : Rev. W. bidgreaves.— 
The Kflect of l/Atitude Variation on the Ecliptic Investigation ; W. G, 
Thackeray.—Note on Dr Gill's Paper on the Effect of Chromatic Dis- 
Mrsion of the Atmosphere on the Parallaxes of a Centauri and fi OrionU : 
Prof. A. A. Raml)aiit. 

Physical Society, at 4.—Council Meeting. - At 5.— On Dynamical 

lIluKtrations of certain Optical PhenornTtia; Prol. J. D. Kverett, F.R.S, 
—On Properties of Liquid Mixtures ; R. A. LehfeJdt 
Institution or Civn. Engineers, at 8.—The Drainage of Cottage 
Properly ; H. C, Adams. 

.Mai .ACOLOCICAL Society, at 8,—The Mollusca of Lake Tanganyika, with 
especial reference to their Origin and Affinities; J K S. Moore.—On 
Che Anatomy of AfvUtrm and Mnieia ; M. F. Woodward. 

t MONDA y, March 14. 

•Society of Arts, at S.—The Thermo-Chemistry of the Bes-semer Process : 
Prof. W. N. Hartley, F.R.S. 

Royal Geookafhical Society, ai 8 30,— Exploiatiojr in Spiisbcrgen, 
1897 : Sir W. Martin Conway. 

Society op Chemical Industry, at 8.—Electrical Industries at the 
Foyers Waterfalls : R. W. Wallace. 

TUESDAY, March 15. 

Royal fMBTiTunoN, at 3.— The Simplest Living Things: Prof. E.;Ray 
Unkcater. F.R.S- ' 

Society op Arts (Foreign and Colonial Section), at 4 30.— The West 
Indies and Sugar Bounties ; Nevile Lubbock. 

Zoological Society, at 8.30.—On New or Imperfectly Known Species 
of Ostracoda, chie^ from New Zealand ; Dr. G. Stewardsou Brady, 

F. R.S.—On a New Flagellate Protoaoan of the Genus Lopkomanas', E. 

H. J. Schuatcr,—On the Karly Post-Larval Stages of the Cr.Tb {Canctr 

and on the Affinity of that Species with Uiecyt ha heierodon : 

J.T, Ciinningham. 

Institution op Civil Engineers, at 8,—Calcium Carbide and Acetylene; 
Henry Fowler. 

Royal Photographic Society, at 8.—Half-tone Negative-making: W. 

H. Lascelles. 

Royal Victoria Hall, at 8.30.—Wireless Telegraphy : A. W. Porter. 
Royal STATifiTiCAL Society, at 5. 

WBDNKSDAW March i6 

Society op Arts, at 8.—The Recent History of Paper-making : Clayton 
Beadle. 

Royal Geographical Society, at 4,30.—Sea Beaches and Sand Banks; 
Vaughan Cornish. 

Entomological Society, at B —Further Not^i on Dyscritina, Westw. : 

E. E. Green. 

Royal Mbteoroi-ogical Society, at 7.30.— Photographing Meteorological 
PIieiiODiena: Arthur W. Clayden, 

Royal Microscopical Society, at 8.— Eahihition of Mounted Rotifersl 

G. F. Rousselet. 

THURSDAY, March 17. 

Royal Society, at 4.30.—The Croomlan I-etture will he delivered by 
Prof. Wilhelin Pfeffer, For, Mem. R.S. On ihe Nature and Significance 
of Fonctiofial MetabolUm (BetriebB-stoffwccfasels) in the Plant 
Royal [h6t«tution, at 3-'-Magneiiam and Diamagnetism: PrOf. L A* 
Fleming, P.R.S. 

Ihnnban Society, at 8.— Natural Selection the ( auae of Mimetic Re- 
semblancp omd Common Warning Colours; Prof. b. B. PouUon, F R.S. 
^On the Brain of the Edenta|a,lncludtng Cblamydophorua : Dr. Elliott 
Smith, —On Limnocarpua, a Mew Genus of FonsU Plants from the Tertiary 
Oeposils of Hampshire : Clement Reid. 
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Chemical Society, at 6.—The Reduction of Bromic Acid and the Law 
of Mass Action: Winifred Judson and Dr. j. Wallace Walker.—The 
Action of Ferric Chloride on the Ethereal Salts of lOdlone Adds :—Dr. 
R. S. Morell and Dr. J. M. Crofts.—Note on the Volatility of Sulphur 
T. C. Porter,—Action of Ammonia and Substituted Ammonias on Acetyl- 
nrethane : Dr. George Young and ErncNl Clark,—Cannabinol: T. 
Wnotl, W. T, N. Spivey, and Dr T. H. Eosterflold.—Formation of 
Oxytriazoles from Semicarbuzides: Dr. G. Young, and B. M. Stockwoll, 
Institution OF Civil Engineers, at 8.—Sixth "Jamex Forrest" lec¬ 
ture, Geology in Relation to Engineering : Prof. W. Boyd Dawkins, 
F.k.S. 

Some Recent Animal Photographs : Gambler 


Camera Cluii, at B.15 
Bolton. 


FRIDAY, March 18. 


Royal Institution, at 9. —The Bringing of Water to Birmingham fro 
the W'eLh Mountains ; j. Maiisorgh, 


BOOKS, PAMPHLET, and SERIALS RECEIVED. 

IlooEs,.—Peregrinarioni Antropologiiche c Finiche, &c.: Dr. T. Vignoli 
and Prof. G. V^ Schiaparelli (Milano. Hoepli).—Travels in the Coastlniidr. 
of Britiji'h K.iV Afriew Ac.; W. W. A. Fitzgerald (Chapman).—L'Alg^rie ; 
J. A. Battandier and L. Trabut (Paris, BaiVliferc).—Epidemic Diphtheria ; 
Dr. A. Newshulme (Sonnenschein) —Magnetical and Meteorological Ob¬ 
servations made at ihe Govenunent Observatory, Bonibuy, 1 (Bombay). 
—Geological Literature added to the Geological Society 5 Library during 
the Year ended December 31, 1897 (Geological .Society).—Ro)'al Geo- 
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THE CHEMISTRY OF THE METALS. 

A Treatise on Chemistry. By H. E. Roscoe and C. 

"" Schorlemmer, Vol. ii. The Metals. New edition 
completely revised by Sir H. E. Roscoc, assisted by 
Drs. H. G. Colman and A. Harden. Pp. 1192. 
• ("London : Macmillan and Co., Ltd., 1897.) 

EARLY twenty years have elapsed since the 
appearance of this part of Roscoe and Schor- 
lemmer’s wcll’known treatise, and as in the interval 
much important work has been done in connection with 
the classification of the elements, with metallurgical 
processes, with chemical manufactures and new theories 
bearing upon our views of the constitution of salts, the 
condition of dissolved substances and other important 
questions have been proposed, it is obvious that the time 
has come when a new edition is urgently needed. It 
may at once be said that the revision has been accom¬ 
plished with great care, with full knowledge, and, speak¬ 
ing generally, with a great measure of success. 

The introductory chapters, which occupy 150 pages, 
naturally contain the most debateable matters, concern¬ 
ing which, probably, there will always be considerable 
differences of opinion, relating as they do to such sub* 
jects as the chat'actcristics of metals, to valency, to 
classification and other subjects which are less matters 
of fact--for there is usually not much dispute about the 
facts—than of inference, and must therefore assume 
different aspects according to the degree of importance 
with which they are invested in different minds. 

Take, for example, the consideration of those pro¬ 
perties of the metals which seem to some people to mark 
off these substances very clearly from the remaining 
elements, which arc commonly referred to as non-metals. 
Of course any attempt to arrange natural things into 
groups, the members of every one of which are dis¬ 
tinguishable sharply from the members of other groups, 
fails hopelessly when such attempt is carried too far; 
but this need not prevent such attempts from reaching 
that measure of partial success which is practically 
useful. It is, in fact, impossible to avoid classification, 
for no sooner does a series of facts or phenomena become 
known than the mind involuntarily proceeds to arrange 
them into groups, and the pretence on the part of a few 
modern chemists that no scientific distinction can be 
drawn between metals and noormetals is not likely to be 
permanently maintained. The want of definiteness on 
this point in the book before us is to be regretted. We 
are told (pp. 5, 6) that although the division into 
metals and non-metals is thus aetn to be one which does 
not admit of exaqt definition, it is none the less true that 
the metals as a class do possess certain generic propertied 
which the nonmetals either do not possess at all or 
exhibit only in a very slight degree,*' and it is a little 
surprising to find that atnong these properties that of 
metallk: lustre mey be specially mentioned.” What 
then .about iodtnei gr^hite and tellurium, which most 
ngree to place pfnong non-metals ? 
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Undoubtedly any attempt to provide a definition which 
shall be comprehensive enough to include not only 
the seven ancient metals, but such things as arsenic, 
antimony, titanium, as well as the true metals—sodium 
and the rest which have been made known in modern 
times—must fail ; but that is not a reason for refusing 
to recognise in the great majority of those elements 
which show a disposition to form oxides of more or less 
pronounced basic character, certain other characters, 
chemical and physical, which, taken together, afford a 
useful criterion of the true metal, while for those elements 
which only imitate the metals in one character or more 
and fail in the rest, the term “ metalloid,” so long mis¬ 
applied, might be appropriately retained. The true 
metal is malleable, with a good conducting power for 
heat and electricity, and forms no gaseous or vaporisable 
compound with hydrogen. The semi-metal or metalloid 
is brittle, a bad conductor, and in many cases produces 
a gaseous hydride. 

The general adoption of Mendel^cff’s scheme of 
classification of the elements has no doubt served to 
increase the difficulty felt as to the distinction of metal 
from non-metal; but even in the periodic table the non- 
metals are confined to the top right-hand corner, and 
display amid great physical diversity an assemblage of 
chemical characters which marks them off as a class. 

Naturally there are elements which recall in respect 
to one set of relations the features of a metal, and in 
respect to another those of a non-metal, and these of 
course stand between ; but to refuse to recognise these 
distinctions would be as inconvenient as a proposal to do 
without orders” in botany because all botanists are 
not agreed about the diagnostic characters of every 
order in the vegetable world. 

The authors have made a change of some importance 
in the sequence in which the metallic elements are taken 
for study in this volume. In the first edition they were 
grouped into families more or less entitled to be regarded 
as “natural”; but are now taken in the order of the 
periodic system. There is, however, a sort of acknowledg¬ 
ment of the inconvenience of this plan for the arrange¬ 
ment of matters for study, inasmuch as it is departed 
from at the very outset, sodium and not lithium being 
the metal first described. It must, however, be admitted 
that the authors have dealt with this difficult question in 
the liberal spirit proper to scientific men. They point 
out that while the arrangement of the elements in the 
order of their atomic weights has brought into view the 
remarkable relations among their properties which are 
formulated in the so-called “ periodic law,” and that this 
system stands upon a very firm basis of fact, 

“the system will doubtless undergo modification as 
our knowledge increases, for difficulties occur which 
cannot at present be explained. Thus elements some¬ 
times occur in the same group between which only a 
limited amount of analogy can be traced and, on the 
other han^ elements which have a good deal in common 
are sometimes separated widely.” 

TUk being admitted, it is a very doubtful advantage fo 
have adopted the system, interesting and suggestive 4s 
it iS| as the order for the conteitts of the book. This, 
however, is not of serious consequence inasmuch as the 
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volume is provided with a good index, and old-fashioned 
people who might be disposed to look for copper, silver 
and gold elsewhere will have no difficulty in finding a good 
and clear account of them, notwithstanding that they 
are sandwiched in between the metals of the al kalis and 
the metals of the alkaline earths. 

The volume concludes with the history of those two 
remarkable substances argon and helium, and winds up 
by pointing out that the existence of two substances 
having the properties of argon and helium is not in any 
way indicated in the periodic classification of the elements, 
and it is probable that their discovery will lead to modi* 
fications of that hypothesis,’* a statement with which 
even the most fanatical of periodic chemists will find it 
difficult to disagree. 

One is tempted to think that, if we were not so 
familiar with it, kydro^^en is the element upon which, 
in connection with any system of classification, wonder 
must be concentrated. Undoubtedly a positive element, 
similar in general chemical character to a metal, yet its 
volatility removes it far from any acknowledged metal, 
and its low atomic weight separates it in the periodic 
scheme from all the other gaseous elements. Its nearest 
allies are the metals of the alkalis, and towards them it 
stands, so far as physical character is concerned, much 
in the same relation as nitrogen to arsenic and antimony 
or oxygen to selenium and tellurium. And even as to 
chemical relations its position is analogous to that of 
nitrogen or of oxygen, notwithstanding that among the 
negative elements chemical activity generally diminishes 
as atomic weight increases ; while in the series Li, Na, 
K, Rb, Cs, chemical activity increases with atomic weight 

The question of the molecular weights of the metals 
is one of great interest. It has been known for a long 
lime, from the vapour densities of mercury, cadmium, 
and zinc, that the molecules of these metals arc mon¬ 
atomic, while the semi-metal arsenic forms in the state 
of vapour a molecule composed of four atoms. Potassium 
and sodium are unmanageable, and no other metal is 
volatile enough to afford by this process any trustworthy 
results. But attempts have been made to estimate the 
molecular weights of a great many metals by observ¬ 
ation of the depression of the freezing points of certain 
fusible metals—for example, of tin, lead, or bismuth 
(Heycock and Neville), or of the lowering of the vapour 
pressure of mercury (Ramsay) by solution in these fluids 
of determinate quantities of the metals under con¬ 
sideration. The general result of these experiments tends 
to the conclusion that in nearly all such cases the mole¬ 
cules arc composed of one atom only. There is evidently 
room for further experimental inquiry in this direction, 
for there seems at present to be some conflict of testi¬ 
mony. The molecule of arsenic in the vaporous state 
is undoubtedly As^, and its chief oxide is also admittedly 
AS4O0. In like manner the molecule of antimonious 
oxide is Sb^Oo, and by analogy one must conclude that 
the vapour of antimony, althou^ not actually observable, 
must be tetratomic or Sb4. When these vapours con¬ 
dense, either to the liquid or solid state, it would be 
contrary to all experience in other cases to suppose dial 
they dissociate, and that the four atoms part company 
from each other. Ytt this is what the results derived 
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from freezing point or vapour pressure experiments would 
lead to. There is also the curious fact that the thetoy of 
Dulong and Petit, which states that specific heat in the 
solid elements is inversely as the atomic weight, points to 
the atom, and not any congeries of atoms, as the physical 
unit in the solid. So that, for example, arsenic and 
cadmium, so diflerent as regards vapour density, agace 
in atomic heat; thus— 

Specific Heat. x Atomic Weight ^ Atomic Heat 

Arsenic *0814 (Kcgnault) 74*4 6 05 • 

Cadmium '054a (Kopp) Ui*3 = 603 

Probably in the solid the molecules settle down into 
some tactical relation to one another, in consequence of 
which the atoms of neighbouring molecules are brought 
as near together by cohesion as the atoms in any one 
molecule are by chemical attraction. 

Turning again to the volume before us, there is much 
that must be interesting to readers of all classes, and 
especially in connection with the metallurgy of such 
metals a$ sodium and aluminium, concerning which .Sir 
Henry Roscoe is in a position to give trustworthy in¬ 
formation. As is well known, sodium was first obtained 
in 1807 by Sir Humphry Davy, who got it by the electro¬ 
lysis of caustic soda. .Subsequently Gay-Lussac atid 
Thdnard succeeded in decomposing that compound by 
means of metallic iron at a high temperature, but up to 
quite recent times it has been usual to manufacture it by 
distilling a mixture of dry sodium carbonate and charcoal, 
the metal , passing over accompanied by the escaping 
carbonic oxide. But even in well-conducted operations 
the yield of metal corresponded to not more than about 
one-third of the theoretical amount. 

A great improvement was introduced by Mr. Castner 
some fifteen years ago when he replaced sodium car¬ 
bonate by caustic soda, and employed an intimate mixture 
of iron and carbon as the reducing agent, h is now 
interesting to learn that he has accomplished another 
great advance which consists in adapting the original 
method to manufacturing purposes, and we are told that 
whereas— 

*‘in the year 1807 Davy, with his battery of 100 cells, 
found it impossible t6 produce the eflects of doCompositibn 
on pieces of soda of more than fifteen cm* twenty grains 
in weight, the process has now been so amended that the 
plant at the works of the Aluminium Company, Limited, 
at Oldbury, manufactures about five tons of ^iutn per 
week.*’ 

What becomes of so large a quantity of this strange 
metal, considering that the Aluminium Company no 
longer makes aluminium, and sodium is no longer used 
for this purpose anywhere, is a question which naturally 
arises. And the answer is supplied pretty well by the 
book. Sodium is used for the manufacture of cyanides, 
the consumption of which in the process of extracting 
gold from poor ores and tailings must be now enormous. 
It is also used for the manufacture of sodium peroxide, 
for the production of metallic magnesium, and ih the 
preparation of certain complex carbon compounds, of 
which the most important commercially is aOttpyrine. 

The history of the meul aluminium has also many 
points of interest The discovery of tha mbtals Boditim 
and potassium by Davy placed in the hands of demists 
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T^tw and ve;ry powerful af^ents, by which it became 
powible to isolate from their compounds several elements 
the existence of which was we|l recojfnised, but which 
had previously resisted alt attempts to obtain them in a 
separate state. Among these was aluminium, which was 
seen for the first time in 1828 by Wohler, who succeeded 
in decomposing the chloride by potassium. With the 
substitution of the cheaper sodium for potassium, and 
the occasional replacement of the chloride by the fluoride 
of aluminium, this was practically the method adopted 
by the experimentalist and manufacturer alike down to 
quite recent years. The Aluminium Company, already 
referred to, was formed for the purpose of working such a 
process with the use of sodium obtained more abundantly 
and cheaply than before by Castner's process. All this 
is now changed. So long ago as 1854 aluminium was 
deposited in the metallic state by the electrolysis of the 
fused chloride of aluminium and sodium according to 
the method introduced by Bunsen. It was also stated 
to have been obtained by the electrolysis of aqueous 
solutions of certain aluminium compounds, but this 
appears to have been a mistake. The method now 
adopted consists in subjecting to the electric current 
pure alumina in a fluid state, that is fused alone or 
dissolved in melted cryolite. 

Now that the energy of falling water is being turned 
to account on a large scale, works have been established 
at Neuhausen near the falls of the Rhine, at Niagara, 
and at Foyers in Scotland, for the production of the 
current by means of vast dynamo machines, and its 
application, among other chemical manufactures, to the 
reduction of aluminium. 

Little else remains to be said of the book except by 
way of commendation. A few minor matters have been 
passed o\ er rather slightly. Thus the solubility of cal¬ 
cium sulphate in water containing chlorides is a matter 
of some importance from a technical point of view ; and 
the simple statement of the text ( p. 437), that “ according 
to Anton i part of gypsum dissolves in 122 fw\rts of a 
saturated solution of sodium chloride,” is neither very 
precise, nor is it of much practical use. A long series 
ol determinations of the solubility of calcium sulphate 
in chlorides is provided by the work of Lunge (/. Soc, 
Chem. Ind., 4, 30 ? by that of Tilden and Shenstone 
{Froc. R, S.y 38, 331)- As regards the temperatures 
supposed to be indicated by the colours developed upon 
the surface of steel in the process of tempering, it has 
, lieen shown, more especially by Turner, that these colours 
can be successively developed by protracted heating to 
the same temperature, under any circumstances are 
not to be interpreted to within a considerable range of 
degrees. As the interesting lead tetrachloride has been 
properly mentioned^ the more stable tetracetate (Hutc)>in- 
son and Pollard) should have been noticed at the same 
place. 

The whole of such a volume as this should be read 
attentively by every serious student of chemistry ; and if 
this treatise does not displace all other English text- 
books devot©4 to mere description, it will be solely on 
account of the unfortunate but unavoidable high price, 
a consideratjion Which necessarily influences so many 
aludents in th^n choice. . W. A. T. 
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SUBMARINE CABLE TESTING. 

Students Guide to Submurbte Cable-Testing. By 
H. K. C. Fisher and J. C. H. Darby. Pp., 165. 
(London: The Electrician Printing and Publishing 
Co., 1897.) 

T his practical and useful little book is designed as 
its title indicates, and, as its authors state in their 
preface, to meet the requirements of young ^students in 
this particular branch of submarine cable engineering, 
and to endeavour to place before them in as concise 
and lucid a manner as possible, not only the practical 
problems involved in the study of cable-testing, but also 
the simple algebraical formula? necessary for their 
solution. 

Many of the large submarine cable companies now 
demand that their employes shall qualify themselves in 
electrical subjects, and shall pass certain examinations 
before being considered eligible for promotion from the 
lower to the higher grades of the service. 

This very proper requirement on the part of the com¬ 
panies has resulted in stimulating their staffs to greater 
exertions ; but it has been found that the ordinary text¬ 
books in circulation are either too theoretical -and ad¬ 
vanced for beginners, or fail to deal with and thoroughly 
e.xplain just those particular points upon which they seek 
instruction. 

The authors of the little work under review—practical 
electricians and cable engineers themselves—were con¬ 
stantly being asked for information upon these points, 
and their first effort to meet this demand upon their 
time and patience took the form of a small pamphlet 
entitled “Notes on Practical Cable-Testing,” of which a 
small number was printed and issued privately. 

This first effort w^as so far appreciated, as to encourage 
them to hope that a more ambitious work, carried out 
on the same lines, might be found still more useful ; 
and although, as the authors modestly remark in their 
preface, “the scope of the present work is bounded by 
the requirements of the electrical examinations for super¬ 
visors, and the ordinary electrical outfit of all the com¬ 
pany’s stations,” we venture to think they have so far 
succeeded in their purpose, that this book will be found 
of practical Value, not only to those for w'hom it was 
originally written, but to all desirous of studying and 
understanding this most interesting subject. 

As we have already observed, loo many of the existing 
text-books are the works of theorists who do not concern 
themselves with the practical features of the matters 
upon which they write ; in fact, who do not possess the 
necessary practical experience themselves, which would 
enable them to do so satisfactorily ; and we think, 
therefore, that this little book will be accepted, and 
rightly so, as a useful contribution not only to our 
knowledge, but also to submarine cable bibliography. 

'the work is divided into two parts ; the first dealing 
with simple testing, such as the measurements of re¬ 
sistances and of electrostatic capacity, together with the 
testing of batteries for electromotive force and interna 
resistance; and the second, with the various known 
methods which are adopted for the localisation of faults 
in submarine cables. 



NATURE 


[March 17, 1898, 


460 


In a book of this description it would be invidious 
to criticise too closely, or we might be tempted to ques¬ 
tion some of the deimitions of terms in the opening 
chapter, such as Farad—the practical unit of capacity'’ 
and ** Shunt—a conductor, usually a resistance box, for 
leading into another channel part of a current that is 
too powerful for the immediate purpose." 

The idea, however, seems to have been to convey to 
the reader the practical sense of things, and not to split 
hairs as to choice of terms. The chapter on that elec¬ 
trical pons asinorum^ the theory of the Wheatstone 
Bridge, is especially clear and well put, and the student 
who reads and digests it thoroughly may cease to frown 
at the name of Kirchhoff, the sum of whose quantities 
has frequently an aggravating habit to the student 
mind, of equalling nothing. 

Paragraphs 54-55, pp. 55-59i explaining the necessity 
for ascertaining the proper time constants to be allowed 
in charging long cables, whose resistances it is required 
to measure, are very important to learners, and should 
be carefully studied. Three simple rules are given for 
determining these constants in the cases of (1) a perfect 
cable, (2) a broken cable, and (3) a faulty cable, and it is 
suggested that an ordinary metronome, such as is used 
in beating time for music, will be found of great assist¬ 
ance in measuring the time for charging and discharging. 

Articles have recently appeared in the technical 
journals, and some discussion has followed, upon the 
relative merits of the **scale zero” as opposed to the 
false sero” method, for fault localisation especially. 
Upon this head the authors remark : ** We will now 
describe the ‘false zero' method. We consider this 
method by far the best and most accurate . . . esp>ecially 
with a faulty cable ” ; and again at p. 54, with special 
reference to Mance's method for eliminating the resist¬ 
ance effect of an earth current, they observe : “ It may 
be pointed out here that the statement that R, the re¬ 
sistance equivalent to the £.C. varies inversely as the 
current to line, is not quite correct in the case of faulty 
cables. If the testing current be reduced or increased, it 
slightly recces or increases the E.M.F. due to polarisa^ 
Hon of tke faulty and therefore the current set up 
thereby, but we have not found this errof to be as a 
rule appreciable.” 

The tests for the measurement of capacity arc clearly 
explained as far as they go, and numerous references are 
given to various text-books and other publications, to 
enable the student to follow out for himself the study of 
the effect of the phenomenon of absorption upon different 
dielectrics. 

In the second part of the book, a description of the 
various tests employed for localising partial faults, and 
total breaks in submarine cables, is prefaced by a few 
interesting preliminary remarks upon the nature of these 
faults, and their behaviour under the influence of the 
testing current. 

It is interesting also, and instructive, to note the 
headings under which they are grouped, such as those 
due to submarine borers, to chemied action, 
punctures, &c. 

We must, however, take exception to the expression 
“Kennelly's law” in the description of his tests for 
total breaks. A ‘‘ law ” in this sense must be absolute 
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and unchangeable, whereas Kennelly’s that, 

“when the exposed area of a break s constant, its 
sistance varies inversely as the square root of the current 
strengths passing through it ” is only true between certain 
limits of current. Kennelly pointed this out himself, and 
Schaefer has since demonstrated that beyond 25, and up 
to 50 milli-ampercs, the resistance varies inversely as the 
I •3th root of the current strengths. 

The authors have endeavoured to make the various 
sections of their book complete in themselves, and have 
added a number of diagrams of connections for signalling 
on cables, which form a new feature in works of this 
description, and which, with the various tables of 
temperature coefficients, will no doubt be found useful. 

We may add that nearly all the examples are actual 
tests of cables, and are given very fully in the hope that 
they may tend to throw a practical light upon the ex¬ 
planations of the various tests. 

In conclusion, we feel it incumbent upon Us to re¬ 
commend every student of submarine cable engineering 
to add this little volume to his library. 


BRITISH MOTHS, AND THE GENUS 
DIANTHCECIA, 

Tke Lepidoptera of the British Islands. A Descriptive 
Account of the Families, Genera and Sfecics indigenous 
to Great Britain and Ireland, their Preparatory States, 
Hadits and Localities. By Charles G. Barrett, F.E.S. 
Vol. iv. Heterocera. Noctu®. 8vo, pp. 402. (London : 
Reeve, 1897.) 

HE fourth volume of Mr. Barrett's elaborate work 
includes ninety-eight species (three of which, how¬ 
ever, are regarded by the author as doubtfully British) 
distributed among thirty genera of the Noctua Trifidce, to 
which group belong by far the larger part of the European 
stout-bodied, night-flying moths. This gives us an average 
of something like four pages to each species, though 
many of the notices run to six or seven pages ; and on 
such a scale it will require twenty volumes to complete 
the life-histories of our British Lepidoptera. 

Mr. Barrett is well known as one of the best of our 
practical entomologists, and the history of every species 
is worked out with extreme care, the observations of 
numerous lepidopterists throughout the British Isles 
being freely utilised, in addition to those of the author 
himself. Ilie foreign range of each species is also briefly 
indicated, though the character and extent of the book 
prevents almost any allusion to allied species not occurring 
in Britain, except so far as such notices are absolutely 
necessary to elucidate British species. 

Considerable space is devoted to the genus Dianihmcia, 
which includes eight or nine British species, most of which 
are coast-frequenting insects with us, the moths being 
found flying over SihHe in the evening, often on precipitous 
sea-cliffs, where it is not unfrequendy a task of some 
difficulty and danger to capture them. The larvce are 
described by Mr. Barrett as ** smooth, plump, Urith the 
head small, usually feeding on or in the Mossoms or 
seed-vessels of plants belonging to 

Britain is called by the French entomoto^sis, // pays 
de varikUs; and the British species of DUiHth^a are 
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extremely variable with us, especially in outlying parts 
of our isiahdfi, where isolation tends to encourage vari¬ 
ation. Mr. Barrett’s account of the variation of Z?. con- 
tpersa^ Espetf an unusually widely-distributed species 
with us, is well worthy of the attention of scientihc 
naturalists, and alone furnishes a sufficient reply to any 
persons who may imagine that our British Lepidoptera 
may be regarded as worked out. These notes are too 
lonfi' to reproduce in their entirety, as they extend to 
nearly two pages ; but we may perhaps be allowed to 
quote a few sentences relative to the variations exhibited 
by D. conspersa in the Scottish islands, the entomology 
of which has only been systematically investigated within 
the last twenty years or so. 

“ ft is in the Shetland Isles that the most extraordinarv 
forms are found—the white markings utterly suppressed, 
or the stigmata alone white, or yellow, or p^le ochreous, 
or black-brown and only indicated by blacker margins ; 
the subterminal line only indicated by its attendant 
black clouds, and sometimes the whole surface of the 
fore-wings smoky-black or olive-black, with but a faint 
dappling of blacker lines and crescents ; on the other 
hand, some specimens in these islands are of the form 
in which the ground colour is intensified, but the mark¬ 
ings, though curtailed, sharply white. This last form 
is also found in the West of Ireland, and a specimen now 
before me from Sligo is singularly rich in its deep dark 
colour and snowy blotches. Specimens from the 
Hebrides are extremely beautiful, the white markings 
v'ariegated with yellow and greenish-yellow, or even 
orange-yellow. Those from Orkney are somewhat 
similar, or with the white markings small but clear. 
Although there are so many apparently local strains of 
variation, all are intimately connected by intermediates, 
so that, except in some degree in Shetland, it is im¬ 
possible definitely to separate the species into varieties. 

. , . Mr. McArthur, who has collected very extensively 
in [the Shetland] Islands, assures me that the darkest 
suffused and nearly unicolorous forms are found mainly 
on the East coasts, more particularly of the island of 
Unst, where the rocks among which the food-plant 
grows are of a very dark colour; while on the West 
coast, where the rocks are of a paler colour, the forms 
found are more nearly normal, with intermediate varieties. 
Also that in the Hebrides, along with rocks ornamented 
with yellow lichens, he has found those varieties of the 
moth having an orahge^ or olive-yellow tinge. This is 
the more remarkable in that the moth does not appear 
there to sit upon the rocks, or to give up Us usual habit 
of hiding in the daytime among hetlwige.’’ 

Another very interesting species the same genus is 
Dianthcecia BarretHiy Doubleday, which was originally 
captured by Mr. Barrett at the Bailey Lighthouse at the 
Hill of Howth, near Dublin. It has scared/ been taken 
anywhere but on this hiU, except singly at the Land’s 
End, Ilfracombe, Tenby, Carnarvonshire, and perhaps 
in the south of Ireland. Mr. Barrett, in common with 
several other lepidopterists, now regards it as a variety 
of the continental l^anthmci^ Hiibner, remark¬ 

ing : ^‘Tiiere is at first sight no resemblance between 
thenif yet| with the exception of the colour* no distinction 
of any importance can be found.” In the larva the 
spiracles are said to black in D. BamtHi^ and ffesh- 
coloured, endtt^i with blactt in D. luinigo^ 

But before the of the two forms can be taken 

as bebo^a of eadt should be reared in 

dig^rmti larvaM:ages by the same observer, and the | 
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differences between them carefully noted at each stage. 

I It may be that D, Barreitii is only an incipient species 
j at present; but it is equally probable that further observ- 
j ation may show that it is abundantly distinct from 
I i>. iuUago, We incline to think that it is a little pre- 
I mature to class the two forms together, even tentatively, 
i without better evidence. 

We hope that Mr. Barrett will succeed in completing 
' the great work on which he has now made such good 
I progress, and which is likely to remain a most valuable 
I record for all time of the state of our knowledge of the 
\ British Lepidoptera at the end of the present century. 

I We cannot speak of the plates, as we have only the 
smaller edition, without illustrations, before us while 
writing. W. F. Kirby. 

OUB BOOK SHELF. 

A Suggested Improvement of the Current Theories of 

the Tides. By J. H. S. Moxly. l*p. 43. (London ; 

Riving tons, 1S98.) 

In this brochure, Mr. Moxly expresses his dissatis¬ 
faction with the theory of the tides, as ordinarily 
accepted, and submits an alternative explanation. 
Although he opposes the views generally held, he does 
not exhibit that spirit of antagonism and adopt the 
language of abuse that too frequently disfigures the 
writings of those who dissent from authoritative teaching. 
Where it has been necessary to refer to the papers of 
Airy or of Darwin, these names are generally mentioned 
with the respect due to their great reputation, and 
therefore, though we are as thoroughly opposed to Mr. 
Moxly as he is to the mathematicians just mentioned, 
we shall endeavour to adopt the same courtesy towards 
him that he has shown towards others. 

The author considers that the tides are heaved up by 
the earth’s gravity. The differential attraction 01 the 
sun and moon simply gives an opportunity for the 
earth’s gravity to display itself in this manner. This 
action is illustrated by reference to a football. When 
the leathern covering is injured, or a seam gives way, the 
inner india-rubber case bulges out through the opening 
in the outer cover. “ The pressure of the outer case 
had been removed from one r^ion of the ball, and the 
ressure of the part which remained did the rest. This, 

take it, is exactly how the pressure of the earth’s 
gravity produces the tide.” We arc all prepared to 
admit with the author, that the tide-raising force is 
directly opposed to the action of the earth’s gravity, 
though we might not adopt his phraseology. But 
another elementary proposition shows that the tide- 
raising force varies inversely as the cube of the distance 
of the disturbing body, and we fail to derive this 
from the football illustration, or from anything directly 
asserted in the pamphlet, though we notice that some 
mathematical formut;e are quoted in which the third 
power of the disturbing force is given. Moreover, by 
another illustration drawn from the observation of 
pressure applied to a water-bed, the author concludes 
that the crest of the tidal wave will always be directly 
under the moon. We understand this to apply to a 
uniformly ocean-covered earth. From this it is to be 
gafoered that Mr. Moxly does not consider that the 
angular distance between the tidal crest and the moon 
is a .fotiction of the depth of the ocean, which in the 
wave ^h^ry of the tides it clearly should be. 

But ttie teat of the accuracy of a theory must at last 
rest in the comparison of its results with those of 
observation. Mr. Moxly admits this, and therefore a 
considerable pkrt of the pamphlet is devoted to showing 
that his theory explains observed facts. Unfortunately, 
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we are not able to follow the author very clearly in this 
part of his treatise ; but so far as can be seen, the 
conclusions are inadequate. For instance, the tide at 
Kerguelen is triumphantly pointed to as proving the 
coincidence of the tidal crest with the moon^s passage 
over the pieridian ; but there is no reference to Fiji, where 
the tide lags sbme six hours, and the conditions for 
observation appear equally favourable. We do not 
propose to foUow tfie author in his discussion of such 
nkeiies as the diurnal tide, and prediction for a par¬ 
ticular port. If any other remark be needed to indicate 
the character of the work, it will be found on p. 40: ** the 
swaying of the axis of the tidal spheroid about the axis 
of the earth’s rotation gives us a clear explanation of the 
production of the phenomenon of nutation.’’ 

A Practical Physiology: a Text-Bookfor Higher Schools. 

By Albert F. Blai^ell, M.D. Pp. vi -H 448. (Boston, 

U.S.A., and London : Ginn and Co., 1897.) 

This is not a handbook for the physiological laboratory, 
but a school lesson-book on elementary anatomy, physi¬ 
ology, hygiene, nursing, and ambulance work. A manual 
of this kind can hardly be otherwise than superficial, 
but the information it contains ought to be accurate as 
far as it goes. In the present case, however, signs of 
carelessness abound throughout; and the teaching, when 
not absolutely erroneous, is often misleading. A few 
instances will suffice to give an idea of the traps which 
await the unwary student of these pages. Peyer's patches 
are stated by implication to consist of glands which 
secrete intestinal fluids. In a figure representing the 
heart and great vessels, the innominate artery is called 
the ** right subclavian,” the left common carotid appe^ 
as the “ right common carotid,” and the left subclavian 
is labelled the “left common carotid.” In a diagram 
intended to illustrate intestinal absorption, the veins of 
the mesent^ are represented as inosculating with the 
lacteals. “The power which the pancreatic juice pos¬ 
sesses of acting on all the food-stuffs appears,” it is 
asserted, “ to be due mainly to the presence of a specific 
element or ferment known as irypsin^^ It is impressed 
on the student that he should learn how to tie a “reef” 
knot. But in the figure given to illustrate the directions 
of the text (which are correct), the author has delineated 
an unmistakable “granny.” After these specimens of 
erroneous and careless treatment of the subject, it is of 
minor importance to note that in the repeated denunci¬ 
ations bf the use of alcohol and tobacco, inserted, as the 
preface informs us, in compliance with the laws of most 
of the States, little or no attempt is made to distinguish 
between the effects of ordinary and toxic doses of these 
substances. A book like the present is far more likely 
to retard than to advance the cause of elementary 
physiological teaching in schools. F. A. D. 

Die Photographiseke Praxis. Part i. By Prof, H. W. 

Vogel. (Berlin; Gustav Schmidt, 1897.) 

Our first words must be to congratulate Prof. Vogel 
that he has recovered from the illness that has delayed 
for three years the completion of this section of the new 
edition of his “ Handbuch dcr Photographic.” The part 
now issued is the first part of the third volume, and deals 
with photographic studios and apparatus (excluding 
lense^i which are treated of in a previous volume) and 
the negativejprocesses with collodion and with gelatine 
emulsions. Tnc chief diffS?rences between this and the 
previews edition are that the practice of photography is 
now regarded from a general rather than from a merely 
“professional” point of view, portable apparatus and 
shutters being considered, and that chapters are given on 
the use of colour sensitised plates and film photography* 
Collodion, on account of its continued application in toe 
reproduction processes, retains the premier position; 
gdatine following with about the same number of pages 
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devoted to it. Considering the space given to the various 
branches of the subject, it is surprising that some of the 
most important advances made during the last ten years 
or so are not represented. We refer to advances of 
immediate practical importance, such as the methods of 
determining the exposure required, recent methods of 
determining the sensitiveness of plates, and the efficiency 
of shutters. Intensification also is dealt with in a very 
inadequate manner. But looking at the volume as a 
whole, it is a valuable addition to photographic literature, 
and the opinions and preferences of its distinguished 
author must always be of interest to English students. 

The Miner's Arithmetic and Mensuration. By Henry 
Davies. Pp. x + 316. (London : Chapman and Hall, 
Ltd., 1898.) 

This little volume comprises a collection of questions in 
arithmetic^ the larger number of which are purely and 
simply arithmetical, ranging from compound addition to 
cube roots, whilst a smaller number illustrate the mode 
of solving some of the simpler numerical problems with 
which the miner has to deal. The work is naturally 
more or less elementary, and the formula; given appear 
to be in most cases fairly correct; in some instances, 
however, as in the formula; given under the head of 
“ the barometer,” simplicity has been gained only at the 
expense of accuracy. 

The book seems well calculated to serve its purpose, 
that of enabling the miner to learn how to answer some 
of the easier numerical questions usually set in the mine 
manager’s examination, without requiring from him any 
particular mental effort. Whether it is, however, upon 
the whole a gcxid thing that the pupil, as well as his 
teacher, should have a collection of rule of thumb 
methods, that tax merely their memories, without 
appealing at all to their intelligence, is quite another 
matter. 

Inspector-General Sir James Ranald Martin,^ C.B.^ 
F.R.S. By Surgeon-General Sir Joseph Fayrer, Bart., 
K.C.S.I., LL.D,, &c. Pp. xvi + 203 ; plate i. (London : 
Innes and Co., 1897.) 

The name of Sir James Ranald Martin is known to few, 
and the details of his career to still fewer. It is for 
this reason that the volume before us will be welcomed 
by all interested in the birth and development of the 
medical profession, and sanitary science in India. Sir 
Ranald Martin left sanitary science, in the broadest 
sense of the term, and the position of the medical 
officer in India, in positions very different to those in 
which he found them. It would have been difficult— 
indeed, impossible—-to have found a better biographer 
than Sir Joseph Fayrer, whose intimate knowledge of 
all that concerns medicine in India is absolutely un¬ 
rivalled. So far as we are aware, the rSle of biographer 
is new to Sir Joseph ; we can only say that from ap¬ 
parently scanty material he has constructed a biography 
accurate, interesting and instructive, 

The biographer, put shortly, describes Sir Ranald’s 
early life and early work in India, following him through 
the disastrous Burmah campaign 1824-726. Then follows 
a record of his public services m India. Amongst these, 
perhaps, the most striking are the inauguration of a 
system of medical statistics and the sanitary improve¬ 
ment of Calcutta. In 1B40, at the age of forty^fbur, Sir 
James Ranald Martin returned to London, and took up his 
residence in Grosvenor Street* From this onwards, with 
the exception of some time devoted to literary work, 
which b^e &uU in the ehape of treatise.*’On iib» 
influence of tropical climates on EucopiiMm tionsdtutions,” 
he devoted himself entirely to 'a^mistrattVe work in 
connection with medicine arid sanity in India* 
His services in this direction met with mit tardy 
recognition, for it was not until si^^een ydars 
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before hts death, that he obtained his C.B. and knight¬ 
hood. His memory has been perpetuated in that branch 
of the profession \vhich he so adorned by the establish' 
ment, at Netley, of the Martin Memorial Gold Medal, 
which is presented to the surgeon on probation who 
takes the highest place in military medicine at the final 
competition. The biography iS exceedingly pleasant 
reading, and the author has done well to inco^rate in 
it letters from many interesting^rsons to Sir Ranald, 
and also some extracts from omcial documents, in the 
compilation of which he was concerned. F. W. T. 

The Chemistry of the Garden : a Primer for Amateurs 
and Young Gardeners, By Herbert H. Cousins, M.A. 
F^p. XV + 141. (London: Macmillan and Co., Ltd., 
1898.) 

This little book is very clearly and pleasantly written. 
U contains much valuable practical information respect¬ 
ing garden soils the use of artificial manures in horticul¬ 
ture, the preparation and application of effective fungi¬ 
cides and insecticides, and various other matters. The 
book is designed for the use of persons who have not 
received a scientific education, and we should think it 
will exactly meet their wants ; there is, however, much 
in it that will well repay the perusal of a higher class of 
readers. There are a few minor points which seem open 
to criticism. “ F^od-plants ” is not a good distinctive 
name for the papilionacea^ as the crucifera are also 
podded. The popular use of the word germ,” as de¬ 
scriptive of certain races of living beings, should surely 
be discouraged as fundamentally incorrect. Nor is there 
any advantage gained by speaking of “ muriate of potash,’* 
though the term stilt lingers in commerce. If a person 
who knows nothing is to be taught, it is surely needless 
to burden him with archaisms which he must unlearn 
if his education proceeds any further. Agricultural 
chemists will, we think, demur to the same valuation 
being applied to the nitrogen of ammonia and to the 
nitrogen of insoluble organic manures. R. W. 

The Naturalist's Directoryy 1898. Pp. 125. (London ; 
Upcott Gill, 1898.) 

The sub-title explains that this book is “ for the use of 
students of natural history, and collectors of zoological, 
botanical, or geological specimens, giving the names and 
addresses of British and foreign naturalists, natural 
history agents, societies and field clubs, museums, 
magazines, &c,” The volume is more remarkable for 
what It omits than for what it includes, and disappoint¬ 
ment will be saved by not referring to it for the addresses 
of well-known naturalists. 

The TeachePs Manual ^ Object-Lessons in Domestic 
Economy. By Vincent T. Murch^. Vol. i. (Standards 
I. and ll.) Pp. 250. (London : Macmillan and Co., 
1898.) 

This manual ia, the preface informs us, designed 
primarily to meet the requirements of the Education 
Department in the Class Subject of Domestic Economy, 
as laid down in the Code for 1897.” It will be service¬ 
able to the teacher in indicating what to show, do, and 
describe during object-lessons oh materials used for 
food; and it contains a large amount <»f clearly explained 
and wellrarranged facts about common things. 

Storm ond Sunshine in the Dates, By P. H. Lockwood ; 
with a prefoce by H. G. Hart. Pp. 94. (London; 
EHiiri Stock, 18^.) 

K BOOK many peraondl observations on out- 

dbor nami^ eaiffefimd and sympatheticaHy. The 
ahUior IS a Im d nt lafalhfor of the natural beauties of 
Ybvkffhire dales, may lead otibers to 

ahahe his enthueiaam^ foct that the 

acesms he depicts ate of the obvious.** 
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LETTERS TO THE EDITOR 

\The Editor does not hold Himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to ret nifty or to correspond with the writers of rejecteit 
manuscripts intended for this or any other part of KaturK. 
No notice is taken of anonymous commumcations,\ 

A Dust Shower. 

Paragraphs have recently appeared in several of the daily 
papers to the effect that a dust storm had been encountered off 
the west coast of Africa by the mail steamer Roslyn Castley and 
that the dust had fallen on the deck for 900 miles. I was 
fortunate enough to secure a sample of this dust, which actually 
fell on the deck, with the following note affixed :— 

** Ship covered with fine red dust off west coast of Africa. 
Lat. 2a'5 N. Long. 17*25 W, February 15, 1898.” 

** Dust fog encountered with for 900 miles. February 18, 
1898.’* 

This dust is extremely fine, and consists chiefly of minute 
grains of quartz and flakes of brown mica, some of the former 
being well rounded. 

I cannot find any trace of glass or other thing to suggest a 
volcanic origin to the dust ; but it is undoubtedly a very fine 
sand, in all probability derived from the Sahara, although no 
mention is made of the direction of the wind when the dust fell. 

Although cases of volcanic dust being transported for long 
distances are fairly frequent, those of sand appear to be less so. 

Sir A. Geikie (“Text-Book of (ieology,” p. 337) mentions 
two cases of the transportation of sand from the Sahara; in 
the first instance it fell in t^c Canaries, in the second it was 
traced as far as Boulognfe-sur-Mer. In the present case the 
distance of transi.»ort is prolmbly greater than the one, and less 
than the other. C. St. A. Coles. 


The Solution of Quadratic Equations. 

In your issue of Kebruar)’ 24 a review appears of “ Chambers’s 
Algebra for Schools.” Your reviewer concludes with a lament of 
the probable uselessness of protesting against the method of 
solving quadratics by “completing the square.” 

Your reviewer might do something towards removing this 
“national fetish” if he would explain what method is taught 
elsewhere, to replace this out-of-date procedure. Before this 
vigorous onslaught, I feel ashamed to confess that I can recall no 
general elementary method, that does not depend on the com¬ 
pletion of the square. 

In my desire to free myself from a possibly antiquated “ cull,” 
I am, however, willing to undergo this humUiation, in the hopes 
that I and others may be brought more on a level with the 
times. E. CtrrHBERT Atkinson. 

Rugby, March 6. 


In answer to Mr. Atkinson’s letter, 1 will explain, as briefly as 
I can, what appears to me to be the proper way of discussing 
quadratic equations. 

As soon as the pupil can easily factorise such an expression as 
-X* - 5.^ + 6 into the product {x - 2) (.v - 3), it is not verj' 
difficult to make him see that 2 and 3 are the only values of x 
which make jt* - 5jr + 6 equal to zero; or, in other words, 
that the equation jr* - 5^: + 6 = o can be solved when the 
expresrion on the left hand has been factorised. 

It is exceedingly important that the factorising of polyiiomiaU 
and the solution of equations should be trenteo as cdgnate, or 
rather equivalent problems. A quadratic equation should always 
be reduce to the form ax^ + bx + c ^ ot then the expression 
on the leA'^hand may be factorised by inspection, or else multiplied 
by sUch a quantity that the result can be conveniently expressed 
os the difference of two squares ; 4a (that is, four times the co¬ 
efficient of jr^) will always do, sometimes a smaller number. 
This should be illustrated by numerical examples ; for instance, 
if the equation is ajc* -l- 3^ - 7 = o, multiply by 8 : then 
idr* + i^x - 56 s= o, that is (4^ 3)* - 65 = o, and 

^ “ 3 ± When a boy is able to appreciate general 

formuke, he may be led to see that 

4 a {asp bx + c) ^ {2ax -f b)* - - 4ae) = __ 

{2ax + bf ~ (s/b^ - 4acf 

and hence to use the “solution by formula” when he cannot 
find the roots by inspection. 
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Mr. Atkinson may perhap say that this method ** depends upon 
completing the square ” ; tnisis true in a sense, of course ; but the 
point of view is realty different from the “ method of completing 
the square usually found in text-books. Practically, the usual 
method is clumsy, and inferior to the solution by formula ; and 
from the theoretical point of view it is objectionable, because it 
obscures the real nature of the problem. And I feel sure that 
many teachers and examiners will agree with me in saying that 
the educational value of the process is practically ntl: bright 
boys go on to the gcweral formula, dull ones follow the rule 
mechanically, and might just as well be drilled in the use of the 
general formula itself. G. B. Mathews. 


WEST INDIAN RESOURCES} 

A S expert adviser in botanical and agricultural 
questions to the recent West India Commission, 
Dr. Morris undertook the preparation of a lengthy report 
dealing with the economic resources of those Colonies, 
the causes of whose distress were the subject of investi¬ 
gation. This paper formed Appendix A of the Report of 
the Commissioners which was issued last autumn, and 
the praise bestowed on it as an interesting and valuable 
survey by one who was specially qualiffed both by general 
and local knowledge to undertake the task, induced the 
Secretary of State for the Colonics to rescue it from the 
oblivion which is the fate of many important papers 
appearing iii Blue Books. Mr. Chamberlain’s desire to 
have it published in a form more accessible and con¬ 
venient for the public here and in the Colonies, has 
resulted in its l^ing converted into an independent 
volume, and now appears as the ffrst number of an 
Additional Series of the Kno Bulletin. For this purpose 
the work has been revised and enfarged, a full account of 
the botanical organisation of each Colony, and lists of 
books and papers containing further informatipn, being 
siddeid. 

After all that has been dinned into our ears for a long 
time past about the absolute necessity for the Mother 
Country to assist the sugar-planters by bounties or 
countervailing duties, it is refreshing to ffnd a book, 
every page of which contains an unbiased statement of 
the natural resources of these unfortunate Colonies. As 
Mr. Thisclton-Dycr states in a prefatory note: “ Dr. 
Morris’s residence in the West Indies, his repeated visits 
to them, and his intimate knowledge of their conditions, 
have enabled him to produce an account as accurate as it 
is impartial of their natural and economic resources, 
which it certainly more complete than anything hitherto 
available. Why the West Indian Colonies have failed to 
reach success, and in what direction the path to it lies in 
the future, can be readily understood by any one who 
will take the trouble to read these pages.” 

The Colonies dealt with have an area about equal 
that of Great Britain and Ireland, with the population of 
Wales. Out of the entire area little more than 2 per 
cent, is now under cultivation, and only 7 per cent, of the 
estimated cultivable area. In fact, while about a 
million and a half acres are being cultivated, over twenty 
million acres more are suitable for bearing crops. Guiana 
has an extent of country equal to two Ceylons quite 
untouched ; Trinidad has the wealth of the Straits Settle¬ 
ments going to waste ; and the unworked soils of Jamaica 
could be made to produce the prosperity of at least four 
Colonies the size of Mauritius. As is well known, the 
Colonies have long depended almost wholly on the sqgitt ; 
trade as the staple industry, everything else being 
unworthy of considferation by the planters. Minerals are. 
of comparatively trifling value, being limited practically 

1 “ A Rnort on the Anicultural ReMurcui and Rc^uiremeqrt «f 
Guiana aacl tb« Weit India Itlands.*' ^ D. Morris, C.M.O., 

F,U&. Director, Royal Gardens, Kew, A>w BulUiim tf 

Additional Series I. Pp. vlii + 165. and 
(London ; Eyre and Spottiwoode, Her Majesty's Statioaexy Otnoe, tSjA) 
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to gold in Guiana and pitch in Trinidad. Essentially the 
true wealth of the colonists lies in the products and 
resources of the rich and fertile soil. In some of the 
islands it has of late years been recognised that it is as 
well to be prepared to cultivate mor^ than one kind of 
produce; but, taken as a whole, we may regard the 
Colonies as given up to sugar growing, and, as Dr. Morris 
states: 

“ In most of the Colonics the situation is undoubtedly 
aggravated by their almost entire dependence on one 
industry. This is a source of grave danger in more ways 
than one. It is dangerous commercially, for any great 
depreciation of prices immediately affects the whole com¬ 
munity. It is dangerous agriculturally, for adverse seasons 
or hostile tariffs may plunge at any moment the entire 
labouring population into great distress. Again, the 
growth of a single crop lends itself sooner or later to the 
spread of disease, and it rarely leads, owing to the 
neglect of other resources, to the production of the lareest 
profit. To these may be added the narrowing eflfccls 
produced on those engaged in the industry, and their 
inability or disinclination when a crisis comes to take up 
any other industry.” 

, A dozen chapters arc devoted to giving a full account 
bf the past and present of each section of the Colonics— 
Guian^' Barbados, Trinidad, Tobago, (Grenada, St. Lucia, * 
St. Vincent, Domirtica, Montserrat, Antigua, St. Kilts- ' 
Nevis, and Jamaica.' As bearing upon the question of 
the mistake of relying upon a single industry, Guiana ' 
affords us some inteVesling facts. It is the largest and 
most valuable of our possessions in the neighbourhood, 
its capabilities of develdpment are practically unlimited, 
and yet it is one of the most distressed of the Colonies. ' 
The region was ceded’to lis by the Dutch in 1815, it has 
an area of 109,000 sejuare miles, a dozen large rivers 
flowing into the Atlantic, and a population of a little over 
a quarter of a million,'or less than three persons to a 
square mile. The inland districts are practically un¬ 
inhabited, nine*tenths of the population clinging to the 
coast Under the Dutch sugar, coffee, and cotton w^re 
extensively cultivated, but with the transfer to the British 
Crown the planters gradually concentrated their energies 
more and more on one article and neglected the others. 
In 1819 the sugar yield was 46,026 tons, coffee 9^230,486 
lb.| and cotton 1,596,171 lb. By 1849 the coffee and 
cotton estates were rapidly disappearing, and in 1887 the 
returns showed 134,876 toms of sugar, while all other 
exports had practically ceased. It is this grasping at the 
most valuable prize, and utterly neglecting all oppor¬ 
tunities in other directions, that has led to the downfall 
of this naturally wealthy country. “ The whole activity 
of British Guiana during the last sixty years has been 
confined to the narrow strip of land along the coast. In 
spite of the vast extent of rich and fertile lands in the 
interior, with the exception of the gold industry, nothing 
has been done to develop them, and consequently the 
Colony is now in so critical a condition, owing to its 
entire dependence on a single industry, that its very 
existence as a civilised country is in jeopardy.” With 
tht knowledge that under another regime coffee and 
cotton were successfully grown in the district, it would be 
absurd to suppose, as some contend, that the soil can 
produce nothing else than sugar. The land devoted to 
sugar canes ia a stilT clay, and nt for little dee; but then 
It forms only the one-thousandth part of the total area of 
Guiana, ana, as Dr. Morris remai^ there is nowhere 
such an extensive area of rich and fertile lands, with a 
comparatively healthy climate, and within easy reach of 
fiucli good markets, as the Crown lani^ of ^ts district* 
They can grbw nearly every tipcat pmtiiCt Ih dematid^ 
ehher in iSw New or the World; 

SngfeflfhkiB are made and pairicid^rs given as to 
inci'easiiig resoorces ^ the country by Adding 
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able industries to the now seriously depiessed sugar 
trade. More than a third of the population is composed 
of coolies from India, and this explains the importation of 
50,000,000 lb. of rice annuity ; but as the conditjons are 
favourable to the cultivation of rice on the spot, it is sur¬ 
prising that no steps have been taken to establish rice 
fields, if only for purposes of home consumption. The 
Unit^ States import bananas to the value of two millions 
sterling annually, but British Guiana makes no attempt 
to place any fruit on the market, although one shipping 
company offered to take 10,000 bunches of bananas every 
fortnight. Coffee, cacao, cocoa-nuts, cattle rearing, and 
other paying industries are recommended, and also the 
utilisation of the extensive forests for the production of 
valuable timber, guttapercha, indiarubber, &c. At 
present the forest lands bring in a revenue of 48,000/. in 
“ acre money,” nearly all of which is swallowed up in the 
cost of collection. Under cornpvetent management these 
forests could be made to contribute largely to the^yealth 
of the Colony. 

But there is evidently a stubborn determination on the 

? iart of a large proportion of the colonists in the West 
ndies to ridicule every proposal for the introduction of 
new industries, and notwithstanding the ruinous experi¬ 
ence of recent years, they insist upon regardmg sugar, and 
sugar only, as the sole means of salvation. Any person 
with an open mind who attends meetings in London at 
which the sugar planters or their representatives dis¬ 
cuss West Indian affairs, cannot help being struck by 
the general desire to leave out of consideration questions 
relating to subsidiary industries. Still, in spite of this 
unwillingness to have other things to fall back upon, sub¬ 
sidiary industries are making some headway, and the 
out-and-out supporters of sugar growing cannot but 
admit that this is so. At the meeting of the ftoyal 
Colonial Institute on March 8, the lecturer stated that in 
the four essentially English islands of Barbados, Antigua, 
St. Kitts and Nevis, sugar is the sole possible staple; 
while in the five islands, Dominica, St. Lucia, St. Vincent, 
(kenada and Tobago, occupied by people dieting from 
those in the other four in language and customs, the 
cultivation of sugar has given place to cacao, c^ee, 
spices, and other products. Grenada, which sixty years 
contained 119 s^ar estates, is now quite iodepe^nt 
of sugar. Colonel Duncan has established on the island 
the largest and most valuable nutmeg plantation in any 
part of the New World. Arc the misfortunes of the 
sugar-growing islands to be attributed to the “essentially 
English ” character of their inhabitants ? 

Jamaica supplies us with a good illustration of the 
wisdom of selecting suitable marketable commodities for 
cultivation, in addition to the staple industry. As in 
other islands sugar was here once the one great object of 
cultivation, and m the year 1805 the exports were 150,353 
hogsheads of sugar and over 5,ocx>,ooo gallons of rum. 
Even within recent years sugar, rum, and molasses 
formed the bulk of the trad^forin 1881-83 out of the 
total exports, valued at 1,178,594/., the sugar products 
ainounted to 91^027/.; but by 1895-96, when the total 
expH^ had increa^d, to nearly j,5p^ooo/, the sugar 
pr^ucts had declined to little than 366,000/. The 
sei^iqus deprespton jii Jamaica datff back many years, 
and iyh^n tt was hinted to the that it would be 

10 introduce oth^r cultuiral Mustries to assist in 
warding off the threatened crash, idea was received 
with scorn and contempt Thirty years ago Captain 
Busk an Apieticmi trader, begdn to encour^e fruit 
grow^g,hlut for some yearn, the venture made very slow 
forby i^it mqmm did not amount to 

U was leaftsac^ H^eyer,P^ the time had arrived 
to do iopicthdc^ the island and as thqra were no 
of B0 hniwoved sugar firuU had to come 
to the Iroht, and by jg^the expmts bho risen to 
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and by 1895-96 to 536,811/., three-fifths of this trade 
being in bananas. From this it will be gathered that the 
fruit trade of the island is already far more valuable than 
that of sugar. One of the defects of the new industry is 
that there is not sufficient attention given to the manner 
in ‘ which the various fruits should be packed for the 
markets^ an art in which our foreign competitors excel. 
In addition to sugar and fruit Jamaica has under cultiva¬ 
tion coffee, cacao, allspice, ginger, fustic, See., so that the 
entire failure of sugar would not now be anything 
like so disastrous as it would have been a quarter of a 
century ago. 

All through this excellent and comprehensive report on 
a very difficult question, it is to be observed that the 
author does not propose anything with the object of 
hastening the end of the great sugar industry, but he 
recognises the necessity for supplementing, not supplant¬ 
ing, the staple trade by the introduction of a A'ariety of 
cultural industries which would increase the wealth of the 
Colonies to an appreciable extent. In an appendix Dr. 
Morris propounds, at the request of the Chairman of the 
Commission, a scheme for the establishment of a Depart¬ 
ment of Econon\ic Botany, and for agricultural instruc¬ 
tion for developing the resources of the Leeward and 
Windward Islands and Tobago, and for affording assist¬ 
ance to the experimental cane cultivation to be carried 
on, in continuance of present efforts, in British Guiana; 
Barbados, and Antigua, at an estimated annual cost of 
27,000/., a scheme which, it is hoped, will be found to be 
accepted by the Government when Mr. Chamberlain 
brings the proposal for assistance before the House of 
Commona shortly. 

H. H. 


ON THE BREEDING HABITS OF THE 
GREY SEAL. 

^HE grey seal {Halichatrus is to be met with 

* on many parts of the British coasts, from Orkney 
and Shetland, throughout the Hebrides, on the north 
and west coasts of Ireland, and occasionally on the 
south and cast, on the coast of Wales, in the Wash, 
more rarely in the Solent, and as far south as Jersey 
(JSoohgist^ 188^ p. 337); hence greater opportunities 
for obierving and Learning something of its habits, 
have occurred than has been the case with the ringed, 
bearded, and hooded seals. Moreover, several observers 
have contributed information on its breeding habits and 
on the conditition of the young soon after birth. The 
following may be cited. So long ago as 1837, Mr. J. 
Wilson, writing on the habits of Scottish seals (Mag. 
ZooL and i. p. 539), states that the young of the 

grey seal is “ bom above high-water mark in the end of 
September or beginning of October, and is at first 
covered with white hair, which is retained for many 
weeks^ but shed before it takes to the water.” His ob¬ 
servations are confirmed by Edmondston, who, in his 
account of the seals of Shetland (“ Zetland Isles,” vol. ii. 
p. 794), remarks of the grey seal that the young are 
brought forth in September, October, or November. 
Nilsfton and some other writers who have followed him 
have expressed the opinion that the breeding season of 
this species is in February ; and Bell, in an attempt to 
exjdam this discrepancy (“ Brit. Quad.,” 2nd edition, p. 
267)1 haa suggests that the milder climate of Britain 
permits of pairing taking place much earlier than in 
^am^navia. From the united testimony, however, of 
other Observers, there can be no doubt that this is a 
mistake, and that the breeding season is in the autumn. 
Prof. C^lett, of Cbristianiaf who some yeai-s since con- 
itribtttodv an excellent paper on the grey seal to the 
of the Zoological Society (i88r, pp. 380-^7)^ 
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states that on the Fro Islands, off Trotldhiem’s Fiord, ! length and five feet nine inches in girth behind the fore- 
Norway, to which this species resorts Ih the breeding flippers. It was identified as a grey seal by Mr. 
season, “ the greater part give birth to their young in Thomas Southwell, of Norwich, who, in giving an 
the last week of September, most usually on the 29th account of the circumstance {Zoologist^ 1882, p, 187), 
or 30th, or October 1—'Some a few days earlier and some described the yoiing one as being “of a beautiful 
later, but never after the middle of October.’* He adds: ; silvery white, the muzzle sooty grey, a slight tinge of 
“ The seals probably begin to breed at the age of four ' the same colour being visible on the back of the head, 
years, or at the earliest three years, and giVe birth to | and for some distance along the spine.” 
only one young one annually. The young seal at its I The appearance presented by the young grey seal 
birth is clothed with a wooMike covering, which falls ! shortly after birth is well show'n in the accompanying 
off after the lapse of a fortnight. . . . Tne pups pass ! illustrations (Figs, i and 2), ftrom photographs taken b^ 

the first three weeks of their life on land until tChey j Mr. Henty Evans, of Jura, during a visit to the Haskeir 

have shed their woolly coat, often on exactly the same | Rock in the Hebrides. Haskeir is a small rock about 

spot where they have been born, and pass their time 1 twelve miles west of North Uist. It is a great resort of 

exclusively in receiving nourishment from the mother .grey seats, which breed there in October and November, 
and in sleeping.” Tt was formerly the custom with fishermen to visit (his 

As to the length of time the woolly coat is retained, rtxh during theilWie it was frequented by the seals, and 

some difference of opinion has been expressed. Prof, to kill them with dtuhs for the sake of their skins ; but 

Collett, as above stated, believes that it is shed in about it is satisfisetOry to tobw, on the authority of Mr. Henry 
a fortnight, or between a fortnight and three weeks; I Elwes {The Ibis^ 1869, p. 25), practice was 

and he derived his information from Mr. F. Borthen, | put a stop to some years ago by Sir John Orde, the 

the proprietor of the Fro Islands, who furnished him on j proprietor of the island. 

From the foregoing remarks it 
will be evident that the suggestion 
(p* 346) that “the white coat is 
not improbsibly shed in uiero^^ is not 
borne out by the testimony of the 
'writers quoted. Nor is it only with 
the grey seal that this curious state 
of things exists. Dr. R. Brown, 
writing of the seals of Greenland 
(Proc. ZoqL Soc,y t868), States that 
the Greenland seal (or harp seal, 
as it is sometimes termed from the 
peculiar distribution of dark colour 
on the back) brings forth two young 
at a birth ; that the pup “ retains its 
white woolly coat for a fortnight or 
three weeks, and, like the grey seal^ 
it refuses to enter the water until 
this is lost.” Confirmation of this 
is to be inferred from the remark of 
Prof. Collett {hc)y that the young 
grey seals during the first three 
weeks of their lives on land are “ by 
no means so strictl}^ confined to a 
dry place of rest, as is the case with 
the harp seal, which, so far as we 
know, never enters the water volun¬ 
tarily in its woolly coatingP 

I -“Young Grey Seal ^bonly after birth. As tO the COmmon SCal {Pkoca 



vitulina\ which pairs in September, 

several occasions with particulars concerning the seals and produces a single young one—sometimes two— 

during their stay at this group of islands. Mr. J. Wilson, in the month of June, it will not be irrelevant to 

already tnentioned, states, somewhat vaguely, that the refer here to the condition of the young at birth. A 

woolly Chat h retained Ibr many weeks. Dr. K. Ball, few years ago, towards the end of Ma)^ the late Mr. 

who furnished so much information to William Thomp- A. D. Bartlett purchased of a dealer in Liverpool four 

son, of Belfast, for his work on the natural history of adult common seals, which were carefully transported to 

Ireland, writing of the grey seal (Trans, Roy, Irish the Zoological Gardens. On June 9, one of them gave 

Acad,^ V0I. viiil) has observed more precisely that the birth to a young one, whose appearance is thus 4 e- 

vety young females are generally “of a dull yellowish sed^d by Mr. Bartlett {Zoohp^t^ 1881, p. 38^): “It 

whifo, frith rather long hair which fcUU off in about six was covered with a rather thidc coat of hair; us eyes 

weeks i^er birth, and gives place to a shorter and more very bright and fride open ; it turned and rolled abmt, 

shining coat of a warm dingy yellow, variously blotched divesting itself of the outer covering of hair, which 

with bh^kish grey, the whole gradually becoming more form^ a complete mat upon which the young aninml 

dull, atnl a general dark shade spreading over the back lay. For the rir^ hour or two after its birth it was very 

as the hninrnl advances in age.” active, and within three hours after its birth was swim- 

On l^cember 24, 1881, one of the Trinity pilots, whilst itting and diving about in the f^ter like an adult animal 
off the jMig Sand in the Lynn Roads, saw a large seal Ijt uttered a low soft or single caU note, and loofeed 

watchm over the dead carcase of a recently bom young about after its and crawled towardl her wh«t 

one. 'On attempting to capture the old one she im- sto came out of the water. The mother would turn u|Km 
medially showed and had to be killed before she ter side to let the young one suck. The latter was 32 

could qe secured. This animal measured seven feet in inches longi and weighed to lbs. at its birth.'’ 
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The diiTerence between the common seal and the 
other species mentioned, as reffards the condition of the 
youn_^ at birth and the shedding of the coat,, is curious, 
and is perhaps to be accounted for in some mes^ure by 
the different nature of their haunts at the time the 
young are born. The Greenland and grey seals bring 
forth their young upon rocky out-of-the-way islands 
where they stand little chance of being molested, and 
cmisequently there is no need to get the young hurriedly 
to sea. The common seal, though breeding also on 
wild coasts, very often deposits the young on a sand-bank 
at no great distance from a Ashing village, and subject 
sometimes to be submerged at high tides. On such 
banks the stay of the parent seals must be comparatively 
brief, for were the young not speedily able to take care 
of themselves, many would perish soon after birth. Thus 
it would seem that the greater activity of the young 
common seal is correlated with its conditions of life. 

We have an analogous case in the difference to be found 
at birth in the rabbit and hare. The young rabbit born 
underground, where it is more or less removed from 
danger, is helpless and blind at birth; the young hare, 
deposited in a ** form ** on the sur¬ 
face, where it is more exposed to 
enemies, is born clothed witn fur and 
with the eyes open. The rabbit 
stands in no need of early or rapid 
development; the young hare, on 
the contrary, must quickly leave the 
nursery and leam to shift for itself. 

So it may be with the seals. 

J. E. Harting. 


Liston, with whom Quain came to be on terms of inti¬ 
mate friendship. The clever young Irish lad, enjoying 
such advantages, iinmediately made his way to the front 
at College and University ; and at the end of his curri¬ 
culum as a student, obtained the coveted post of Resident 
Medical Officer at the Hospital. 

It was shortly after this thaf Quain produced the 
brilliant research on the nature of fatty degeneration 
with which his name is associated for all time, and 
established his reputation as an original observer and 
thinker. Sinmle as the doctrine appears to us at the 
present day, fmy years ago it was a startling pronounce¬ 
ment by a young man fresh from his medic^ studies that 
fat may be, and often is, a product of the decomposition 
of muscular tissue, and that this change goes on in the 
living body. The ideas of life, nutrition, and death were 
greatly influenced by the doctrine. This, let us re¬ 
member, was many years before Bauer and Voit, working 
with phosphorus in starving animals, furnished the proof 
experimentally and quantitatively ; and Quain’s claim 
was freely admitted by Virchow and Paget. 

Although he was one of the founders of the Patho- 


S/H RICHARD QUAIN. 

S IR RICHARD QUAIN, Bart., 

M.D., F.R.C.P., F.R.S., President 
of the General Medical Council, died 
on March 13, at the advanced age of 
eighty-one years. He had been ill 
for more than twelve months, and 
during the last half-year of his life 
was entirely conAned to bed. His 
last appearance in public was when 
his p^er on the “ Cause of the First 
Soundof the Heartwas read before 
the Royal Societyr in June, on which 
occasion the President made a touch¬ 
ing reference to the extraordinary 
courage which Quain displayed. 

His life had been one of ceaseless 
activity, good health, and overflowing 
Spirits ; and when overtaken by disease he appeared not 
to regardbr understand rest, physician though he was. The 
paper just referred to was written in bed, and he left his 
bed to present and defend it But no one was surprised 
at this who knew the story of the man’s life. 

Richard Quain was an Irishman, bom at Mallow, Co. 
Cork, on October 30, iStd As a child he was precocious. 
He was dioroughly grounded in English and the classics; 
distinguished himself at the public examinations, and at 
Afteeti entered on an apprenticeship of Ave years as kn 
apothecary. Even at this age he resolutely fought the 
cholera when it swept over Umerick. No doubt experi¬ 
ence of this kind, and thus early, gave Quain courage and 
readiness in dealing with disease as a practitioner ; but 
incAuetiCes of more scientiAc bearing were to shape his 
cateer. The year 1837 finds him in London at UnivcK 
sity Colicky with a galai^ of talent around 

him: Sha^y, Gndtam, Grant, EUj^on, Jones Quain 
the anatomist^ and Richard Quaih^the surgeon and 
author of ‘* Th;e Jwhteries”—his cthi^s,from the same 
district-—and as an instructor in practical surgery the great 
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Fic. a.—All ^der pup, still reuiining woolly coat. 

, logical Society, an early Secretai^ of it, and a frequent 
I exhibitor at its meetings, Quain produced no other 
I original work in this direction. His activities were 
being diverted into other channels. He quickjy became 
I popular as a practitioner ; and having secured the valu¬ 
able appointment of physician to the Brompton Hospital 
’ for Consumption, he was presently recognised as an 
I authority on tuberculosis and diseases of the heart. 

I Quain’s personal (jualities'-the interest he displayed in 
his patients, his kindness, cheeriness, and cleverness in 
i dia^osis and treatment—enabled him to turn to ad- 
I vantage his opportunities in practice ; and whilst he was 
i still comparatively young, he rose to the front rank of 
I London consultants. 

Hk heart was, for all this, even more closely set on 
the public work associated with Medicine. Medical 
education, medical research, medical relief at hospitals 
—these were the subjects at which he mainly worked, 
and iVith an energy and avidity which appeared to grow 
rather than wane as time passed and he attained in his old 
age the highest positions in the profession. A senator 















468 


NATURE 


{March 17, 


Df the University of London ; chairman of the Brown 
Institution, with Burdon^Sanderson, Klein, Greenfield, 
Horsley, and their equally distinguished successors 
working as professoirs there; one of the most promliieixt 
Fellows of tne College of Physicians^ which was |iassmg 
throi^h a critical period of its history; and finally 
President of the General Council of Meaical Education 
and Registration, of which he had been for thirty years 
a member—Quain Tiad his hands full. Yet he nfcver 
appeared to grudge his time to a friend in want of ^vice ; 
and he was always keen and ready for the latest inform^ 
ation in science. He had little time for ordinary literature. 
His nights were spent in wtitihg—^but in writinglett^. It 
is true that he projected and edited the great Dictionary 
of Medicine with which his name is associated, and he 
wrote a few of the articles in it; but he produced-^ne 
might say “ of course''—no book of his own. He had no 
patience for work of such a kind. Neither was he, nor 
could he have been, a teacher. He was much too quick 
in the workings of his mind to undertake instruction in 
laborious fashion. 

Sir Richard Quain enjoyed the priceless privilege of 
the close personal friendship of many of the leading men 
of his time—Carlyle, Landseer, John Delane, Ro^rt 
Lowe, and many tmers, particularly men belonging to the 
professions and the fine arts. He was a warm-hearted, 
generous friend, who never spared himself when he could 
he of service to others, particularly young workers at the 
medical sciences. His position was unique—won entirely 
by his ability and ceaseless energy—and cannot possibly 
be filled by another. 


NOTES. 

Tiifi International Meteorological Conference which met in 
Paris in 1896 appointed a perinanent Committee on terrestrial 
magnetism and atmospheric electricity, and submitted to the 
Committee a number of questions for report. In order that 
these questions may be well discussed, it has been decided to 
hold an international conference on terrestrial magnetism and 
acmospheric electricity in connection with the forthcoming meet¬ 
ing of the British Association at Bristol, which will bqtin on 
September 7. Letters of invitation ate bal^g sent out by the 
Committee; all foreigners who propose to attend the con- 
ferenCe may obtain tickets of membership of the British Associa- 
tioii, ^ charge, on application to the Assistant General 
Secretary of the Associatien. Among the subjects to be dis¬ 
cussed are: the calculation of monthly means with and 
without taking disturbed days into account; the publication of 
the monthly means of the components X,Y,Z, and the differ¬ 
ences aX,aV, aZ, of the monthly means from the preceding 
means ; ths establishment of temporary observatories, especially 
in tropical countries ; and the relative advantages of long and 
short magnets. The decisions of the conlerence upon ^these 
questions will be re{x>rted direct to the International Meteor¬ 
ological Conference. But though the first business of the con¬ 
ference will be to report upon the questtons submitted to them, 
papers and communications on other subjects connected with 
terrestrial magneiiim and atmospheric electricity are alio 
invited. It is desired that such papers be sent to the Committee 
some time before the opening of the British Association meeting. 

A N UMBER of Fellows of the Royal Society have expressed a 
wish that a portrait of Lord Kelvin, who served as President' 
from 1890 to 1895, should be placed in the apartments of the 
Royal Society, and a Committee is now being formed to carry 
out this object 

A Bill to amend the law with respect to vaccination was In- 
iToduced in the House of Commons on Tuesday, and was read 
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for the first time. The Bill provides that glyoetiaated calf 
lymph, the valuable properties of which were desoidhed in 
Nature a few wedcs ago (p. 391), shall be placed within Che 
reach of all, and t!hat no parent^ riiall be requited to submit 
their children for vaccination by means of anything but calf 
lymph. Vaccination will continue, as at present, to be obli¬ 
gatory j but vaccination by anything but calf lymph will cease to 
be compulsory. At present children must he vaccinated within 
three months after Wrth, but it is proposed to extend this period 
to twelve months. 

In the summer of 1897 a recommendation was made to the 
Government of India in support of the eatablishment of a 
physical laboratory in that country for advanced scientific teach¬ 
ing and research. The Government of India has now reported- 
that the initial outlay on a physical laboratory of the kind 
described would be 60,000 tens of rupees, and that they are 
unable, in the present state of the finances, to entertain the 
scheme. 

Magdalen College, Oxford, announces that a Fellowship 
in Medical Science will be given by the College next October. 
From the terms of the announcement it appears that on this 
occasion the Fellowship will be bestowed merely for proficiency 
in the sciences related' to medicine, as tested by examination ; 
but that original work in these sciences will be fully recognised 
as a claim to distinction. The offering of this Fellowship affords 
new proof of the interest which Magdalen College—that has 
already done so much—still takes in the advancement of natural 
science. 

We regret to announce that Sir Henry Bessemer, F.R.S,, 
the distinguished metallurgist and engineer, died on Tuesday 
evening. 

The eighth general meeting of the German Meteorological 
Society will be held at Frankfort-on-Main on April 14-16, 

Towards the end of the year 1896, at the request of a large 
number of distinguished men of science, philosophy and litera¬ 
ture, Mr. Herbert Spencer agreed to have his portrait painted 
by Profi Herkomer, for presentation to one of our national 
oolleotioiis. The portrait is now finished, and will be sent to 
the next exhibition of the Royal Academy. In time it is in¬ 
tended to offer the picture to the Trustees of the National 
Portrait Gallery for hanging upon their walls. 

We learn from ScunceihsLt the New York Zoological Society 
has secured the 100,000 dollars needed to enable it to take 
pofBession of the site provided by the city for a Zoological 
Garden. The total amount subKribed is 103,550 dollars, which 
included thlrtemi subscriptions of 5000 dollars each. According 
to the terms of the agreement between the Society and the city, 
as effected last year with the Commissioners of the Sinking 
Fund, the Society U under obligation to raise 250,600 doHars 
for buildings and collections, of which sum 100,000 dollars 
must be in the Society’s treasury on or before the 24th of this 
month, and it was agreed that the Society could not take 
possession of the site until that amount had bUn provided. 

An Executive Committee of the Royal Zoological Society, 
2 >ublin, has made an appeal for subsoripttons towards the estetion 
of a *^ Haughton Memorial Buffding’’ in the gardens of the 
Society, m recognition of the Important services rendered tD riie 
Society by the late Rev. Dr. Haughfon, vdiofor twel&ty* 

one years acted as its honorary sepretaryi ami dischaiged the 
duties of prerid^at for five years, ^e form whl^ the bnUffing 
will take has not yet been decMect, butUie (poimellofihefifoo^y 
propose that It should be one with a 'ks^ul purpoee- 
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vcriptiens in 8up|K>rt gf thU scheme for perpetuating Dr. 
Haughton’s memory may be sent to Prof. D. J. Cunningham, 
Hon. Secretary, Royal Zoological Society, Dublin. 

The death is announced of Prof. Kkk, Fellow of the Linnean 
Society. Prof. Kirk (says the 7\mes)t who was of Scotch ex¬ 
traction, spent .the greater part of a long life in the Colony of 
New Zealand. In connection with the Department of Woods 
and Forests he rendered valuable official service. He was a 
distinguished botanist, and his ** Forest Flora of New Zealand 
U the standard work upon the forest growths native to the 
islands. Since the production of his principal work he has con¬ 
tinued, from time to time, to publish interesting monographs 
upon New Zealand timbers. A very valuable report on the trees 
suitable for forest cultivation in the Colony was issued by him in 
1886, at which time he held the position of Conservator of State 
Forests in New Zealand ; and he is understood to have been 
engaged up to the moment of hit death upon a great work de¬ 
voted to the botany of Australasia. Prof. Kirk was an eminent 
member of the New Zealand Institute, and his loss will be 
much deplored in scientific circles, both in England and 
Australasia. 

We regret to announce that Dr. Ferdinand Hurter, who had 
been in weak health for some time ]>ast, died suddenly at his 
residence near Liverpool last Saturday. Dr. Hurter was a native 
of. Schaffhausen, in Swiuerland, where he was born in 1844. 
lie early turned his attention to chemistry and its practical 
applications, and after serving an apprenticeship to a dyer in 
Winterhun, he pursued the same science at ZUrich Polytechnic, 
whence he proceeded to Heidelberg, where he took his Doctor's 
degree in 1866. In the following year he came to reside in 
England, and was appointed consulting chemist to Messrs. 
Gaskell and Deacon at Widnes. On the formation of the 
United Alkali Company, he occupied the same position of 
principal chemist to that firm. In addition to much work con¬ 
nected with his own profession, he will also be remembered for 
his investigations of photometric subjects, and particularly for a 
very thorough inquiry, which he made some years back in co¬ 
operation with Mr. Driffield, into the action of light on the 
photographic him. Some of the scientific results to which he 
was led in the cause of the inquiry have been questioned ; but 
his work had great effect in improving the artistic character of 
photographic reproduction, by his discussion of the effects of 
varying the exposure, and his insistence on the truthful rendering 
of tone. Dr. Hurter was prominently connected with the local 
scientific societies, having occuplied the position of President of 
both the Chemical and Physical Societies of Liverpool. 

The first number of the new volume of the del 

KeaU Utituto L^mbtfrdo contains the conditions and particulars 
of the prises offered for competition in 1898 and 1899. Most of 
thesQ prises ara open to all nations j but the essays must be 
written in Italian, French, or Latin, and forwarded under a 
motto to the Secretary of the Istituto Lombardo, Falasco di 
Brera, Milan. The prises of general interest are the following : 
(ij The Institute’s prise of tEoo lire for the most complete 
catalogue of extraor^ary mcteoroiogical events from the most 
ancient times down to x8^, eactn^tog auroras and earthquakes, 
which have already been catalogued.: Last date, May i, 1899- 
(3) Tbe Cagnola prise of %$oo lire and a fold medal (value 
500 Hre) for a critical review of the theory of riectric dissociation, 
with new experiments. Last date, April 50, 1898. (3) The 
Brambilla prUe ^ 4000 Ure to whoever shall have Introduced 
hito Lombardy the most useful new machinery or industrial pro- 
cefo. Names to be s«n^ in by Aprti .30,189S. (4) The Secco- 
Ommeno prise of 864 tire ^ the bam description ^ Italian 
phosphate beffoi tmd {Nro^posals concerning their exploitation. 
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Last date, April 30, 1902. All essays must be accompanied by 
an envelope bearing the motto outside, and the name and address 
of the competitor inside. 

A VERY valuable volume on the sanitary circumstances and 
administration of 220 urban districts of England and Wales has 
been issued as a supplement to the report of the medical officer 
in the twenty-fourth annual report of the Local Government 
Board ft894'-95). The volume summarises the results of the 
general sanitary survey of urban districts organised by the late 
Dr. F. W. Barry, and carried out under his supervision during 
the period 1893-^5. contains the results of one of the most 
important pieces of administrative work ever undertaken by the 
Medical Department of the Local Government Board, and as a 
trustworthy statement of the sanitary conditions of urban dis¬ 
tricts is invaluable. The districts are arranged in alphabetical 
order, and under each is described the conditions of dwellings 
and their surroundings, water supply, sewerage and drainage, 
methods of excrement and refuse disposal and removal, and con¬ 
ditions and nature of supervision over registered premises and 
trades. The general character and efficiency of the administra¬ 
tion of the sanitary authority of each district is described under 
a separate heading. The present report, with the one previously 
published on port and riparial districts, contains the results of 
the sanitary survey of 396 districts, the topographical positions 
of which are shown upon a, map. It is to be regretted that a 
survey of such distinct value to public health could not be 
made to embrace the whole of England and Wales. 

A PRACTICAL demonstration of Dr. Carl Linde's method of 
producing extreme cold and liquefying air was given in the 
rooms of the Society of Arts on Monday and Tuesday ; and the 
apparatus employed is described by Prof. J. A. Ewing in the 
current number of the Society's youmal (March ii). The 
method, it may be remembered, is a regenerative one ; that is 
to say, the cold produced by the treatment of one portion of 
air is communicated to the portion which is next coming 
on to be treated, with the result that the air undergoes con¬ 
tinuous cooling, which is only limited by the leakage of heat 
into the apparatus from outside. In Dr. Linde’s apparatus the 
step-down or drop in temperature is produced by letting com¬ 
pressed air escape through a small orifice from a region of high 
pressure to one of low pressure, As air is not a perfect gas, 
in the thermodynamic sense, it is slightly cooled by the ex¬ 
pansion it undergoes, even though it does no work. The fall 
of temperature is little more than a quarter of a degree for each 
atmos[^ere of difference in pressure between the two sides of 
the orifice ; but Dr. Linde has shown that this small amount 
is enough to furnish the step-down necessary in a regenerative 
process. The gas, cooled slightly by passing through the 
orifice, gives up its cold to gas which is approaching the orifice. 
The passage through the orifice cools that gas further, and so 
on, with the result that a cumulative cooling proceeds. A 
temperature of - 200" C., or lower, may thus be obtained 
without much difficulty. The machine exhibited at the Society 
ofArU circulated about 15 cubic metres per hour in a circuit 
in which the fall of pressure was from 200 atmospheres to 16 
atmospheres. About 0 9 litres of liquid air was produced per 
hour, with a continuous expenditure of three horse-power. Dr. 
Linde is constructing a machine of 120 horse-power for the 
Rhenania Chemical Works at Aix-la-Chapelle, which is to be 
applied to the improvement of the Deacon process of chlorine 
manufacture. This machine is expected to produce 50 litres 
of liquid air per hour. 

Attention has recently been called, in two communications, 
to sources of error likely to arise in temperature determinations 
by means of thermom<rter readings. One of these has reference 
to the possiMUty of minute errors arising from expansion of the 
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attached acAle, when that form of thermometer is used. Oppor« 
tunity for the determination of the amount of this error has 
offered itself at the Physikalisch*Techmschen Reichsanstalt 
Two pairs of thermometers, each pair being made of similar 
glass, and one pair divided on the stem, and the other on the 
scale, have been rigorously tested. The result is that the third 
place of decimals is not trustworthy if precautions have not been 
taken to remove the effects of the expansion of the scale. The 
other has reference to the accuracy of thermometric readings 
when the instrument is exposed in a medium whose temperature 
is rapidly changing. Dr. Hergesell, of Strassburg, in his in¬ 
vestigation of the temperature of the air at considerable Eleva¬ 
tions, as derived from heat-registering apparatus carried in 
balloons, has been led to the conclusion that in order to ascertain 
the temperature of the air, it is necessary to take into account 
two corrections which can have a very important effect upon 
the result. One of these corrections, depending upon the 
velocity with which the registering apparatus is carried through 
the air, he has endeavoured to determine by actual experiment 
made in the Seewarte at Hamburg. The thermograph wa.s 
mounted upon the whirling apparatus used for testing the ane¬ 
mometers, and driven with various degrees of velocity varying 
from zero to seven metres per second. The thermograph was 
warmed to about 30^’ C., and precautions taken to ensure 
uniformity in the distribution of the temperature. The arms 
were then rotated, and when the temperature of the thermo¬ 
graph had fallen to that of the testing-room, the resulting 
curves show the rate of cooling under the varying velocities. 

The second correction, which Dr. Hergesell calls the 
“ inertia coefficient*' in the paper referred to above, depending 
upon the variation of density of the surrounding medium, cannot 
be determined experimentally with the same ease. The author 
prefers to use the temperature recorded on the thermogram at 
equal, but considerable, altitudes on the ascending and descend¬ 
ing journey. At an altitude above 4CXX) m. it may be assumed 
that the daily variation of temperature ceases, and therefore the 
difference of time at which the two readings arc taken is im¬ 
material. Dr. Hergesell makes use of the record of the balloon 
journey made February 18, 1897, from Paris. The temperature 
records in ascending and descending are arranged as functions of 
the atmospheric pressure, and show on the whole a tendency to 
regular deviation from each other. The greatest separation 
occurs at a pressure of 400 to 500 mm., while at 209 mm. the 
curves tend to become parallel. Dr. Hergesell assigns to the 

inertia coefficient,” which at (he usual atmospheric pressure 
is unity, a value four times as great in a density corresponding 
to a pressure of 500 mm. In thermographs as at present 
arranged, the difference arising from these two sources of error, 
between the reading indicated and the true temperature, may 
amount to as much as la**. 

The eleventh annual report 0/ the Liverpool Marine Biology 
Committee has lately appeared, containing an account of the 
work done at the biological station at Port Erin during 1897. 
The year has been comparatively uneventful, but among the 
recent developments of the work of the station we notice a 
scheme for the simultaneous observation and imid of sur£iee 
organisms at different stations in the Irish Sea. Attention 
be called to an obvious error on p. 13, in regard to the 
gravity of the sea-water in the tanks. 

Mr* H. L. Clark has described the development of a vivi¬ 
parous Synapta which is abundant among algae attached to 
mangrove roots in the West Indies. His observations ind^e 
him to support Ludwig’s views concerning the degraded rank 
of the Synaptidse in opposition to Semon's interpretations. In 
regard to the ancestry of Echinoderms as a whole, he again 
opposes Semon, and finds himself in close agreement with Bury; 
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I but, as the development of Synapta vivipara is direct and with- 
I out metamorphosis, it is obvious that his criticisms of Semon'a 
; work cannot be regarded as final. 

A RECENT number of the Jpwmal of the Society of Arts con¬ 
tains an excellent review of the late outbreaks of plague in 
Bombay, by Mr. H. M. Btrdwood. An account,is given of the 
organised endeavours of the Government to combat the scourge, 
and some real idea of its extent may be gathered from the 
statement that up to the end bf last year 56,000 deaths from 
plague had been reported for the whole Presidency, but that the 
actual number was probably not leas than 70,000. Opinion 
appears to be unanimous that the utter disregaid of the poorer 
natives for the commonest sanitary laws, and the horrible houses 
and ** chawls ” in which they principally live, are largely respons¬ 
ible factors for the firm hold which the disease has taken in the 
city of Bombay. The eminent authority, Dr. Clcghorn, who was 
deputed by the Government of India to study the position of 
affairs in Bombay, has vividly described the housing of the 
native population there. He tells us that the so-called chawls 
are mostly great buildings five to seven stories high on the fiat 
principle,each flat containing a long corridor with rooms about 
8 feet by 12 feet in sixe opening into it on either side ; these 
rooms were usually inhabited by six to eight or even more 
persons, and the state of filth in these corridors, which are 
practically the receptacle for refuse from all the rooms, is in¬ 
describable. Each chawl contains from 500 to rooo persons, 
and 70 per cent, of the native population are housed in this 
way. Dr, Cleghorn further goes on to say that such places were 
only to be seen in Bombay, and the marvel is not that so much 
plague abounded, but that it had not carried away at least half 
of the population. To cope with this terrible legacy of past 
generations of responsible authorities is no light task, but the 
Government are devoting their most earnest attention to carry¬ 
ing out a large and important scheme for the sanitary renovation 
of Bombay. It is discouraging in the highest degree to find 
that, despite all the heroic efforts which have been made to cope 
with the scourge, it has appeared with renewed strength, and 
an epidemic has Ijeen established for a second season in 
Bom^y. 

We have received from the Director, Mr. N. A. F. Moos, the 
Report of the Bombay Magnetic and Meteorological Observatory 
for the year 1896. In addition to the general tables giving the 
readings of the self-recording magnetic and meteorological in¬ 
struments, the report contains an account of the absolute measure¬ 
ments marie during the year in order to standardise the self- 
recording instruments. In an appendix a short account is given 
of the disturbances produced on some of the self-recording instru¬ 
ments by the earthquake on June 12, 1897. Enlarged copies of 
the photographic trace of the disturbed instruments are included, 
which add considerably to the interest of the report. From the 
character of the disturbances the Director concludes that the 
disturbance of the magnetic instruments was not entirely of a 
mechanical nature, but that the earthquake did really produce a 
disturbance of the magnetic elements. The appendix also con¬ 
tains a fhscttiston of fifty years’ observations of declination made 
with ofoe of Grubb's decUnometers.at the observatory. 

' The United States Weather Bureau has published a discussion 
of the Floods of the Mississippi River^ prepared by Mr. Park 
Morrill, the Foracaat Offidiai in eha^e of River and Flood 
Servi^. paper refer* to the chief charactaHstfes of that 
river and of that b drained by it> Ond (plains valu¬ 

able and trustworthy in'fiHmatioik as' to the rainfall (which is the 
principal diuse of the floods) and dfaihage udder fldnnhl condi¬ 
tions, by means of a latKe number of mbfes ^ charts. - 
show tlmt the diflkreneE hi the amonnt df 4 iisnMer kfld wihttf 
rain&ll is very great, the former fielng fii^e or Mx titeei’tife lettSif 
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in some dutncts. The floods occurring during the last twenty-wjc 
ycflfs, during which time trustworthy gauge seadiog^t are avail* 
able, have been specially investigated; this period embraces six 
notable flood-years. The downfall of water in each of these has 
been computed^ and the results are given in tabular form ; the 
most destructive floods occurred in 1883, 1890 and 1897. In 
the Utter year the river rose higher than was ever known lielow 
Cairo, hut the duration of high water was exceeded in 1882 and 
1884. One of the duties of the Weather Bureau is to issue 
warnings of impending floods, and it is satisfactory to note that 
ample notice is usually given. Indeed, so completely was the 
public warned on this last occasion that the Bureau was criticised 
for needlessly alarming the people in the threatened districts, 
but subsequent events fully justified its action. 

Follow rNO a recent example, the Royal Geographical Society 
has issued the first number of a Vear-Book and Record,** 
designed to afford information respecting the constHation and 
working of the Society, and its annual progress. It seems 
somewhat strange that so useful a publication should not long 
ago have come into vogue ; but we gladly welcome the new¬ 
comer as tending very considerably to enhance an interest in 
geography. Following the charter and bye-laws, an interesting 
account is given of the library and its contents, as well as of 
the map-room. Her Majesty’s Government give 500/. per 
annum to the latter on condition that the public have access to 
the maps and charts. The illustrations are a pleasing feature, 
and give (Kiint and variety to the subject-matter. They com¬ 
prise a view of the Society's house in Burlington Gardens, and 
.selected parts of the interior, together with sundry plans ; while 
very satisfactory reproductions are given of the two Royal 
medals and of the special medals which have been awarded 
from time to time for eminent services ^to geography. Some 
indication of size might well have been given here ; if we mis¬ 
take not, the gold Stanley medal was of quite heroic propor¬ 
tions—far larger than the illustration would make it appear. 
The list of recipients, beginning with Richard Lander, who 
received a Royal medal in 1832 for his discovery of the course 
of the River Niger, and the accompanying statement of the 
grounds of each award, is of distinct interest in this publication, 
connecting as it does t he geographical progress of the past with 
the present. A long catalogue of pictures and busts is given. 
In another issue it would be useful, for reference, to supply 
painters’ and sculptors’ names. 

HbrrF. E, Sl'bss communicates to the Vtrh 9 ndluni^n of the 
Austrian Geological Department some details of the earthquake 
at Grasliu between October 35 and November 7 of last year. It 
appears that the disturbance belonged to the group called 
'*VogtUnd-Erzgebirge” by Credner, and it is remarkable that 
at the end of the Gntslitz earthquake the centre of dbturbance 
seems to have moved to another locality as yet undetermined. 

We have received a paper by Prof. Dr. Eduard Richter, of 
Graz, containing an account of soundings and temperature 
observations m^e by the author in the lakes of Carinthia, 
Carniola, and Southern Tirol. The data discussed form the 
basis of the second part of the Atlas of the Austrian Likes, 
prodaced under the joint editorship of the author and Prof. 
Penok, and published in the Vienna Ahkand^ 

Tus Geographic for January contains an 

aftiote by Mr. R^rt Stein, of the U.S, Geological Survey, on 
^"ntfec Weeks in Hubbard Bay, West Greenland”: the 
author, anxious po gain experience in Anstiic work, was landed 
by Peary in his laat expedition. Another paper, Mr. W. J. 
Metieei dealt with thp Modern MmWffi Problem,” defined 
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as being *^oot that of navigation, not even that of normal 
regimen as a great river, but that of the floods to which the 
stream is subject.” 

“The Mechanics of Soil Moisture” forms the subject of a 
paper by Mr. Lyman T* Briggs, published by the United States 
Department of Agriculture. In it the author explains in simple 
ter^issucb of the physical properties of liquids, including surface 
tension and viscosity, as are necessary to explain the retention 
and motion of water in the soil. To scientific students of agri¬ 
culture, such an insight into the elementary laws af capillary 
phenomena will be useful in enabling them to explain the why 
and wherefore of the differences between heavy and light soils. 

In a brochHre of six pages, on “ .^ther. its Nature and Place 
in the Universe,” by Dr. Hugh Woods, published by the Medical 
Magazine Publishing Company, the author, after propounding 
his views on the existence of the ether and the why and where¬ 
fore of certain laws of nature, concludes by remarking : “ The 
theory opens up far too wide a field for one man to traverse, 
however cursorily, especially when he can devote only a few 
leisure minutes to the difficult and laborious task.” With this 
opinion we are certain that all who have read the paper will 
unanimously concur. 

The *• Electrical Trades' Directory and Handbook,” noticed 
in last week’s Nature, contains 1174 + cUx pages in all, in¬ 
cluding the pages of advertisements., The extensive character 
of the electrical and allied industries may be gauged by the great 
size of the new volume of this Directory. 

An English edition of the two volumes of “ Audubon and his 
Journals,” the American edition of which was reviewed in 
Nature of February 24 (pp. 386-7), has just been published 
by Mr, John C. Nimmo. Every field club and naturalists’ 
society should add the volumes to their libraries, for they are 
full of interesting notes on outdoor natural history, and on the 
character and methods of a naturalist whose name is familiar to 
all observers of nature. 

A SECOND edition of Prof. Heinrich Weber’s systematic 
treatise on algebra, the “ Lehrbuch der Algebra ” (Brunswick : 
Vieweg und Sohn) is in course of publication, and the first volume 
of the new edition has just appeared. The scope and value of 
this masterly work has already been indicated in Nature (vol. 
Iv. pp. 35 and 481, November 12, and March 25, 1896). In the 
new edition the plan and method of the original work has been 
retained. About fifty pages of new matter have been added; 
corrections have been made where necessary, and paragraphs 
which appeared sUghtly obscure have been elucidated, while 
the section on the theory of elimination has been considerably 
enlaiged. 

An ingenious actinograph, devised by Dr, Hurter and Mr. 
V. C. DriflUeld, has been sent to us by Messrs. Marion and Co. 
By means of a small double slide-rule, and a sliding set of 
curves movable at right angles to the motions of the ruleSi the 
variables concerned in photographic exposure are shown in 
their varying relations to one another. To find the time of ex¬ 
posure, the scales corresponding to the light, the lens, and the 
speed of the plate are set in their proper positions, and then 
the correct exposure can be read off. For photography unde^ 
various conditions, such as views, portraiture, interiors, and 
copyif^, a table of factors are given. By using the actinograph 
intdligently a photographer may be confident of obtaining a 
good i^gative, 

Ai^paratus for simple experiments in physics, such as are 
described in manuals and text-books used in elementary physical 
laboratories, now take a prominent place in the catalogues o 
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scientific instrument maWers. A catalogvie just received from 
:Messrs. W. and J. (ieorge, Ltd., the successors to the late firm of 
Becker and Co., contains illustrations and prices of apparatus 
described in the volumes on practical physics by Schuster and 
Lee, Stewart and Gee, Watson, and Glazebrook, Similar cata¬ 
logues have lately been published by Messrs. Griffin and Sons and 
Messrs. Philip Harris and Co. It is satisfactory to know that 
scientific instrument nrakers are beginning to understand the 
necessity of producing simple apparatus at a low price, now that 
students of physical science are expected to gain their knowledge 
by individual experience, even in the most elementary stages of 
the subject. What some of them have yet to learn, however, is 
that the apparatus is not intended as toys, but as a means of 
obtaining quantitative results ; and unless this end is attaii)^ble, , 
the instruments are of little value. j 

The annual report for 1896-97 of the Director of the Field 
Columbian Museum, Chicago, is of interest to curators of 
museums, and records much progress. It is profusely illustrated 
by photographs of the rooms, and case-objects. In the division 
of economic botany, what is called a monographic installation 
of material exemplifying the North American forest trees is j 
being pursued. The elements of the series comprise a branch, | 
Bowers, and fruit from the same tree, a photograph of the tree 
in summer, and in winter, a seven-foot length of trunk, and 
transverse section, a two-foot map, coloured to show the dis- 1 
tribution of the species, and ornamental cabinet specimens. In 
the department of zoology the cases have, been painted black 
inside. The report on the expedition and field work is of 
unusual interest. An account is given of the party which 1 
entered Somaliland under Mr. Elliot. He regards the collec¬ 
tions made as very valuable, and probably the most important, 
especially as regards quadrupeds, ever brought out of any country 
by an expedition. Casts of heads and parts of bodies showing 
the muscles of the large animals were made, which will prove 
of the utmost service during mounting. Besides these, over 
joo photographic negatives are in hand illustrating the scenery, j 
the people, and also the animals, both living and dead. The 
Ust-named will be used in conjunction with the casts. It may | 
be noted that the museum mostly does its own printing. 

The additions to the Zoological Society’s Gardens during the 
past week include two Prairie Marmots {^Cynomys ludffiHcianus) 
from North America, presented by Mr. J. Maurice Glyn; a 
Spotted Ichneumon {fferptsUs from Nepal, pre¬ 

sented by the Rev. Sidney Vatchcr; a Great Eagle Owl (Sudo 
fNtixmujtft European, preiiented by Captain Betram Goflf; two 
Indian Chevrotaints {Troffu/us ffuminnat 6 d) from India, a 
Manteirs Apteryx {Apteryx fnaHtel/t)y an Owen’s Apteryx 
{Apteryx oweni) from New Zealand, two Cardinal Grosbeaks 
{Cardinaiis virginianu$) from North America, eight Undulated 
Grass Parrakccts {Melopsitta<us undulatus) from Australia, a 
Brown Gan net {Sula ktieogastra) from South America, a Black 
Lark {Melanocoryphayeltonmisis^ d ) from Siberia, four Chinese 
(Juails {Cotur$iix chutensh) from China, a Black Woodpecker 
{Picus martins), a Solitary Thrush {Monticola cyanus\ 
European, purchased ; a Leopard {Felis pardm), born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN. 

Constant of ABEgRATioN.—Prof. C. L. Doolittle, from 
observations made at the Flower Observatory of the University 
of Pennsylvania, contributes a paper on iws subject to the 
Astr, Jour, 428. He slates “ that in view of the present interest 
in the values of the astronomical constants, the Investigation is 
published earlier than was intended. TheiesuU is pr^li^nary 
m the sense that it is derived from a limited amount of material, 
which will ultimately be combined with other data.” 
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Kilstner’s method was employed, and he obtains a result of 
2o”*573 ± o'^' '009, which is even larger than his recent deduction 
of2o’'‘55 from his South Bethlehem observation. 

Since the adoption, then, of do*'*.^7 at the Paris Conference, 
the four most recent deductions all give higher values, viz. ao'''55 
I (Doolittle), 2o"*533 (Fergola), 20"'57 (Finlay), and 20*572 
(Doolittle). 

WiNNRCKE’s Comet (c 1898).—This comet will make its 
perihelion passage in a few days—March 20. In Astr. Nach,y 
No. 34^, Dr.^ Hillebrand publishes a continuation of the 
ephemeris, which shows that the comet U on the borders of 
Aquarius and Capricomus, having passed between a and 0 
Capricomi some few days ago. It is moving slowly in an 
easterly direction, but is l^dly placed for observation ; bo that it 
is unlikely to be seen again in ordinary telescopes until its next 
return in 1904. 

New Vakiaih.k Stars —We learn from the Astronomical 
Journal^ No. 428, that the variability of the star S.D.M. 
-20**2007, announced by Mr. Perry in No. 398 of that Journal, 
has been confirmed by Mr, Parkhurst, and m consequence the 
definite notation 26S9 Z Puppis has been assigned to it. 

The star in Gemini, announced as variable by Mr. Anderson 
in Astr. NacA. 3463, has also been confirmed by Mr. Parkhurst, 
and accordingly it has been called 2404 X Geminorum. 

AstronomicA i. Serials, —The Berliner AsfronomiscAes 
/ahrbuck for 1900 has recently tieen issued, under the editorship, 
as before, of I*rof. Bauschinger, Director of the Rechen-lnslitut 
at Berlin. It contains particulars of the solar eclipse which will 
occur on May 28 of that year, and will be visible as total in the 
Slates of Georgia and South Carolina. leaving North Americn, 
the shadow band crosses the Atlantic, and strikes Euroi>e on the 
coast of Portugal near Oporto, passing over Spain and Algeria. 

The fahrbuch contains the elements of all the small planets up 
to No. 425, which was discovered December a8, 1896, by M. 
Charlois; also opposition element.s of a selected number. 

The data and arrangement are the same generally as in previous 
years, but some important changes are contemplated in the 
planetary table for future years. 

In the Bulletin de la SocUU Astrononiunu for this month there 
are several reproductions of the pAriial eclipse of the moon which 
took place on January 7. Tne photographs illustrating the 
various phases were taken by MM. t^^u^nisset and Touchet; one 
at maximum is fttim a negative taken by M. Kudaux. 

In the same Journal Wim is a summary of Prof. Schiaparelli’s 
fifth ** Memoir on Mars,” containing bis observations matl^ 
during the opposition in 1886. The author has not given a 
general chart of the planet for this year, but his observations of 
1886 happily complete our aerographical knowledge, by a 
porous examination of the north-polar region. A fine chart 
illustrating this region accompanies the paper, together with 
various aspects of the planet on different dates. 

Five instantaneous photographs of Jupiter are also reproduced 
from photographs taken by Prof, l^rnard at the Lick Observatory 
with the 36-inch telescope. 


THE SPITSBERGEN GLACIERS, 

^N Monday last Sir W. Martin Conway delivered a lecture 
^ before the Royal Geographical Society, in which he 
described the principal results of his second expedition to 
Spitsbergen, undertaken in conjunction with Mr* R Gw- 
.wood, in July and August 1897. It wilf be reiriemberwl that 
in the previous summer Sir Martin Conway, with several com- 
i pairions, for the first time explored, with any thoroughness, 

; oeitain pari;s of the interior of the m^n island of :^ubeittenf 
' throwtra. muGb oeiy l^ht on the physical features of the island 
and max mode of origin. In that year the princ^^iul attention 
wait directed to the country south of Ice Fiord, between it and 
Bel] Sound, the result bmng to show that this legiOn was by 
no means the ice-clad country it had previously been ttify- 
sidered. The principill object of last year's expedition was to 
examine a Heir seotibn of the interior, north of le* Fiord, Which 
was still bdittved: sonte to be covered wjth m ice-shoct 

shnilar to that finihd in JSre^^nd. Two districts |n pacri^tte 
were chosen as the nela the one by 

ketorer Garwood liiid) the area the 

f trfemities of Wijde Bhy Ffcd ha the sWiA imd thte m 

in tbeeastt the odHV lying of the hoe jdhiii% 1 Ke 1 i«S^ 
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of Wijde Bay and Ice Fiord. For this second region Sir 
Martin Conway has revived the old English whalers' name for 
Spitsbergen as a whole—King Tames l^nd. 

Although the routes naturally did not ejctend over a very 
large area, considering the comparatively short time available 
for the exploration, Sir Martin Conway had a most interesting 
story to teU of a fight against difticuUies, such as are presented 
in the explorer by few, even of the most remote regions of the 
world. His graphic descriptions, reinforced by the unusually 
fine representations of scenery supplied by Mr. Garwood’s pho¬ 
tographs, brought home to his hearers the chief characteristics of 
the country in a way which could only be surpassed by an actual 
visit to the scenes described. He also gave the meeting an in¬ 
structive study of the problems in physical geography which he 
thinks may be solved by his examination of the country, 
(iarwood Land was first visited, a landing being effected at the 
foot of the Nordenskiold Glacier, near the head of Klaas Billen 
Bay, one of the principal branches of Ice Fiord. The route led 
a little east of north, progress being difficult at first on account 
of the labyrinth of crevasses which intersect the glacier, and 
afterwards by reason of dense fog, and violent snowstorms. Par¬ 
ticularly forcible was the lecturer's description of the white 
curtain of fog in which he and his companions were enwrapped 
for days together, and which in time caused a dased feeling as if 
they had taken entire leave of the solid earth, and were floating 
in some unsubstantial nebula. The steep ^snow slopes entailed 
arduous labour in dragging the sledges, but aher the fourth camp 
had been left some snow domes were reached, from the 
summits of which views down broad valley^ to the east and 
north were obtained, displaying a successj|^ong)£ plateau-fronts or 
Muffs of rock with nM both below ap^^ above them. The 
scenery, as seen by the evening light, w;i^ described as superb, 
the panorama being a glorious mass of ci^ur.. Ketuming to the 
coast, the travellers next proceeded to King's Bay on the west 
coast of the island in 79" N., and thence penetrated inland into 
an interesting region of peaks and glaciers, several of the former 
being cUmbera. The principal mountain group is known as the 
Crowns, and lies between the two main bmehes of the King's 
(jlacier. The peaks of this region present striking characteristics, 
well shown by the photographs displayed on the screen. The 
weather during this expedition was the most perfect imaginable. 
A week at Horn Souna, near the south end of the island, during 
which Mount Hedgehog, one of the highest peaks of the Horn- 
sunds Tinder, was climbed, concluded the exj^dition. Dense fog 
was again encountered here, and the difficulties of the ascent were 
altogether out of proportion to the comparatively small elevation 
above sea-level, tne extent of the actual climb (in the Alpinist's 
sense, of the word) fa^ exceeding that in the case of many of the 
more difficult summits of the Afps. 

The principal geographical result of his second visit to Spits¬ 
bergen is, Sir Miartm Conway considers, the discovery that 
neither of the districts visited, nor, in fact, any large part of the 
islands except New Friesland and North-East Land, is covered 
by an ice-sheet. As long as a flowing body of ice b contained 
within definite mountain ranges, it is a and the di^ricts 

virited were ^th merely g^a^l am) mountain areas. The im¬ 
portance of distinguishing clearly between the two types of ice- 
nearing country was strongly insisted upon by the lecturer, on 
account of the different natural processes to be seen at work in 
the two. The inagnificance of tne excavating action of ice was 
stated, perhaps, somewhat too uncompromisingly; but at any rate, 
as was shown by Sir Marlin Conway, the forces acting on the 
land-surfiftoe beneath an ice-riteet are mainly conservative; while 
in a glacial region^ the rock-faces whidi rise above the general 
sur&ce are exposed to rapid denudation, and great developments 
of surface-form are goiag forwariL The eating-back ’’ pro- 
ceeSB, recognised as a powerful agent of denudation in the case 
of rivers, was held to be equally elEective in that of glaciem* 
althoi^i of course, the result is due to aerial denudation, not to 
glnciarerosion. The work of the. glacier U to carry away the 
debris, the accumulation of which would otherwise arrest the 
process of denudation. Examples were given by the lecturer 
from the Bernese Oberland and the Karakoram Himalayas, m 
which the,present surface features are, in his opinion, duo to this 
eatto'^hacK pioeettj which has entirely modified the original' 
l<;mgma 4 imd drahttg^ of the mountain massea The great mufB 
of Oberiand-Ttche Eiger, Mettctdmrg, and Wetterhom—ihow 


a attiking resemldaiipe to ^ose of I 
At the close of the lecture Mr. 
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interesting details regarding the geological features of the 
country traversed, adefing besides some graphic descriptions of 
the marvellous effects of colour, which give to the scenery of 
Spitsbergen such a unique character. Among the points 
touched upon was the presence in Spitrljcrgen, contrary to the 
formerly accepted idea, of a snow-line some 1200-1500 feet above 
sea leyeL The contrast in the surface features above and below 
this line is most marked, the lower slopes showing as well- 
marked a denudation curve, with gullies due to flowing water, as 
may be seen in our own islands, while the upper regions, show 
the abrupt rock-faces due to frost denudation. In the case of 
the Crowns this has acted along the vertical joint-pl^es of the 
carboniferous limestone rocks which form, as it were, a golden 
crown above the purple Devonian shales of which the more 
gradual, lower slopes are composed. Mr. Garwood als<t gave 
an account of the en-glacial streams, which often flow in a 
direction at right angles to that of the main valley, and which, 
on the retreat of the glacier might leave behind deposits similar 
to the kames and eskers which have so purrlcd geologists in other 
countries. The remarkable ice-tunnels observed may l»e due, he 
thinks, to the arching up of ice-bridges over crevasses, when 
these arc closed up by the movement of the glacier* 

A short discussion followed, devoted chiefly to the theory 
propounded by the lecturer with regard to the action of glaciers 
in modifying the surfade features of a country. 

Prof. Bonney, while allowing that the action supposed un¬ 
doubtedly makes itself felt in certain cases, doubted the admis¬ 
sibility of a comparison between a plateau region like Spits- 
bergen and a region of narrow ridges like the Alps. The V- 
shaped Alpine valleys as a rule follow the lines of dip and strike, 
just as they do in unglaciated regions, while everywhere 
evidences of pre-glacial structure are to be found. From what 
we know of the climate of the Alps before the glacial epoch, 
we.may conclude that in more remote times practically no 
glaciers existed. The characteristics noted by Sir M, Conway 
arc, he considered, rather to be accounted for by the two distinct 
disturbaxrces which have operated in the Bernese Ol^erland. 
The phenomenon adduced is, therefore, probably not more than 
a secondai^'cause in the moulding of the features of a country. 

Mr. J^E. Mart doubted whether the side-glacier, .shown m 
Sir M. Conway's diagram as hanging like a tear-drop on the 
mountain side, could be properly described as cutting back 
through the mountain wall oemnd it. It was important to keep 
clearly in view that the wearing-back process, even in the 
case of glaciers, was really due to tbefaction of the w‘eather at 
their heM. 

Sir’ Erasmus Ommanney expressed his high appreciation of the 
work done by Sir M. Conway and Mr. Ckirwood, and of the 
manner in which the results had been presented. 

Dr. J* W, Gregory agreed in |bp main with Prof. Bonney, 
holding that though the phenomenon alluded to was no doubt 
a tnie cause, it was very uncertain whether it were a primary 
one. 

Sir Henry Howorth considered that Sir M. Conway’s theory 
had at least this in its favour—that it was consistent both with the 
laws of physics a^ of ice. He called attention to the change of 
climate which Spitsbeicen has undergone in recent geological 
times, and to the fact o? its lielonging to the area of land rising 
in level around the North Pole. 


Tf/E LAKE SUPERIOR IRON ORE REGION 

A T the present time the conditions and prospects of American 
“ competition in the iron trade call for very serious con¬ 
sideration. The aggregate value of iron and steel exported from 
the United States to Great Britain and the continent is now 
considerable, the official figures for the first nine months of 1897 
giving a value of 45,693,000 dollars, as compared with 34,549»ooo 
dollars for the corresponding period of 1890, With this increase 
in the exports, there was a decrease in the imj^orts from 
16,361,000 dollars in the first nine months of 1896 to 10,032,000 
dollars in the corre5i>onding period of 1^7. The rapidly in¬ 
creasing intensity of Ameri^ competition is thus apparent. 
The exportation of iron and steel is not a result merely of 
deprewed conditions in the United States, but of lower cost of 

S r^uetJon, brought about by enforced economy in labour, by 
le great discoveries of cheaply worked ore, and by the increased 
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efficiency uf the inininp ami metallurgical plant in use. Un¬ 
doubtedly tl)c greatest advantage possessed by the United States 
is that in the l!ake Superior region they have the most ei^tensive | 
supplies of cheap and rich iron ores known to exist. It is to 1 
the sudden development and unparalleled richness of these | 
deposits that the United States chiefly owe their cheap pig iron. ; 
Tt iSf therefore, a matter of extreme satisfaction that an authori- ^ 
Irttivc description of these deposits has been prepared by Mr. , 
Horace ^ . Wincheli for English readers in the form of an 
admirably illustrated monograph,^ covering seventy fiages of the ; 
Transactions of the Federated Institution of Mining Engineers, i 
and dealing with the histtiry, geography, geology, and mining \ 
industry of the imn-orc region. Only forty years have elapsed ‘ 
since the first regular mining of iron ore was begun in the dis- ! 


Range. 

Mesabi 

Tunft. 

Vo 8 a .973 

Per cent, 
of total. 

2918 

Marquette 

2,418,846 

22*89 

Gogebic 

2.100,398 

19*88 

Menominee 

*.763,235 

16*69 

Vermilion 

1,200,907 

u *36 

Total 

*0.566,359 

lOQ'OO 


The iron-ore belts or ranges are situated chiefly in the Stales of 
Michigan and Minnesota. The tieds occur in rocks of pre- 
Silurian, and probably of pre-Cambrian age, the determinathm 
of the geological age resting wholly on structural evidence. As 
to the genesis of the ores, there has l>een much speculation. 



Oliver Iron Mine, showing a face of ore 50 feet high. 


trict, and during that time up to January I, 1897, the total out¬ 
put was as follows :— 


Range. 

First year, 

Tonn. j 

Marquette 

1856 

46,53s. >87 

Menominee 

1880 

22,994,428 { 

Gogebic 

1884 

20,7^,787 1 

Vermilion 

18S4 

9,220,235 * 

Mesabi 

1892 

‘8.074.583 1 

Miscellaneous ... 


2,320 

Total production to date 

107,618,540 1 


According to the official statistics, the production in 1896 was ! 
as follows :— , 


1 “ The I4i1ce Starter Iron-ore Regioo.'' By 
H'ljtcwpt from tht Transactions of the Federated 
Bn|dneer«, rS97,) 
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KoMm V. WindMll. 
Innltution of Mining 


The principal theories are (i) the obsolete one that the ores are 
of eruptive origin; (a) that they are mechanical sediments { and 
(3) that they are of chemical dngin. Under the third head, the 
chemual action may have been that of or^nal precipitation, or 
that of replacement or segregation of cfaemiwl or cUfttc materfals 
l^ the substitution of iron oxides. Mr, Wincheli inolines to the 
theory of oce^ precipitation advanced %him In 1889. He 
comudbn^ however, that there is no reason to suppose (hat all 
the iron-ore depoaits were formed in the same way. 

From an engioeerte point of view, the Lake Superior region 
is remarkable for the mihner in which lafaour-saviiffi appliances 
are adopted for extracting the iron ore and for loading it into 
railway waggona and eesaels. The result being that at 
present time the mining cost» much below dmt at any prevlm 
period. Thus in fito ^b«htbe Iron and Steel InstlMt vid^id 
the Lake Supedor iron flthwn, the avemge coat of mining wpa 
$f, per ton, At;the presdu time it is a/, ddl per ton, tnmoat 
earns thetnerhods of mbiiag adopted are thene usual in under- 
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ground mines. On the Mesabi range, however, some of the 
wigest mines are worked as open quarries, the ore being obtained 
by steam shovels at a cost of 7^ per ton. The accompanying 
illustration shows the steam-shovel method of mining at the 
Oliver Mine cm the Mesabi range. The face of iron ore is 
50 feet high, and the 90-ton steam-shovel with a cubic yard 
digser shown, is capable of loading 500 tons of ore per hour. 
Itls difi^ult to over-estimate the value to the United States of 
the discovery of ore in the Merabi Range. A producer for only 
four seasons, this district has in sight to-day nearly 400,000,000 
tons of better ore than the average used in the United States, 
and perhaps aoo,ooo tons of ore containing 60 per cent, of 
iron, 0*06 per cent, of phosphorus, and 10 per cent of moisture. 
Indeed, Mr. 'Winchell thinks that it is not unreasonable to 
assert that the range will produce 500,000, ocx> tons of ore before 
it is abandoned. 

At the present time the cost of a ton of Merabi ore laid down 
at a Lake Erie dock is made up of the following items ;— 



j. 

it. 


s. 

A, 

Royalty . 

0 

0 

to 

I 

54 

Mining cost . 

0 

7 h 

to 

3 

14 

Railway freight ... . 

I 

4 

to 

4 

2 

Lake freight 

2 

6 

to 

3 

4 

Insurance, commission, and toss 

0 

24 

to 

0 

10 

Totals. 

• 4 

8 


12 

11 


There is probably no mine which has all the minimum costs, 
and it is evident that prices may go still lower without shutting 
up .enough mines to produce a scaicity of ore. Mr. Winchell 
appends to his valuable paper a carefully compiled bibliography, 
tables of analyses, and statistics of shipments for the past forty- 
one years, Bennett H. Brou<;h. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambkidce. —The following is the speech delivered on 
March 10 by the Public Orator, Dr. Sandys, in presenting, for 
the honorary d^ree of Doctor in Science, Prof. Wilhelm 
Pfeffer of Leipzig, Croonian I^ecturcr of the Royal Society, 
1808 

Veris adventu iam propinquo, dum terra gaudet, dum caelum 
avet nitescere, et arbores frondescere, nihil auspicatius ducimus 
quam veris quasi pnehuntium quendam trans maria advectum 
verbts bene ominatis salutare. Salutamus praeceptorem in- 
s^em, qni rerum naturae pulcherrimam nactus provinciam, 
di^ipulos ex omni orbis terrarum parte alHuentes docct, qua 
le« lilia erocique calyces suos explicent; quoadmonitu flores, 
alii solis calore, alii solis lumine aaducti, se aperiant; arte quali 
mifJtdsa tactum etiam moHissimum reformidetfrondesque teneras 
in sese contrahat; artificio qgam admirabili etiam vites, natura 
caducae, cUviculis suis adminieula quaedam tamquam mantbus 
complectahtur, et quasi animantes a terrasese altius erigant. 
Quam diiucide demonstrat, quicquid terra gignit, secundum ea 
quorum in medio vivit, velut ipsos animantes, naturam suam 
sensim variare ac mutare, Ideih heque per membranam tenuis- 
simam aquae sorbendae rationem, quae fistnous dicitur, neque 
ctllularum motum, qui tkemataxis nuncupatur, inexploratum 
reliquit. Etiam animalium minutissimorUm quae bacUria 
notninantur motus varios quam subtiliter moderatur, et in ipsum 
exitium quam insidiose pelticit. Nuper a Societate Regia Lon- 
dlnensi in Britanniam vocatus, prop^iem (nisi fallor) ostendet, 
in eis rebus quas terra gignit, qumam slt ipse motus fons et 
or^; potissimum modo sucus ipse quern e terra trahunt, 
sj^ntus ipse quern e caela hauriunt, quasi vim quandam mittat 
uberam, unde motuum inter se diversorum varietas tarn magna 
exbriatur, Quid est in his omnibus, Academicl, (ut Ciceronis 
Otar verbis) *‘qutd est, in quo non naturae ratio intellegentis 
apoMoat ? 

mesento vobis sclentiae botaoicae pimaoeptorem illustrem, 
Pro£ei^m Lipsiensem, Willelmum Feeffbe. 

Mr, William Houldsworth, Rosalie. Ayr, has Just inti- 
iiMd«d his intenticfn of presenting to the Univerrity of Glasgow a 
sum of J6oo/., so tnveiied as to yield an annual income of 150/., 
in order to endow a research studentship in connection with the 
fll^lty of Science. The sum of iao 4 u to be paid annually to 
the resimach student on the Itnmdatioh, the remainder to be used 
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to defray laboratory expenses and materials in connection with 
His work, and the fees of such science classes as he may attend. 
To be eligible for appointment candidates must have studied at 
least two years in the University of Glasgow, and the appoint¬ 
ment is to be made in the manner iaid down by the ordinance 
regarding research students and fellows. The period of tenure 
is to be two years, during which the holder must prosecute re¬ 
search studies in the Natural Philosophy department with dili¬ 
gence and regularity. Mr. Houldsworth has taken this method 
of showing his interest in the welfare of the University and the 
advancement of science, and his recognition of the distinguished 
services rendered to scientific research by Lord Kelvip during a 
professorship of fifty years. 

The L^ondon University Commission Bill passed through 
Committee of the House of Lords on Thursday lut. The Duke 
of Devonshire announced that the names of the Commissioners 
were the same as those in the Bill of last year with one excep¬ 
tion, and were as follows :—Lord Davey (chairman), the Bishop 
of l^ndon, Sir William Roberts, Sir Owen Roberts, Prof. Jebh, 
M.P., Prof. Michael Foster, and Mr. £. H. Busk (chairman uf 
Convocation). It was agreed that the powers of the Com¬ 
missioners should continue till the end of 1899 instead of 1898. 
With the object of securing for the Agricultural College of Wye^ 
established by the County Councils of Surrey and Kent, the 
advantages derivable under the Bill, Lord Stanhope moved an 
amendment to the clause referring to the powers and duties of 
the Commissioners, and he was supported by Lord AshcQml>e 
and Lord Thring. The amendment was not pressed on a 
promise being given by the Duke of Devonshire that if it were 
found to be possible without injuriously disturbing the com¬ 
promise mbodied in the BiU ^ would^ endeavour on the report 
to insert words to meet the claims of wye College. 

RF.PLYINC to a question asked by Lord Norton in the House 
of Lords on ThurMay last, the Duke of Devonshire raid he 
hoped the BiU of the Government relating to secondary educa¬ 
tion would be introduced after Eister. He added ; ** It is not, 
and never has been, the intention of the Government to do any¬ 
thing in the nature of what may be called establishing secondary 
education all over the country. Any measure which we propose 
will be solely for the purpose of organising in a better way that 
which already exists, and, possibly, for supplementing it to a 
certain extent. That what is being done by county aothorilieSr 
or municipal bodies, or private i^ividuals is something to be 
done by the Government, is not an idea which has ever lieen 
entertained by the Goveihment. No doubt a certain amount of 
the 800,000/. which has been given to be principally expended 
on technical education may have been at the outset misapplied, 
and perhaps a certain portion of it has been wasted ; but, on the 
other hand, I believe that a very large portion of it is now being 
most usefully employed, and with very great advantage, to the 
various localities. It is not dependent entirely upon the will 
and pleasure of the County Councils. Almost every County 
Council has, for the purpose of administering this grant, estab¬ 
lished ah educational committee, which does not usually consist 
solely of members of the County Council, or need not consist 
solely of members of County Councils. Those bodies are 
gradually acquiring a great deal of experience, and I believe that 
in a great many centres they are at present doing very valuable 
work,” 


SCIENTIFIC SERIALS. 

In the January number of the Quarterly Journal of Micro* 
scopical Science^ Mr. E. A. Minchin gives a valuable addition to 
our knowledge of asconid sponge morphology in a paper on the 
origin and growth of the tnradiate and quadriradiate spicules in 
the family Clathrinidx*. Mr. Minchin here produces mil histo¬ 
logical evidence of his discovery of the composite origin of these 
two kinds of spicules ; he shows that the triradiate spicules ate 
formed by trios of dermal cells which immigrate from the 
epithelium to the interior ; by the division of each cell a sextet 
is formed, and the spicule appears with each of its rays corre¬ 
sponding to two sister cells of the sextet. With regard to the 
quadriradiate spicules the three basal rays develop exactly as do 
tne triradiate spicules, but the fourth or gastral ray is secreted by 
a mother cell derived from a porocyte. The spicules are crys- 
stalline as a whole, but the rays are non-crystalline so long as 
they alre distinct from one another, and may remain so for some 
littfe time after union has taken place; the crystallisation appears 
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to start from the secondary deposit which unites the rays at the 
centre. Much skill and care have been bestowed on the beautihxl 
drawings Uhistcating these researches, and they are admirably 
reproduced in an excellent series of plates.—Prof. MacBride, in 
a paper on the early development of Amphioxus, shows the 
similarity between the ccelomiC chambers of Amphioxus and 
Balanoglossus, and homologiscs the raetapleural lymph canals of 
the former with portions of the collar pouches of the latter ; in 
consequence of this he revives ^teson's comparison of the 
atrial folds of Amphioxus with the posterior collar folds of 
Balanoglossus.—Mr, Shipley gives an account of a new Tm>e< 
worm from a bird in the Sandwich Islands.—Dr. Willey gives 
the diagnosis of a new genus of Enteropneusta,—Prof. Hoswell 
describes a Turbellarian from deep wells in New Zealand.—Prof. 
Ray Eankcster, in a note on the development of the atrial 
chamber of Amphioxus, corrects Prof. MacBride^s stafemenU 
with regard to the well-known researches by himself and Dr. 
Willey on the development of the atrial chamber. 

Bulletin of the American Mathematical Society^ February. 
—The numm opens with an account of the fourth annual 
meeting of the Society on December 29, 1897. After the 
election of the new Council—Prof. S. Newcomb being re¬ 
elected President—eleven papers were presented; of some of 
these abstracts are given, and the ioumats in which they have 
appeared, or will appear, are named.—Prof. Woodward's paper 
on the differential equations defininf|| the Laplacian distribution 
of density, pressure, and acceleration of gravity in the earth 
presents an improved mathematical method for the treatment of 
the problem, previous methods being deemed by the author to 
be lacking in elegance and compactness.—The following are to 
appear in the A tfuric an TouHtal of Mathetnalics —viz. on 
some points of the theory of functions, by Prof. Chessin ; and 
point-transformation in elliptic coordinates of circles having 
double contact with a conic, by Dr. Lovett. A second paper by 
Dr. Lovett, entitled '* Certain invariants of a plane quadrangle 
by projeetive transformation,'’ will be published in the Annals of 
Mathematics, It is a contribution to the theory of a system of 
4-coplanar points, and shows among other things now the 
group theory may be made to yield the details of elementary 
geometry.—Prof. Newcomb's presidential address, given in 
extemo^ treats of the philosophy of hyperspace. ** There is a 
region of mathematical thought,^' he remarks, “ which might be 
called the fairyland of geometry. The geometer here disports 
himself in a way which, to the non-mathematical thinker, sug¬ 
gests the wild flight of an unbridled imagination rather thim 
the sober sequence of mathematical demonstration.” Me defines 
his hyperspace as being, in general, space in which the axioms 
of the Euclidean geometry are not true and complete. Curved 
Space and spwe of four or more dimensions are completely dis¬ 
tinct in their characteristics, and must therefore be treated 
separately. Prof. Newcomb's views have already been stated 
in our columns, and the present address is an imeresting sequel 
to them up to date.—Another of the papers, viz, orthogonal 
group in a Galois Add,, by Dr. L. E. Dickson, is also given 
here. The term ortkogonaif in the present connection, is 
defined, and a remark of Jordan’s shown to be not exact 
{Traits des Substitutions^ p. 169,//. 18-21).—We can merely 
mention that the second meeting of the Chicago Section was 
held on December 30 and 31, 1897, at which twenty-one papers 
were read. Brief abstracts are given. From the Notes we 
learn thaf in the year 1897 membership of the Society 
increased from 280 to 301, and the total number of papers read 
was 88 ! 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, January 27.—*' On the Zoological Evidence 
for the Connection of Lake Tanganyika with the Sea.” By 
J. E. S. Moore, A.R.C.S. 

The results of the morphological examination of the animals 
obtained during the author’s recent expedition to Lake Tan¬ 
ganyika have made it evident that the fauna of this lake must 
be regarded as a double aeries, each half of which is eritlrely 
distinct in origin and nature from the other. Ibe remarkable 
Molluscan shells which were brought home by Button nnd 
Speke, form but a small part of the Mtffltiscan section of the 
more abnormal of these fresh-water stocks. Besides Molluscs, 
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the lake was found to contain fishes, Crustacea, Coelenterata, 
and Protozoa, all of which, like Speke’s shells, present the most 
curiovn marine affinities, and for distinctive purposes the in¬ 
dividual members of this unique assemblage of quasi-marine 
fresh-water organisms are described as members of the Halo- 
limnic group. 

The distribution of the aquatic founas occurring in Lakes 
Shirwa, Nyanza, Kela and Tanganyika, all of which were 
visited and dredged during the exf^dilion, shows (together with 
what is already Known respecting the Victoria Nyansa and the 
more northern lakes) that the Halolimnic animals are exclu¬ 
sively restricted to Tanganyika. It is thus tendered incon¬ 
ceivable that the Halolimnic forms can have arisen through the 
effect of ordinary conditions operating upon the popiuation 
which the lake originally possessed. For the same reasons, it 
becomes equally clear that the Halolimnic animals cannot be 
regarded as the survivors of an old fresh*water stock. Since, if 
we accept either of these suppositions, we are bound by the 
facts of distribution to believe, also, that the Halolimnic animals 
have been destroyed in every African lake but one ; a suppos¬ 
ition which may be ingenious, but which, when the num ber of 
lakes existing in the Africati interior is folly realised, becomes 
grotesque. 

.^^rt from the physical difficulties which the present effluent 
of Tan^tAttyika presents to the ingress of organisms from the 
sea, it IS impossible to regard the Halolimnic forms as having 
recently transmigrated thither from the ocean, since none of 
these animals are exactly similar to any marine organisms at 
present known. They must, therefore, have been in Tanran- 
ytka long enough to modify into their present condition from 
the living oceanic species which we know, or they retain the 
characters of a sea-fauna that has elsewhere become extinct. 

The delicate nature of the lake Medusae, and the fxet that 
most of the Halolimnic Molluscs are exclusively deep-water 
forms, renders it impossible that these organisms can have nuide 
their way into Tanganyika at any time under the physical 
conditions which now exist. 

The facts of distribution and the general characters of these 
forms, as well as the geographical conditions of the kke in 
which they are now found, lead then to the conclusion that the 
Tanganyika region of Central Africa must have approximated 
to a deep arm of the sea in ancient times. 

This view is finally confirmed by the details of the anatomy 
of the Halolimnic animals themselves. For some of the in¬ 
dividual Molluscs of this group combiniMb^ characters of several 
of the most modem marine genera. ^lAe Halolimnic founa of 
Tanganyika, therefore, cannot repiMpkt an extinct fresh-water 
stock, since the characteristic nm-water organisms of the 
present day (which would in eMra case have to be regarded 
as their linear descendants) pmffns the anatomy of vastly older 

the Halolimnic aniihf^ there thus attaches the unique 
Interest that they themselv^ constitute the few surviving in- 
dicatlcms of an old sea whim once extended far into the African 
interior, and which, jud^ng from the cliaracters of the animals 
it left behind, must have: retained its connection with the ocean 
at least as late as Tertiiry times. 

These conclusions, ;U will be observed, are directly in op- 
porition to the views which were originated by Murchison, 
and which depict tfaie African interior as never havipg been 
below the sea at least since the New Red Sandstone age. 

February 17.—^*On the Magnetic Deformation of Nickel.” 
By E. Taylor Jones, D.Sc. 

The experiments were made with a view to further testing a 
result arrived at on a former occasion by the author, viz. that 
the magnetic contraction of a long nickel wire was approximately 
proportional, when allowance was made for the of Kirph- 
{100*8 system of stresses, to the fourth power of the magnetiu- 
tion. 

In order to vary, if possible, the conditions of the experiments 
some prelimioanr measurements were made to find out whether 
temperature had any marked influence oii the magnetic contrac¬ 
tion. The temperature of the specimen was raised by allowing 
warm water to now through the water-jacket of the magnetisit^ 
coil. It was foiind diat at low lield-Btrengthi (up to about 90 
C.G.S.) the magnetic contraction was greater at C. than at 
19^ C. f at hfelmr fields the C9ntra€ti(m was greater at th« lower 
temperature, difference being about 6 per cent, at die field 
330C.G.S- 

Repeated measurements showed that thctonfincUDn 
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tcrapmtuie and field was not constanti but diminished as time 
went on. In order to eliminate this effect as far as possibk the 
subsec^ot measurementa were tnade in the following oftkr 

(1) The Ghan|te of magnetisation accompanying a certain 
increase of tension, and the magnetisation at the mean tension 
(at 10“ C. and 55® C.). 

(a) The magnetic contraction at the mean tension (at 10^ C. 
and 55* C). 

(3) The measuremenU of (i) repeated. 

(4) The magnetic contraction at lo"* C Values of the expres¬ 
sion deduced from Kirchhoffs theory were calculated from (i) 
and (3) for both temperatures, and the mean compared with the 
observed contraction (2). TtW results are shown (for 10” C.) in 
the accompasying diagram. The calculated contraction is much 



less than the observed, and the difference is approximately pro¬ 
portional to the sixth power of the magnetisation. A similar 
result was obtained by comparing the mean observed contraction 
at to* C. (a) and (4], with the calculated value deduced from 
(3). All the quantities measured showed a diminution as time 
went on, especially the influence of tension on magnetisation at 
low fields. The calculated values of the contraction deduced from 
(I) are indicated in the diagram by the points -f + 4* . . .; those 
deduced from {3) by the points © © 0 . . . At the field 275 
e.G.S. the magnetic contraction was about 16 per cent, less 
than it was four months earlier. 

Phyeical Society, March ii.—Mr. Shelford Bidwell, 
President, in the chair.—Prof. J. D. Everett gave a com¬ 
munication on dynamical illustrations of certain optical phe¬ 
nomena. The first part of the paper deals with the 
properties of a series of equal particles attached at equal 
intervals to an uniform stretchied elastic weightless string. 
Their free simple-harmonic modes of wave-motion are first in- 
vesti^ted. The highest frequency occurs when the wave¬ 
length is double that of the common distance a. As the wave¬ 
length increases from a« to infinity, or diminishes from 2a to a, 
the frequency tends to zero. To every wave-length A, between 
2 a and infinity, there corresponds a wave-length A, between 2a 
and a, such that a/Aj + o/A* » i. The fretniency is the same 
for As as for A]. Further examination shows tW the difference 
of wave-length between these two solutions is only apparent, 
and that, so for as the movements of the particles are concerned, 
waves of length A| travelling In one direction, are identical 
with waves of lenj^h A, travelling in the opp<^ite direction. 
The same is true if a/Ai + n/A^ instead of unity, is equal 
to ai>y integer. On the other hand, if the difference between 
a/Aj and aJXm is an integer, the two sets of waves travel in the 
same direction. Any ^mple-harmonic wave-motion of the 
system of particles may thus be regarded as having any one of 
an inffnite number of wave-Imigths. When one particle of the 
system is constfahied to a S.H. motion, of frequency not ex- 
ceedltm that which corresponds to a aa, the whole system 
will ultimateiy vibrate iti equal waves. When the frequency of 
the constiaiAM parole exceeds that due to A a aa, the ufti-* 
mate state will & S,l^. ihotfon with exact opposidOn of phase 
between sucee^ve paiifolea The lumultaneous displacements 
of fhe partlelM at any iostaati as we travel away from the con- 
siialneo particle in ather dlreotion, form a diminishing geb- 
metlleiLl progresii^ with sttpis akemately plus and mmus. 
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Expressions are investigated for the constraining force and for 
the ratio of the energy of the system (consisting of an unlimited 
number of particles) to the energy of the constrained particle. 
The second part of the paper d&us with pendulums. (1) Sym¬ 
pathetic pendulums, suen as two equal ^ndulums suspended 
from the same support (2) Double pendulums, i'.«. one 
simple pendulum suspended from another. In each case the 
investigation consists in seeking a mode of vibration in which 
(he two bobs have either identical or opposite phases, so that 
their displacements are in a constant ratio, positive or negative. 
In every case there are two such modes, one with a' positive 
and the other with a negative ratio. As regards the sympathetic 
pendulums : when they are equal in mass and length, the periods 
for the two modes are approximately equal, and the displaca- 
ment of each pendulum follows the law of a curve of beats,’* 
the excursions are largest for one pendulum when they are 
smallest for the other. As regards the double pendulum ; when 
the lower mass is much less than the i^per, there exist, in like 
manner, motions following the law of beats, provided that, to 
start withf one bob is at rest in the zero position, and the other 
at rest in an extreme position. If the lengths of the two strings 
are decidedly unequal, one fundamental mode has approximately 
the period of the upper, and the ot^er the period of the lower 
penaulum. In the former, the displacements of the two bobs 
arc comparable; in the latter, the displacement of the upper is 
small compared with the lower. The bearing of these con¬ 
clusions is pointed out, first, on Lord Kelvin’s conclusions re¬ 
specting a suspended clock ; and, secondly, on Lord Rayleigh's 
assertion (frequently quoted iu connection with anomalous dis¬ 
persion) respecting the influence on a heavy pendulum ol a much 
lighter one suspended from it* To obtain the phenomenon of 
b^ts in perfection, the upper string must be slightly longer 
than the lower, and the ratio of difftreftce to sum of lengths 
must equal the ratio of lower mass to upper. The beats thus 
obtained explain the experiment described in the second edition 
of ** Rayle^h on Sound,” § 6a. Sellmeier’s application of 
the beats of double pendulums to explain fluorescence is briefly 
described. Stokes explair^ fluores^nce by the analogy of the 
chain of equal particles discussed in the first part of the paper. 
Forced vibrations quicker than the critical frequency are pro¬ 
duced by the action of the vibrating ether on the fluorescent 
body; and when the body is left to itself, its sub¬ 
sequent motion is made up of S.H. components, all of 
which are below the critical frequency.—Prof. R. A. Lehfeldt 
then read a paper on the properties of liquid mixtures. 
In a previous communication (J*hi/, Mag, C, vol xl. p. 398} the 
author followed out the consequences of a certain thermo¬ 
dynamic relation between the composition of a liquid 
mixture and that of the vapour in equilibrium with it, 
and the saturation-pressure of tne system. More stable com¬ 
pounds are now chosen, viz. benzene and toluene mixed with 
carbon tetrachloride, as types of normal organic compounds ; 
and benzene and toluene mixed with ethyl alcohol as types of a 
so-called “ associated ” liquid. These experiments have been 
carried out in the Davy-Faraday laboratory. The measure¬ 
ments come under two distinct groups : (i) vapour-pressure, (2) 
conn})osition of vapour. They were made separately, on material 
I from the same source, prepared identically. To measure the 
vapour-pressure of the mixtures, the dynamic ” method was 
I adopted. An experiment consists in weighing out a mixture, 
takmg its refmctivc-index by a Pulfrich refractomeier, placing it 
in a WUng tube, and after adjusting temperature and pressure, 
taking observations at different temperatures on a rising scale, 
and then on a foiling scale. The refractive-index of the residue is 
again measured ; this is always used for checking the composi¬ 
tion of the mixtures. For determining the composition of the 
• vapour over liquid mixtures, the method used is to distil a 
little of the mixture and analyse the distillate. The apparatus 
is arranged $0 that the distillate can be drawn off by a tap, 
required. The author criticises the results of Linebarger 
i/aur, AmtrXhem, So(.^ vol. xvii.), and also those of Margules 
(IFrVif. B$r„^ vol. civ.). Lineb^er states that the partial 
^pressure 6f benzene and toluene in mixtures, is simply propor¬ 
tional to the molecular percentage present. This conclusion, 
the author considers, is only roughlytruc ; the partjal pressure of 
the hydro-^rbnn vapour is not necessarily linear in mixtures; 
hence, the rule proposed by Linebarger for determining the 
molecular Weight is incorrect.—The President proposed votes 
of thanks to the authors, and the meeting was adjourned until 
March 25. 
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Chemical Society, March 3.—Prof. Dew^r, Tresident, in 
the chair.—The following papers were read :—Preparation of 
anhydrous hydrogen cyantde and carl)ori monoxide, by T» Wade 
and L. C. Panting. On^ dropping a mixture of equal volumes 
of sulphuric acid and water on to 98 per cent, potassium 
cyanicie, hydrogen cyanide is evolved in nearly theoretical 
amount; with concentrated sulphuric acid, nearly pure carbon 
monoxide is evolved in almost theoretical quantity.—Prepar¬ 
ation of some nitro- and amido-oxylulidines, by J. N. Collie 
and T, Tickle. The authors have prepared mononitro- and 
monamido-derivatii es of pseudolulidostyril and elhylic pseudo- 
lutidostyrilcarboxylatc by the ordinary methods. —Production 
of some nitro- and amido-oxylntidines. Part ii., by Miss L. 
Hail and J. N. Collie. Nitroluiidone is obtained by nitrating 
lutidone with a mixture of nitric and sulphuric acitis ; the 
platinichJoride of amidolutidone, when warmed with hydro¬ 
chloric acid, seems to yield a salt of propine diamine, 
CMe(NH^): CH(NH-).—On benzene hexabromide, by F. E. 
Matthews The author was unable to prepare the second 
benzene hexabromide described by Orndorff and Howells, and 
could not prepare cither the hexachloride or hexabromide of 
bromobenzene.' - Note on the action of bromine on benzene, 
by J. N. Collie and C. C. Frye. The authors have succeeded 
in proving the presence of ortho-compounds in the product of 
the action of bromine on benzene in presence of sunlight.— 
Note on manganic salts, by C. E. Rice. The author shows 
that the decomposition of manganic chloride in solution into 
manganous chloride and chlorine is reversible.—Some chemical 
properties of concentrated solution^ of certain salts. Part i. 
Potassium carbonate, by W. C. Bieynolds. By crystallising a 
concentrated solutibn of potassium carVxjnate containing the 
chloride, nitrate, or acetate of various metals, the author has 
obtained cry.stalline double salts of the following compositions : 
CuK 3 (COj,L,CuK 5 (COa)^H, 0 ,CuK^CO,),, 4 Hj,O.MnK 3 (CO,)*. 
^HgO, P e 1^2(00},4N2O, CaK2(COa)*, Bi2OK4(C0,i)4,H20, 
Co^(C08)j, 4H20, NiK^(COa)„ 4 HsO, MgKa(C03)„4l 40, and 
AgKCOg.—The colouring matters of the Indian dye-stuff 
Delphimum zalii, by A. G. Perkin and ]. A. Pilgrim. The 
dri^ flowers and stems of Delphinium za/il are used in India 
under the name of “asbarg’* for producing a yellow colour on 
alum-mordanted fabrics. Three colouring matters exist as 
glucosidcs in the plant, namely isorhamnetin, quercetin, and a 
third which was not obtained pure—Some metallic salts of 
natural yellow colouring matters, by A. G. Perkin and P. J. 
Wood. Quercetin, morin, fisetin and myricetin decompose 
potassium acetate in alcoholic solution with formation of 
sparingly soluble metallic derivatives ; lutcolin, upigenin, 
chrysin and gentisin do not do so.—The interaction of mag¬ 
nesium and solution of copper sulphate, by E. Divers, 

Royal Microscopical Society, February 16.—Mr. A,D. 
Mich#iel, Vice-Pre-sident, in the chair.—Mr. T. F.. Barnard said 
that when he gave his demonstration at the November meeting, 
on the application of the electric arc to photomicography, Mr. 
Nelson suggested that it would be of interest if he would show' 
some lantern slides taken in that way; he had accordingly 
brought a few examples for exhibition on the screen. These 
included a series showing ringworm fungi, which he thought 
would have some interest apart from the method by which the 
photogsaphs had been produced, A numl^r of slides were 
then shown, illustrating the appearance of the fungi in various 
stages and under conditions In which the external portions, or 
internal structure of the hair of man and animals had been 
attacked, and their appearance when cultivated artificially. The 
photographs were from microscopical preparations lent by Dr. 
T. Colcott Fox. Other slides were shown of the bacilli of 
anthrax, tuberculosis, typhoid fever, bubonic plague, tS:c. Dr, 
Hebb concluded some remarks by saying that he did not know 
that he had ever seen these subjects so teautifully illustrated as 
he had that evening. Mr. T. Charters White said he could 
endorse all that fell from Dr. Hebb. For high amplification 
he did not know that he had seen anything so sharply defined, 
especially in the case of the Podura scale magnified 6000 
diameters. The Chairman said no one could fail to be struck by 
the clear manner in w'hich these minute objects had been shown. 
[Two of the ^pictures, with a short account of the light used iti 
their production, have already appeared in these columns (p, 448). 
—Mr^ T. Charters White read a paper on microcrystallt^raphy, 
which he illustrated by the exhlbidon on the screen of a number 
of slides of tfie crystals described, had selected them to 
show how large a number of beautiful forms might be obtained 
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from the same salt by causing it to crystalItM under different 
conditions. Mr. Whitf further illustrated the subject by ex¬ 
hibiting the formation of crystals under the microscope. The 
Chairman thought it quite possible that when they came to 
examine these crystals very carefully they would find that the 
ultimate form did, after all, agree with the typical form, but it 
was remarkable to see how other forces could modify these 
forms.—The Chairman ^id they had another paper on the 
agenda, on Foraminifera taken chiefly from shallow water in the 
Malay Archiiiielago, by Mr. Durrand. 

Royal Meteorological Society, February id.—Mr. F. 
Camplxill Bayard, President, in the chair.—Mr. F.. Mawley 
gave a report on the phenologies 1 observations for 1897, from 
which it appeared that there had been a marked ab^nce of 
very exceptional weather during the past phenologica! year, the 
most noteworthy features affecting vegetation being the [lersistent 
rains in March and the three dry periods of May, July and 
October. Until about the middle of May wild plants appeared 
in blossom in advance of their usual time, but throughout the 
rest of the flowering season they were all somewhat behind their 
average dates in coming into bloom. The heavy rainfall in the 
early spring favouretl the hay, which proved the only really 
abundant farm crop of the year, but greatly impeded the sowing 
of spring corn. The cereals were, however, much benefited 
later on by the warm, dry and brilliant weather of the summer. 
Taking the cfmntry as a whole, oats proved a good crop, barley 
an average one, while the yield of wncal was somewhat under 
average. There were also fair crops of roots and potatoes. It 
was owing more to the dry spring and summer and the sunte.ss 
autumn of the previous year, than to the moderate frosts and 
cold winds of the spring of 1897, that the fruit crop was such a 
very light one. Apples, pears and plums, and especially the 
latter, yielded badly, while the small fruits were in most districts 
only average crops.—Mr. Hopkinson read a paper on monthly 
and annual rainfall in the British Empire 1877-^. Ibis the 
author gave particulars of the mean monthly and annual rainfall, 
and the number of rainy days, at the following twelve stations 
ill the British. Empire, viz. London, England ; Port Louis, 
Mauritius, Calcutta and Bombay, India ; Colombo, Ceylon ; 
Adelaide and Melbourne, Australia ; Wellington, New Zealand ; 
Toronto and Winnipeg, Canada; King.ston, Jamaica; andMalta. 

Linnean Society, February 17.—Dr. A. C. L. GUnther, 
F.R.Sm President, in the chair.—Dr. Kakichi Mitsukuri, Pro¬ 
fessor of Zoology, Imperial University, Tokyo, was admitted a 
Foreign Member.—Prof. G. B. Howes, F.R.S., exhibited speeb 
men.s of Dog-fishe.s : (i) SiyUiHm canicula from the egg-case, 
and (2) Scyllinm catulns prematurely hatched, which ne had 
received from Mr, C. W. L. Holt, of the Marine Biological 
Laboratory at Plymouth. The specimens showed the dorso¬ 
lateral and caudal placoids which led FUi^i to propose the 
species StyllUim acanthmtohtm^ shown by Dr. Gunther to be 
tosed upon a developmental character, and had in recent years 
been the subject of some interesting speculations by Paul Meyer. 
For comparison he exhibited also an embryo from the purse of 
Cailorhynckus antarcticus^ showing a similar set of organs, and 
gave reasons for surmising that they are not merely transitory 
vestiges, but of service to the animat while encaMulated within 
Us egg-case. Some additional remarks were made by the Presi' 
dent.—Mr. J. E. Harting exhibited a nearly white variety of 
Mus ratfus recently obtained in Carnarvonshire, and mode 
some remarks on the difference of haunts and habits in the two 
species M. rattus and M. decttmanus^ and on their usual an¬ 
tagonism. In reply to Mr. H, J. Elwes oh the auestion of 
occasional hybridism, he stated that no well-establisned case of 
the kind had been recorded, although some years agd Hr- 
Barrett Hamilton had described , 18S8, p. 141) a suspected 
hybrid which was partly brown in colonrt partly black, and ex- 
mbited some other intermediate characters. He referred to the 
sO'Calied Irish lat, Mus hihemieus of Thompeon, which was 
now regarded as a permanent black variety of Mus dteumanu^ 
not confined to Ireland.—Mr. F. N. Williams read a paper on 
Areuana, one of the larger, genera of Ca^ophyUacese, which 
now includes a considerable number bf spates. Alsiufi and 
others, usually included as .seotions of the genus, he thought 
should^be raided as distinct genera; and Ar^nario 

beix^ distinguished by the same cardinal character which 
separates tychstis from Mr. 0 - S. West teed 

on the histSlot^ of the saKvary, buccal, arid Harden glands 
of the with notes on their toQth-succes^dft 

rclationshijiwf the poison-duct 

J ^ , 
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0 «ologicAl Society f February 23.—W. Whitaker, F.R.S., 
Ptetideiit, in the chair.—On some submerged rock-valleys in 
South Waleia^ Devon, and Cornwall, by T. Codrington. The 
author described various valleys in which the somi rock was 
reached at a considerable depth below sea-level, on the sides of 
Milford Haven and in the Haven itself; beneath the Tivy, 
Tawe, and Neath, the Wye, the Severn, the Bristol Avon, the 
Dart, the Laira, the Tavy, the Tamar, and other rivers. In the 
case of the Dart the rock-bottom had been found at one place 
at a depth of 1 to feet below low-water level, and in the case of 
other rivers at varying depths less than this. The deposits 
showed that some of the infilling took place after the period of 
submei^ed forests, and much before this, for frequent cases of 
glacial deposits filling the bottoms of these submerged valleys 
were recorded. The fact that in the Solent and Thames the 
glacial deposits bordered the sides of the valleys, and did not 
occur at tne bottom as in the case of the valleys described in the 
paper, indicated that the latter were older than the former, 
though they presented tea:ures simitar to those of some of the 
valleys of the North east and North-west of England.—Some 
new carboniferous plants, and how they contributed to the 
formation of coal-seams, by W. S. Gresley. The author, in a 
paper published in abstract in the Society Quarterly Journal 
for May 1897 (vol. liii. p. 245), argued that certain brilliant 
black laminae in coal, and similar materials found among some 
mechanical sediments of the coal measures, ptdnted to the 
former existence of an aquatic plant. In the present com¬ 
munication he described structures in the pitch-coal lamina; of 
bituminous coal and in the glossy black layers of anthracite 
which he believed to be indications of two other kinds of plants, 
and stated that he had* examined structures which might be due 
to some other kinds of vegetation, 


Zoological Society, March j.—Dr. W. T. Blanford, 
F.ILS., in the chair.—Mr. 0 . A. Houlenger, F.R.S., 
exhibited, and made remarks upon, a living hybrid newt, the 
result of a cross between specimens of a hy^id Molge cristaia 
X marmorata and the lormer species, which had been reared 
at Argenton-sur Creux by M. R, RoUinat.—Mr. F. K. jteddard, 
F.R.S , read a paper on certain ^v^ints in the anatomy of the 
cunning Bassarisc {Hassariscus astutus), as observed while dis¬ 
secting a specimen which had died in the Society’s menagerie, 
and called special attention to certain {.wints in the viscera and 
in the form of the brain in which Banariscus agreed with the 
arctoid carnivora.—Mr. G. A. Boulenger, F.K.S., read a 
papCT entitled ** a revision of the African and Syrian fishes of the 
family Cnhlid^^' part I.” The author had come to the con¬ 
clusion that the African and Syrian fishes of this fiimtly were, so 
as was known, represented by nine genera.—A comniunica- 
tion was read from Prof. B. C. A, Windle and Mr. F. G. 
'P^trsons contafoing the second part of a memoir on the myology 
of the terrestrial carrrivora. The present portion dealt with the 
muscles of the hind Ihnb and the trunk in various species, which, 
in many caset, kerned to mve good indications of their affinities. 
—A communication from Dr. A. G. Butler on the Lepidoptcra 
<eollected by Mr. G. A. K. Marshall in Natal and Msshonaland 
in 1895 and 1897 was read. 


Paris. 

Academy ofSciencea, March 7,—M. Wolf in the chair.— 
Chemical actions exerted by the silent discharge. Aldehydes 
and nitrogen, by M. Berthelot. Mixtures of nitrogen with 
various substances of aldehyde function, including acetaldehyde, 
propionic aldehyde, acetone, methylal, aldol, paraldehyde, 
trioxymethylene, formaldehyde, camphor, bencaldebyde, lali* 
cylic aldehyde, and forfurol were submitted to the action of 
the silent discharge for periods varying from eight to twenty- 
four hours. The nitrogen absorbed was measured, and-lfie 

n roduced analysed. The soUd and liquid products were 
talned in qualities sufficient for analysis.—Chemical 
action of the silent discharge. Organic acids and nitrogen, by 
M. Berthelot. The acids studied wens fo^nuc, acetic, propionic, 
tirotemic, bensoic, succinic, maleic, fomaric, phthalic, cam¬ 
phoric, glycolUc, lactic, malic,, tartaric, oxyfaenzoic, pyruvic, 
kvulic, and Mydraoetic acids.-^Observations relating to life 
chemical aqtioo of the silent d^harge on dielectric liquids, 
M., Berthelot. The liquids examined were alcohol, olive 
and ,essence of turpentine. Alcohol ave a mixture of 
|[en and ethane.—:Actipn of cakinin sulphate upon some 
_ ^ salts of the alkalies, by M, A. Ditte. A study of the 
i^uiUbrium produced In aqueous solutions co^^nii^ mdpium 
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sulphate, and varying proportions of alkaline chlorides, bromides, 
ana iodides.—On the number and symmetry of the fibro- 
vascular bundles of the petiole as a measure of the perfection of 
vegetable species, by M. A. Chatin.—On the results given by a 
seismograph installed at Grenoble, by M. M. Levy. The slight 
earthquake shock noticed in the valley of the Po on March 4, was 
clearly shown on the seismoeraphs (KUian and Paulin, Angot) at 
Grenoble.—On the absorptive power of lampblack for radiant 
heat, by MM. Crova and Com pan. It is usually assumed that 
for a given flux of radiant energy the absorptive power of a 
layer of lampblack is equal to unity. This, however, is not 
necessarily the case, the coefficient of absorption varying between 
narrow limits according to the nature of the deposit and,its mode 
of application. A layer of black, applied in the ordinary way, 
may have an absorptive power as low as 0 9. The application of 
several layers, each washed with alcohol and then dried, gives a 
more complete absorption, the coefficient after some six deposits, 
rising to ■98. Fewer deposits of platinum black are required to 
reach the same limit.—Report on a memoir of M. Gonnessiat, 
entitled ** Researches on the law of variations of latitude,” by M. 
Radau.—On the “Histoire cele.stc du 17*’ siecle” of Pingre, by 
M. G. Bigourdan.—Note on the ellipsoid of Jacobi, by M. P. 
Rriiger.—On the determination of the group of rationality of 
linear differential equations of the fourth order, by M. K. 
Marolte.—On c onjugated congruences of pencils C, by M, C. 
(iiiichard.—On the invariants of linear partial differential 
equations of two inde;)endent variables, by M. J- Le 
Roux.—On a problem of Riemann, by Ludwig Schles- 
inger.—On certain first integrals of some dynamical equations 
in two variables ; application to a particular case of the problem 
of three bodies, by MM. j. Petchot and W. Elbert.—Res^rches 
of precision on the infra-red dispersion of qllart^, by M. E. Car- 
vallo. The dis|)ersion was measured l>y means of a Iwlometer ; the 
results differ appreciably from those of Mouton, but show a re¬ 
markably close agreement with figures calculated by means of an^ 
extrapolation formula of Mace de Lepinay, derived from observ¬ 
ations in the visible spectrum and ultra-violet.—Influence of soft 
iron on the mean square of the difference of potential at the ex¬ 
tremities of a bobbin traversed by a high-frequency current, by 
M. H. Pellat.—On the temperature of incandescent lamps, by 
M. P. Janet. The variation of the resistance of the lamp as a 
function of the difference of potential at the ends of the filament 
is measured, and also the variation in the resistance of a cooled 
lamp as a function of the lime. From these, with the weight 
of tne filament, the temperature can be deduced, assuming that 
the filament is composed of pure carl>on. Four lamp.s ^ave 
concordant figures, namely 1610% 1630^, 1620 , and 1720'' C.— 
Some properties of kathcxles placed in a powerful magnetic 
field, by M. Andr^ Broca. The. experiments lead Xo. the con¬ 
clusion that there are two kinds of kathode rays, one of which 
rotates round the line of force of the magnetic field, and the 
other which follows this line of force.—Researches on nickel- 
steel. Variations of volume of irreversible alloys, by M C. E. 
Guillaume.-^Researches on the magneiic properties of nickel- 
steel, by M. Eugene Dumont. A dcicnnination, in absolute 
values, of the magnetic ' permeability of twelve samples of 
nickel steel containing from 26 to 44 j>er cent, of nickel,, 
in fields varying from 14 to 50 C.G.S. units, and at 
temperatures between 78" and 250" C. The results are^ 
expressed graphically in three sets of curves. —Preparation- 
of oeryllium by electrolysis, by M. P. Lebcau, The pure metaP 
is most convcr.icntly obtained by the electrolysis of the fused 
double fluoride of sodium and beryllium by a current of six- 
amperes, and potential difference of 35 to 40 volts.—Chemical 
estimation of carbon monoxide in the air, even in the smallest 
traces, by M. Maurice Nicloux. The method is based upon 
the fact that carbon monoxide is oxidised by iodic anhydride 
at 150"*, giving carbonic acid and iodine, the latter, representing 
the carbonic oxide present, being measured by a colorimetric 
method.—On the dissociation of the carbides of barium and 
mangjanese, by MM. Gin and Leleux. These two carbides, at 
the hif^hest temperatures of the electric furnace, behave similarly 
to cal^itm carbide; not being volatile, but dissociated into the 
met^ and carbon.—Researches on the explosion of mixtures con¬ 
taining marsh gas by electric currents, by MM. H. Couriot and 
J. Meunier. There is no danger of explosion of mixtures of air 
and methane, by wires raised lo incandescence by an electric 
current. It is only when the wire melts, and a spark passe^ 
that an exj^osion is determined,—On the preparation and etheri¬ 
fication of asymmetrical dimcthyUuccinic acid, by M. E. E. 
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Blaise.—<Jn th« synthetical isoborneols, their identity with 
fenoilic alcohols, by MM, G. Bouchardat and J. Lafont. '-On 
the pariial decomn>5ition of chloroform in the organism, MM. 
A. Desgrez and M. Nicloux. A reply to the criticism of M. de 
Saint-Martin. Normal blood gives on analysis a small proportion 
of carbon rnonoxidd This amount is notably increased in the 
blood of animals under chloroform.—A true mucin produced by 
a fluorescent pathogenic bacillus, by M. Ch. Lepterre.—Action 
of the bacterium of sorbose upon polyhydric akohols, by M. 
Gabriel Bertrand. Alcohols show very different behaviour when 
treated with the ^rbose bacillus ; some, such as glycol, xylite 
and dulcite, resisting the oxidising action completelv; others, 
glycerine, sorbite, mannite, being readily oxidised to Icctones.— 
Influence of the medium upon variations in the Protozoa, by M. 
], Kunstier—The larva of the sponges and homolr^ation the 
leaflets, by M. Yves Delage.—On a new type of Copepod, by 
M. Jules Bonnier. The new type, to which the name Piono- 
desmotis pkormosQtihr is given, was found by the Prince of 
Monaco in one of the scientific voyages of the P/incesx Alue,— 
On a cereal of the Soudan, by M. Dyboaski.—A prehistoric 
station at Mount HuberviJle, near Valognes, by M. Le 
Nordez. 


DIARY OF SOCIETIES. 

THURSDA y, Mabch 17. 

Kovau Socirtv, ftl 4.30.—The Croonian Lecture will be delivered by 
P>uf. Wilhelm Pfaffer, For. Mem. R.S. On the Nature Significance 
uf Functional MeubolUin (B4tTieb&‘&to6rwe<£Wl&) In the Plant. 

Koval Institution, at 3.^Magneti^ and Dnunagnetism: Prof. J, A. 
Fleming, F.R.S. 

Linnean Society, at 6.—Natural Selection the Caii»c of Mimetic Re* 
wmblahcc and Common Warning Colours : Prof. E. B. Poulton, F R.S. 
—On the Brain nf the Edentata, mcludiitg Chlaniydophortis : Pr. Elliott 
Smith. —On Ltnmocarpus, a New Genus of Fosait Planta from the Tertiary 
Deposits of Hampshire : Clement Reid* 

Chemical Society, at 8.— The^Rcdiiction of Bromic Acid and the Law 
ofMaao Action; Winifred Judson and Dr. J. Wallace Walker.—The 
Action of Ferric Chloride on the Ethereal Salts of Ketone Acids Dr. 
R. S, Morell and Dr. J. M. Crofts.—Note on the Volatility of Sulphur : 
J. C. Porter.—Action of Ammonia and Substituted Ammonias on Acetyl- 
(irechane : Dr. George Young and Ernest Clark.—Cannabinol: T, B. 
Woodj W. T. N. Spivey, and Dr T. H. Easterflield.—Formation of 
Oxytriazoles from Semicarbazides: Dr. G. Young, and B. M. Stockwell. 

Institution or Civil Engineers, at 8.— Sixth “James Forrest” Lee- 
t|^ire, ^Geology in Relation to Engineering; ProL W, Boyd Dawkins, 

Camera Club, at 8.15.— Some Recent Animal Photographs : Gambier 
Bolton. 

FRIDAY, March 18, 

Royal Institution, at g.—The Bringing of Water to Birmingham from 
the WeJfKh Mountains; /. Mansergh. , 


MONDAY, March aii. 

SuCiETY v-r .\aTs, at 8.—The Thermo-Chemistry of the Bessemer Process. 
Prof. W. N. Hartley, F.R.S. 

Victoria Institute. —A New Babylonian Story of ihe Flood; Theo. G. 
Pinches. 

Camkk.v Club, at 5.30,— Annual Genera! Meeting-At 8.30.— Travels in 

Kashmir .iiul Little Tibet: Dr. Arthur Neve. 


TUESDAY, March aa. 

kovAL lH*iTiTuTiON, At 3.—The Simplest Living Things : Prof. K, Ray 
Lankeiiier, F.R.S. 

I nstitution of Civil Engineers, at 8.—Calcium Carbide and Acetylene: 
Henry F nvlcr. -Extraordinary Floods in Southern India : their Causes, 
and' DcAiruciivc Effects on Railway Works ; E. W. Stoney. 

RoVai. HoT?ricuLTURAL SOCIETY.— Horticultural Soils, 

Roval Photographic Society, at 8,—The Gum Bichromate Process: 
Rpiwrt Demachy. 


WEDNESDAY, 

Society Arts, at 8.— The Preparation of Meat Extracts : C. R. 
Valentine. 

Geological Society, at 6.—The Eocene Deposits of Devon : ClemOQt 
Reid.—On an Outlier of Cenomanian and Turonish near Honilon, with 
a Note on ultns, Ag.: A. J. Jukes-Browise.-Cone-in-Cone ; 

Additional Facts from various Countries : W. S. Oreiley. 

THURSDAY, March b4. 

Koval Society, at 4.30.—The Bokerian Lecture will be delivered by Dr. 

Wi J. RuMiell, F.^S. Subject: Further Experimeofs on the Action 
. exerted by certain Metals and other Bodies on a Photographic Plate, 
Royal Institution, at 3.— Recent Researches in Electricity and Mag¬ 
netism ; Prof. J. A. Fleming, F.R.S. 

INSTITUTION'OP ELECTRICAL Bhoihbers, Rt S.—C«t of G«neraebti jmd 
Dietributlon of BlecfzM Energy: R. Hommoiid. 

Camera Club, at 8.15.—Photographic Engraving In Intaglio: Colonel 
Waterhouse. 
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FR/DA y, March #5. 

Pmybical Society, m ^-^On the Circulation of the Residual Gaaeouii 
Matter in a Crookes'lube: A. A^ Campbell Swintop.—On some Irri'^ 
provaments in the Roberts-Austen Recoraing Pyrometer, and Notes on 
Thermo-electric f^ometers : A. Stansfield. 

Institution op Civil Ekoineerb, at Internal Governor Friction 
H* O. Eurich. 


BOOKS, i»AMPHLSTS, and SERIALS RECEIVED. 

Books.— Evolution Indlviduelle et Hdrddite! F. Le Dantec (Paris, 
Alcan).—Ethnological Studies among the North-West Central (jueenstano 
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^ means of Kites (Cambridge, Mass., Wilson).—Queen's Ck>llege, Galway, 
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H. Cox (Griffin).'—Lehrbucli der Algebra: Prof. H. Weber, Zweite 
Auflage, Krster Band (Braunschweig, Vieweg).—The Collected Mathe¬ 
matical Papers of Arthur Cayley. Supplementary Volume containing 
'Titles of Papers and Index (Cambridge University Press).—Ar.-ineae Hun- 
gariae : C. Chyzer and L, Kulczynski, Tome 1 and 3 (3 parts) (Buda- 
pestini).—Audubon and bin Journals : M. K. Audubon, a Vols. (Nimmo).— 
The Smithsonian Institution, 1846 -1896. The History of iui VtrM Half- 
Century ; edited by G, Browne Goode (Washington).—Smithsonian Insti¬ 
tution. Revision of the Orthopteran Group Mefanopli (Acrldiids): S. H. 
Sciidder (Washington). 

Pamphlets. —Field Columbian Museum. Annual Report of the Director 
to the Board of Trustees for the Year iSc^-g; (Chicago).—Ditto. List of 
Fishes and Reptiles obtained by Field Columman Museum East African 
Ex|Mdition to Sotnali-Land in 1896: S. E. Meek and D, G. Elliot 
(Chicago). 

Srrialk.— Knowledge, March (Holborn),—Botanische Jabrbdcher, FUn- 
fundzwanxigster Band, t and 2 Heft (Leiozig).—Strand Magazine, March 

(Newnes).--Engineering Magazine. March (esa Strand).—Rendiconto 

delle Sessioni della R. Accademia delle Scienze dell' Istituto di Bologna. 
z^S-gb: Ditto, Nuova Serie, Vol. 1, Kasc. r.to 4 (Bologna).—Katalog 
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‘ A BIOGRAPHY OF WILLIAM HARVEY. 
MmUr$; 6f Medicine. IVii/iatH Harifey. By D^Arcy 

Portw, F,S*A., FvR.C.S. Edited by £me?t Hart, 

DtC.L* Crown $vo. Pp. xi + 296, (London: T. 

Fisber Unwin, 1897.) . 

HERE IS probably no name in of European 

physicians antecedent to' our pwi^^me so familiarly 
known as that of rhfc discoverer of thi drculation of the 
bipod. .; Harvey was ope .of the founders of the modern 
method of investigating nature, and he takes rank with 
Gdfileo ai»d Descartes among the selett fe^v who stand 
odt ai landmarks in the early hist^ of eiact science. 

iihd work have therefore iin enduHn^' interest 
for all educated men. Dr. Willises classical biography of 
Harv;cy, ppblished twenty years ago, was not cast in a 
p^^iar hiouM, and is now almost out of ptmt. ft was 
iftfer^fbre time, and thefc was rodm^ for *a new life of 
Haryey; and the late Mr. Hart was fortunate in his 
selection of Mr. D*Arcy Power for this task. Mr. Power 
tells us ih his prefach .' ' . ; ' 

*^It is not possible) nor have I attempted, in this 
account of Harvey, to add much that is new. My 
endeavour has been to give a picture of the man and to 
in his own wordii, for they are always simple, 
ras:y, aiid untechnical, the: discovery which has pLaced 
bitn ip the forefront pf th^i Masters of Medicine/' 

Wot withstanding this’tttb^k dinohdmer, Mr, Poww has* 
^uct^ded in coUncth^g a good dedl of fresh collateral 
idtbfifiation which fh»Pvt«'^unh*4na*rokl«gf8ide light <m 
the ckreer and^surtoOndings df HairVoy^ 

'William HarVey was born in Folkestone in 1578. He 
was the eldeit^ son <yf an opulent IGentish yeoman^ and 
his cdreer wag never hampered hy pecuniary difficulties. 
Hls ^hool boy “ 4 ay 8 ^re passed kt C^antevbui-y, Thence 
he nilgrated Coliege; Cambridge^' where he 

graduated in arts in at the ag« obf hitieteon^ There 
wOre at that«tiift6» no^otganisodv^dhoMa Medicine in 
Btitam, and.Hamy had to Itmlcehe^ore for the means 
Of prosecuting his medicaledo^loh. He chose Padua ; 
and became a pbpit of FabridosT^t^ foremost anatomist 
df his day. Fabrtciu® wda then ^gagdd in perfecting 
hU discovery^ dr rdtheeTe-distfovety, of the of the 

veins^ Fabricius, no doubt, 4 dmdtmrated the existende 
dMhese valves fo Ms cMas ;'«nd it may be inferred that 
H#vey^6 inte^st In the mmicuis ^f t heart and Wood 
^a^;fii^*awaken 4 Xl by Fabrkius 

iah^ht ^Kat the pt>i^e of the^ valves was to prevent 
•ove^^sieY1^s^on of th# veMetrvrW tho blo€>d pas^ from 
fhd larger into the smaller vein^ (a double error), whilst 
they were not needed in the ajirieries because the blood 
wasalwayii in a ttato'^ ebb'It was reserved 
for Harvey to point out the,i^„^rot: use^ and tp indicate 
a^lan. angt^cai the circuLa: 

e^bh.of,, 

Harvey spent four years ^ {^<Mua^ and obtained the 
Pottpr of M^abe erf that, Untyei^ty. He 
dhm setUed in |^<taa, anrf came rapidly to the front 
ihe of he was elected Fellow <rf 

ehe CWl^ of Physicians ; at thirty-one he became 
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physician to St. Bartholomew's Hospital; at thirty-seven 
he was chosen Lumleian Lecturer on Anatomy to the 
College of Physicians. About the same time he was 
appointed Physician Extraordinary to James L, and 
subsequently Physician in Oidinary to his successor 
Charles t. These latter appointments gave HarVey 
.command of the herds of deer in the royal parks, for 
the puipase of the vivisections and dissections which he 
practised in the course of his researches on the motions 
of the heart and blood, and' in hAi investigations on 
embryology. 

Harvey delivered his first coun6 of Lumleian Lectures 
in 1616. It was in these lectures that he first pro¬ 
pounded his views on the circulation of the blood, and 
demonstrated the anatomical and experimental evjdonce 
on which his concHisvons were based* These demonstra¬ 
tions were, as he teUs us, annually;.repeated,at the Lum-.> 
leian Lectures for nine successive years. It was only after 
ithis Jong probation that Harvey ventured to give htsr. 
discoveries to the world. This be did in the form of a 
small L^itin quarto of 76 pages, entitled “ Exercitatio 
Anatomica de motu cordis, et sanguinis," published at 
Frankfort in 163^. This little book is in several respects 
a remarkaMe one/ It constitutes'the earliest record we 
possess of a really scientific investigation in the domain 
of bVlctgy based on .systematic, observation and ex- 
periEOentip Although written 270 yeara ago, > the work is 
essentiaUy moderhr in tone and method. It is, in fiict, 
the precursor and prototype of the scientific ‘' mono¬ 
graph ** jofi. our own day, and stands favourable com- 
paxiaod; with,the best master^pieces of recent times. In 
th^^lrepttae Harvey established absolutely the fact of 
; tbe;d|Dcii«haion of the blood, and rthe fact that .the heart 
was we propulsive agent in the movement. But he was 
unable, from his want of a microscope, to indicate the 
precise. path B.long, which the Wood travelled from 
the terminal arteries to the commencing veins. He 
erroneously conjectured that the blood percolated the 
organs ahid tissues as water percolates the earth and 
produces springs and rivulets. In less than twq years, 
after Harvey’s death the improvements in the microscope 
enabled Malpighi and Lccucnboek 10 demonstrate the 
completion of the dreuit of the blood through .the 
capillaries in the web of the frog’s foot. 

After the publication of his treatise on the circulation, 
Harvey seem^ to have concentrated himself, as regards 
physiologicai work, on his investigations concerning, the 
generation of animals. He gradually accumulated an 
immense amount of information on this subject, which 
wa|l{ eventually collected together anrf prinfei;^ towards 
the close of Harvey’s life, in a separate vdlume, upder 
the superviision of his friend Sir George Eht, with the 
J iltU if “ Exercitationes de Generatlonc AnimaJium.” 
Tjws i^bok, though many times larger than the treatise 
on the motions of the heart and blood, is incomparably 
leas satisfying. To the modern reader the reason of this 
, shbr^cqpiihg is plain enough ; Harvby was stopped at 
cyir^ critical point by his want of a Uiger magnifying 
p<i;^ah, He had at his disposal only a pocket lens, which 
milgniiScd pierhaps four diameters. He knew nothing/ 
am could know nothing, of the cellular elements of the 
ovttivh nor of the motile filaments which constitute the 
essence df the spermatic fluid. 

Y 
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The later years of Harvey’s life were passed in peaceful 
retirement. The civil troubles of the time had broken 
up his household and scattered his patients, but had left 
his private fortune unimpaired* At the age of sixty- 
eight he relinquished his appointments and practice, and 
went to reside with one or other of his brothers, who 
were wealthy London merchants. He still continued the 
studies he loved so well—for he had an enduring passion 
for original research—and maintained his interest in the 
College of Physicians, to which he was a large 
benefactor. 

Sir George Ent gives us a touching glimpse of him as 
he appeared in his seventy-third year at the house of his 
brother Daniel, at Combe. 

“ I found him, Democritus like, busy with the study of 
natural things, his countenance cheerful, his mind serene, 
embracing all within its sphere. 1 forthwith saluted him 
and asked if all were well with him ? * How can it,’ said 
he, * whilst the Commpnwealth is full of distraction and 
I myself am still in the open sea ? And truly did 1 not 
find solace in my studies and a balm for my spirit in the 
memory of my observations of former years, 1 should 
feel little desire for longer life. But so it has been, that 
this life of obscurity, this vacation from public business, 
which causes tedium and disgust to so many, has proved 
a sovereign remedy to me.’ ” 

Harvey had the satisfaction of living to see his great 
discovery generally accepted as true. In his old age he 
was known and honoured throughout the learned world. 
The College of Physicians erected a statue in his honour. 
In his seventy-sixth year he was elected president of the 
College, but declined the honour on the plea of the in- 
firmities of age. Harvey made a peaceful ending in his 
seventy-ninth year, and was buried in what is now called 
the “ Harvey Chapel ” in the parish church of Hempstead 
in Essex. 

Mr. Power has produced a work of permanent value, 
which is not likely to be superseded. The book is in¬ 
vitingly got up, and is eminently readable. It should 
attract a large circle of readers both inside and outside 
the professional pale, W. R. 


7 '//£ NOTIONS OP CLASSICAL WRITERS 
ON GEOGRAPHY. 

A History of Ancient Geography. By H. F. Tozer. 

Pp. xvii 387. (Cambridge University Press, 1897.) 
HE want of a short, popular history of classical 
geography is one which has been long felt, and 
there is no doubt that the little volume before us will 
help to fill it. The great work by the late Sir Henry 
Bunbury, from which Mr. Tozer has so largely drawn, 
is hardly fitted for a text-book, even for advanced 
students, for the subject of ancient geography is treated 
therein in such an exhaustive manner, that no ordinary 
student who has other subjects to master can ever hope 
to have sufficient time to study it in the way in which it 
should be studied. It is somewhat a matter of doubt if 
Mr. TozeFs, with its three hundred and seventy pages of 
closely-printed matter, is not too long when the absolute 
needs of the student are taken into consideration ; still 
the reader will soon see how to pick out the important 
facts from this pleasantly written treatise, and how to 
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let alone the generalisations and discussions of theories 
which though interesting enough are not essentials. 

The first thing that strikes the reader is the fact that 
Mr. Tozer has described his work inaccurately ; it is not 
a “ History of Ancient Geography,” but a History of 
Ancient Classical Geography.” In days gone by when 
Oriental studies had not attracted the attention of 
workers, and the works of Greek and Latin writers were 
believed to contain all the history of the nations that are 
past and gone, the title which Mr. Tozer has given to 
the work would have been well enough ; in these days, 
however, it is misleading. On p. 3 Mr. Tozer says : 

“ The natural starting-point for such a history must be 
the shores of the Mediterranean, because the peoples 
that dwelt in the neighbourhood of that sea first culti¬ 
vated the science of geography on an extended scale, 
and it was from that quarter that the information was 
originally derived which furnished the material for such 
a study.” 

Very true as far as it goes^ but Egypt and Syria both 
form part of the Mediterranean coast on the south and 
east, and yet Mr. Tozer’s book tells us next to nothing 
about cither, although so much is now known of both 
countries, and of the ancient intercourse which existed 
between them in very old times. Hieroglyphic in¬ 
scriptions are extant which describe military and other 
expeditions to the heart of Africa and to the coasts 
of Arabia from the period of the sixth to the eighteenth 
dynasty, and several long historical texts which describe 
the progress of Egyptian arms in Western Asia arc so 
well known as to make it difficult to see why Mr. Tozer 
has not made use of them. The Tell el-Amarna tablets, 
which have now been translated into English, French, 
and German, form a most valuable mine of information 
for the student of ancient geography, and yet they arc 
not mentioned in Mr. Tozer's work. It is not yet 
possible to identify all the places the names of which are 
given in these remarkable documents, but it is quite easy to 
sketch the main trade and military routes between Egypt 
and Northern Syria, Western Mesopotamia, See, About 
the fifteenth century before our era a certain Egyptian 
gentleman set out on a journey to Syria and, fortunately 
for us, he wrote an account of his experience to a friend 
wherein ho detailed the events of the way, the names of 
the places at which he stayed, and several matters of 
considerable interest to the geographical student. M. 
Chabas’ edition of the text and translation have been so 
long before the public that the Mohar’s “itinerary” 
might well have been described by* Mr. Tozer. Passing 
front Egypt to Babylonia and Assyria we think that 
enough of the early geography of these countries might 
have been gleaned from the cuneiform inscriptions to 
make two valuable chapters at least, as well as a tolerably 
full map. 

Speaking of the pygmies (p. 30), Mr. Tozer says : 

“We may conclude therefore that the Pygmies of 
Homer were a real people. . , . The Egyptians might 
easily have heard of them, and through them the story 
might have found its way into Greece.” 

A little searching of Egyptian records would ha^« 
shown him that the Egyptians knew a great deal abdiit 
the pygmies, and (hat King Atsa, about ^c. 3360, kej^ 
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a pygmy, who had been brought from Central Africa 
by an Egyptian official called Baurtet, at his court to 
dance and to amuse him. About seventy years later 
another king, Pcpi II., sent a despatch to Hcru-khuf, 
his officer commanding the garrison at Aswin or Syene, 
in which he promised him a greater reward than was 
conferred by Assa upon B&urtet if he would go and bring 
back for him a pygmy “alive and in good health.’^ In 
the inscription which covers the walls of Heru-khufs 
tomb at Asw 4 n (sec Schiaparelli, “ Una Tomba Egiziana,” 
Rome, 1893), account is given of the countries 
through which this brave officer passed, and though it 
is impossible to identify accurately all the places named, 
it is perfectly clear that, like the officer Una, he passed 
through the lands of great trees south of KhartOm,and so 
on to the districts described by Stanley (“ Darkest 
Africa,” i. p. 198; ii. p. 40) and Schweinfurth (“Im 
Herzen von Africa,’' ii. p. 131 ff.), to the land of the 
pygmies. The pygmies were so well known in Egypt 
that a reference to them is made in a version of the 
Book of the Dead ” of the sixth dynasty. In the 
temple at Karnak is an inscription of a later period 
which states that “ the pygmies came from the lands of 
the south to do service in it/’ and in it, as in the earlier 
texts, no doubt can be entertained as to the correctness 
of the identification of the word tenk with “ pygmy,” for 
in each case it is followed by the determinative of a 
thick-set, stunted little man. We arc hardly justified in 
assuming that the Egyptians had any dominion de facto 
in Central Africa, but there is no doubt that as far back 
as the time of the fifth dynasty they were well acquainted 
with the products and people of th^tt remote land. 

Again, on p. 21 the firmament of bronze which Mr. 
Tozer describes is nothing but the square metal plate 
which the Egyptians thought formed the sky and the 
floor of heaven, which was supported by four mountains 
or props placed one at each of the cardinal points ; from 
this at night the stars were hung out like lamps, and in 
fact one of the names for stars, khabesu^ means nothing 
but “ lamp.” The god Atlas is, of course, nothing but a 
Greek form of the god Shu, whose functions were to 
lift the sky up from the earth at dawn, to support it 
during tfie day, and to let it down again at night. The 
inscriptions of Egypt would similarly afford many an 
explanation of passages in Mr, Tozer's book. 

Among minor matters it seems to us very doubtful if 
the name Samos is derived from the Semitic shtimah 
<p. 5); the Arabic word kasdir is, of course, derived 
from the Greek as Dozy showed (Suppl. it. p. 355, 
col 2); it is very doubtful if the names “ Asia ” and 
“ Europe ” are derived from the Assyrian words “ to go 
forth’* (of the sun), and “to set” (of the sun); the 
Peutinger Table was published in its entirety, and it is 
only besjardin’s description of it which is unfinished 
(p. 310); and we should have preferred the conical to 
the ejliptical projecti^ of Ptolemy's map given on the 
plate which frees p. 341, It only remains to say that so 
far as it goes Mr, TozePs book is good, and that the , 
classical portions of it have been carefully done; ih a 
new edition we ho^ that the sources of the information 
which we obtain from Greek and Latin writers, and which 
rtvay be traced to hieroglyphic and cuneiform records, 
will be duly descnbttd and Set forth. 
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OUR BOOK SHELF. 

La Tearia dei Raggi Rimfgen. By Prof. Filippo Re. 

With two plates. Demy 8vo. Pp. 64. (Palermo ; 

Alberto Reoer, 1898.) 

In the first three chapters the author discusses the exist¬ 
ing theories which regard Rdntgcn rays as longitudinal 
waves, molecular streams, and transverse waves of ex¬ 
tremely short wave-length. He then proceeds to sum¬ 
marise the various hypotheses which have been advanced 
to account for the electro-dispersion of these rays, and 
their capability of bending round obstacles. Chapter vi. 
deals briefly with other kinds of new rays^namely, 
Becquerel rays, Le Bon’s rays, and Winkelmann and 
Straubel’s “ spathofluoric ” rays, A comparison of the 
properties of X-rays with those of Hertzian electric oscil¬ 
lations of considerable length, leads Prof. Re to propound 
the hypothesis that the former are electric waves of prac¬ 
tically infinite length. This hypothesis, the author re¬ 
marks, has close analogy with that proposed by Sir G. G 
Stokes at Liverpool, who suggested that Rdntgen rays 
might be due to non periodic disturbances of the ether. 

In attempting to show how this theory accounts for 
the physical properties of Rontgen rays, Prof. Re has, of 
necessity, left unanswered many questions which natur¬ 
ally suggest themselves, and in answering others has 
hardly made out a strong case in favour of his views. 
He attributes absence of reflection to the great pene¬ 
trating power and diffusion of the rays, and absence of 
obsetved polarisation to the impossibility of arriving at 
any practical result with the means commonly employed ; 

I but these explanations can hardly be said to support the 
present theory more than any other. To account for 
cryptochrSism the author has to suppose that, although 
the waves are of practically infinite length, their lengths 
are nevertheless of different magnitudes. We should 
have liked to sec the question of the magnetic deform¬ 
ation of Rdntgcn and Lenard rays discussed in connec¬ 
tion with the present theory. Why such rays should be 
produced by an apparatus so different from a Hertzian 
oscillator as a Crookes* tube, might also well be asked. 

The author’s familiarity with current research affords 
sufficient guarantee of his competency to put forward a 
theory possessing certain points of novelty. We are still 
so muen in the dark as to the nature of Rontgen rays, 
that every new theory is worthy of the careful consider¬ 
ation of physicists. Without wishing to commit our¬ 
selves, the theory of electric waves of very great length 
strikes us at first sight as being no less plausible 
than many of the other hypotheses which have been 
propounded. 

A Text’book on Applied Mechanics, By ^ Andrew 

Jamieson, M.I.C.E., Professor of Electrical Engineer¬ 
ing in the Glasgow and West of Scotland Technical 

College. Vol. ii. Pp. xiii + 388. (London : Charles 

Griffin and Co., Ltd., I897.) 

This text-book, of which this is the second volume, was 
written mainly for second and third year students of 
applied mechanics. Parts i. and ii., which form vol i., 
deal with the principle of work and its applications, and 
gearing ; the present volume, divided into Parts hi. tovi., 
includes motion and energy, graphic statics, strength of 
materials, and hydraulics. 

The volume is divided into fifteen chapters, called 
lectures, though the ground covered in any one of them 
is generally much greater than any teacher wcmld attempt 
in one lecture and numerous illustrative examples are 
given at the end of earn chapter. It is refreshing to find 
the author introducing the calculus so freely into a text¬ 
book primarily intended for science and art students. 
Ih Part iii. the author discusses very fully such important 
practical questions as the energy of fly-wheels, engine 
governors, and the balancing of moving parts : the whole 
section IS a very complete and good one. The next 
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section, Part iv., is entitled Graphic Statics,” and is 
devoted to the graphical determination of the stresses 
in the bars of framed structurest and to the theory on 
which these graphical constructions depend. The 
examples selected are comprehensive, and include most 
of the ordinary roof and bridge trusses ; cranes, sheer 
legS) &c.) are also studied. Bending moment and shear 
diagrams, which come very much better in Part v., are 
rather out of place in Lecture xxviii. ; it would certainly 
have been far better, and less confusing to the reader^ to 
have* taken them up in the section on strength of 
tnaterials, which forms Part v. of the book. This sec¬ 
tion is by no means as complete as the others preceding 
it. The lectures dealing with the stresses and strains in 
beams and shafts are full, and well worked ouf; but 
tension is treated in a very half-hearted way, while struts 
and their strains and stresses are simply entirely ignored: 
this is most unsatisfactory. It is to be hoped that in 
a hew edition Prof. Jamieson will look to this. The omis¬ 
sion detracts greatly from the practical value of Part v. 

The last Section (vi.) is hardly entitled to the name of 
hydraulics, and it would have been far better to have 
omitted it altogether. There are only two chapters: 
one deals with the hydraulic plant in a modern gas¬ 
works ; it is, however, almost exclusively descriptive, 
quite unlike all the rest of the book. 

The last chapter is given up to refrigerating machinery ; 
though what this has to do with hydraulics the 
author does not condescend to explain : it is, in fact, good 
matter in the wrong place. We confidently recommend 
the book to engineering students, who will find it of 
much use in their study of the various branches of 
practical mechanics touched upon by the author. 

H, B. 

Twenty’first Annual Report (1896) of the Department of 

Geology and Natural Resources, Indiana. By W. S. 

Blatchley, .State Geologist. Pp, viii + 718. (Indi* 

anapolis, 1897.) 

The contents of this volume refer very largely to the 
economic natural resources of the State of Indiana; and 
embrace the results of the work accomplished by the 
different divisions of the Department under Mr. Blatchley^s 
administration during the year 1896. The papers deal, 
with the petroleum industry in the State, composition of 
Indiana coals, Indiana caves and their fauna, the geology 
of the middle and upper Silurian rocks of Clark, Jeffer¬ 
son, Ripley, Jennings and Southern Decatur Counties, 
the oolitic limestone of Indiana, the natural gas of the 
Slate, the geoloey of Vigo County, and the uncultivated 
ferns and fern allies and the flowering plants of the same 
county. Several excellent plates illustrate the report, and 
the whole volume shows that the State, which twenty 
years ago was noted mainly for her agricultural products, 
possesses great natural resources, and is rapidly assuming 
high rank as a mineral producing and manufacturing 
centre. 

The Mines of New South WaleSy 1897* Compiled and 
edited by C. W. Carpenter. Pp. 552 + Ixxviii. 
(Sydney, London, &c.: George Robertson & Co.) 

THE vast mineral resources of New South Wales may be 
judged by reference to this handy volume. The mines— 
which range from the mines of the Broken Hill Proprietary 
Company, with 6,512,000/. of dividends, to a coal mine 
worked by its proprietor in his spare time—arc ip the first 
place arranged geographically, andt in the case of eacb^ 
particulars are given—as the proprietors^ development, 
yields, area, &c. In the geological section of the book 
the mines are arranged under the names of the tninertda 
obtained from them. The remainder of the volume 
taken up with descriptions of batteries and ^orp-reductng 
works, and lists of directors of mining companies, New 
South Wales mining patents, and an alphabetical list bf 
mines. 
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LETTERS TO THl^ EDITOR 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his (o^spmdenis. Neither tan he nndntoke 
to return, or to correspottd with the writers of, rojoctea 
manuscripts intended for this or any other part jj/^Naturk. 
No notice is taken of anonymous comm 44 nicati&ns.'\ 

The Submerged River-Valleys and Escarpments off 
the British Coast. 

In connection with the observations of American geologists— 
especially those of Prof. J. W, Spencer and Mr, Warren Uphani 
—on the “ drowned terraces and caiSons of the American 
coast, the eastern lx>rders of the North Atlantic afford 
interesting results when examined with the aid of the Athnimlly 
charts. It has long been known from the researches of the late 
Mr. Godwin-Austen, Prof. T. Rupert Jones, and others, that the 
British Isles arc planted on a platform, of about 100 fathoms 
near its margin, and known under the name of “ the lOO-falhom 
platform." I am now engaged an a careful study of this physical 
feature, and the results, though as yet incomplete, are of such 
interest that I may be permitted to place them briefly before 
your readers. By tracing the contours, which may be drawn on 
the chart of the British Isles from the neighlxmrhood of Rockall 
as far south as the entrance to the Bay of Biscay by the aid of the 
very numerous soundings, two well-marked features may l>e 
recognised. The maigin of the platform is very nearly denned 
by tne too-fathom line off the coast of .Scotland, where it 
terminates along ** the Vidal Bank"; but from this level it 
gradually falls away southwards, till at the entrance to the Bay 
of Biscay it reaches the aoo-fathom contour; from this margin 
the floor of the ocean gradually slopes upwards to the coast, so as 
to constitute a shelving plain with little interruption. West of 
the coast of Ireland the platform is as broad as Ireland itself; 
that is, about 2cx> miles at its greatest breadth ; and here it 
breaks off in a magnificent escarpment of no less than about 
1300 fathoms (7800 feet) in height, its base giving place to a 
second gently sloping plain from 1500 to 2000 fathomi^; or gooo 
to 12,000 feet in deptn, leading down to abyssal regions. This 
grand escarpment of about 7000 feet in height is continuous with 
the Vidal Bank, and.^||^ite the English Channel Ix^nds sharply 
round to the eastwai^,%in some degree conforming to tlie outline 
of the land. That 'Sits escarpment was once an emergent 
physical feature, corresponding to those of Eastern America, 
now submerged, 01 of the now unsubmerged terraces of Colorado, 
is a deduction of which I am now al^lutely convinced, not¬ 
withstanding the stupendous physical changes which the de 
I duction inv( 3 ves. We will now proceed to consider briefly some 
evidence of a conoborative kind, from which 1 cannot see any 
possibility of escape ; I refer to the existence of river-valleys now 
traceable across the British platform, anil opening out in^o 
gorges on approaching the edge of the escarpment, Some of 
the existing river-courses, like those of vhe Severn aiivd the 
Kenmare rivers, arc somewhat obscurely indicated by the sound¬ 
ings across the platform ; but there are two distinctly traceable 
river-courses which are now altogether submerged: the first 
descending from the Irish Channel; the Stoond Uirough the 
English Channel. Assuming for a n^omeot, what will scarcely 
be denied, that the platform down to a depth of 100 to 200 
fathoms was formerly a land it Is clear that the streams 

entering from the existing landl must hav^ Had an outlet by 
meansuf rivers entering the Atlantic westwards.. The examina¬ 
tion of the soundings shows chat thU drain^e w^s effected by 
mean$ of two large rivers running near the centre of these 
channels, receiving the streams from liUher side. On tracing 
them across the platform, and on approaching the edge of the 
escarpment, we find the channels rapidly deepening, and within 
a mile or two of the edge taking the form of deep apd narrow 
gorges, ultimately broadeniim out into** ehibaymants/^ da^end- 
Ing down to the very base of the escarpment itself ; condition 
corresponding to the ** base levels of erosiop ” ,of the American 
geologists; and aUo represented by somd pf the 
ijords. Such physical features, are altogether tertieairiaS^ It U 
impossible (as it seems to me), that they dould ^, have been 
originated while the region referred to was in itapr^ent con* 
dtdon of ocean-bed« One portion of the. rim- valley wh 
drained the English Channel U very clohrty indited oh the 
chart under thlp' ndme of the *' l^d Tnif abti^t 

a quarter of a hilie broad and sevehtf tulles In lehgthj OedUphta 
that narrow pari of , the Ohdhhd Capprie^ Hague 

the coast of France and the Bftlof POriUnd. VTHriwihetiLtJho 
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course of this oM river-valley over the platform the channel has^ 
to a great extent, been choked up and nearly obliterated by the 
deposit of sediment constantly going on for long ages; but along 
this part of its course, owing doubtless to the force of the tidal 
cunrenta due to the narrowness of the channel, the sediment has 
apparently not been able to accumulate ; hence the well-defined 
lianks of rock which the soundings disclose. As regards the 
submerged channels of the existing rivers entering the Atlantic 
westwards, only faint indications can be obtained from the sound¬ 
ings; nor is tlds surprising when we recollect .that the North 
Sea, the Irish Channel, and portions of the ocean bordering the 
north-western coasts of the British Isles have t)een covered in 
lart by land ice, and altogether by the muddy waters of the 
ater glacial seas, giving place to those of the present day ; the 
rnud, sand and shingle thus deposited have sufficed to cover the 
old floor of the platform for many feel in depth in most places, 
and to 611 up the channels of the streams formed during earlier 
emergence. The total distance from north to south through 
which these observations extend is about 500 mites. I hope to 
be able to return to the subject later on. Epwarp Hiii.r. 


The Use of Compressed Coal Qas. 

It may be of interest to users of the limelight to put on record 
the following occurrences. 

A 40-feet cylinder was 611 ed with coal gas at a pressure of 
lao atmospheres by a Leading London Arm on March 15, 1897 ; 
a small quantity was used, and the cylinder stood till October 
9. It was then used for a mixed jet, and at the end of half an 
hour the light began to decrease, and in another quarter o{ an 
hour practically no gases were issuing. On relighting the jet 
the light was found perfect, and the fault was ascritied to the 
Bearers regulator. 

The cylinder was again used on March 5 last, and again after 
half an hour the light began to fail; but on turning the taps 
full on something audibly blew out of the nozzle, and the light 
was perfectly restored. 

The lime blackened excessively: while white-hot, the “hydro¬ 
gen “ was turned off and the oxygen all0|yed to play on it, when 
the deposit turned a brilliant orange-red^; 

The coal gas was then passed thre^im a glass tube gently 
heated in a Ilunsen dame—a copious mirror which gave 

(he test for iron was formed. 

It seems probable that the jet was choked by the decomix>si- 
tion of iron caibonyl Pt the high temperature. In any case 
there is an obvious dis^vantage in storing for a considerable 
time compressed coat gas in steel cylinders, altogether apart 
from the possilde damage to the cylinders, which has been 
sHowrt to be small. C. E. Ashkokd. 

ilatrow, March 19. 


was come to to proceed with the building to com¬ 
plete the accommodation for the Art Museum, and 
for housing the administrative departments of Science 
and Art. Plans were accordingly prepared by Mr, 
Aston Webb, and accepted, for a building to occupy the 
land on the south side of the Museum facing the Crom-^ 
well Road ; but the sources at the disposal of Chancellors 
of the Exchequer, on both sides of the House, unfor¬ 
tunately did not permit of the grant of the necessary 
funds, and the scheme had since then been in abeyance. 
Since that scheme was formulated, and partly , in con¬ 
sequence of the report of the Commission on Secondary 
Education, it was in contemplation to move to the Edu¬ 
cation Office the secretariat of the Science and Art 
Department, and further—in accordance with the re¬ 
commendation of the Select Committee of last year on 
the South Kensington Museum—it was decided to re¬ 
move the official reudences and certain other temporary 
buildings, which were a source of danger from fire. 
With this additional space at disposal, it would now be 
possible to provide on the eastern side of Exhibition 
koad the necessary'accommodation for both Science and 
Art. It was, therefore, intended to build, in addition to 
the building prcMsed in 1891, further buildings which 
would complete tneffrontage on the Cromwell Road and 
Exhibition' Road sites; and, in the opinion of the 
Government, t^at wo 1 S!d*amply meet the requirements 
of bcjth branches for many years to come.*’ 

On this pi'Oi^bftal thc'TiVwr remarks :— 

“ How far these projects, which the Government regard 
as all that can be reasonably demanded, will be satis¬ 
factory to those who take more than an official interest 
in the matter it'would be premature to speculate.” 

We do not think it “ premature ” to state that it is to 
be hoped ^hat the Government before they go further 
in this matter will obtain some opinions from men of 
science. Th^^ggestion appears little short of disastrous, 
having regaM w the future representation of scientifle 
teaching/and illustrations in our National Institutions, 
for surely the Empire will outlast another century. These 
remarks are not made because the sum asked is too little, 
for we do not believe a Committee, say of the Royal 
Society, or the President and Council of the Society 
itself, appointed to consider the matter, would see its way 
to spend ‘tnofre than 256,000/. to cope with the present 
needs of Science. , , 


T//S SCIENCE EtffWINGS A7' SOUTN 
KENSINGTON 


S INCE the nation acquired, a. good many years ago 
now, a of ground from the Royal Commis¬ 
sioners oif the Exhibition of 1S51, at a cheap rate, on 
which to erect building to foster teaching and research 
in Science and^rti there bnye been many schemes put 
forward, but irothmg donbi at last the teaching of 
Science has be^me desperate. The Government have 
known this falty^jsnd a lew years ago plans were designed 
to bring to I head wtte various schemes by erecting 
^iencc;;vbuiti 4 ix^s oppm side of Exhibition Road, 
and th^A^t bil^dingi on the east side, an allocation of 
the spare land which had been accepted in principle by 
everybodjifr; ! 

npvr b appears there has been a sudden face. 
that tT^j^esent moment Art does not require 
aft ai HSt east side, the inter- 

8 tices/im w N of the science 

btildti^^ We statement made by 

the Eim of Works, on Thursday last: 

^*The Govenimeltt asked for the latge sum of Soo,ooo/. 
for the cotripktififlhdf the Mldingj^ht South Kensington 
incoiknefetton wilh S^iieti^e apd Art. He was^uUe certain 

a t the Copkiptt A wduld pdmit that the settlement of 
t)uh$jtiophed the House and 

by the pubUe tor many years past. In the decision 
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S/C/AGRAP//Y AFTER INJECTION OF THE 
BLOOD VESSEtE WITH MERCURY. 


T O elucidate the relations of the various opaque struc¬ 
tures of the body to one another whilst undisturbed 
by the processes of‘dissection, is one of the numerous 
uses to which skiagraphy has been applied. 

It is obvious that mis process may be extended to the 
blood vessels in the dead body by filling them with some 
medium which is opaque to the X-rays, and in this way 
their relative situations to each other and to the bony 
skeleton may be studied with facility. Various ex¬ 
perimenters have occupied themselves with the task of 
producing such skiagraphs, and amongst a considerable 
number who have obtained successful pictures may be 
mentioned Dutto, Raw, and Remy and Contremoulins, 
the former of whom employed a plaster injection mass, 
the latter one of wax in which bronse powder was 
suwended. 

These results, though sufficiently encouraging, were 
not wholly satisfactory, and one of us (H. J. S.) deter¬ 
mined to follow out a method which he had devised 
befbre he became acquainted with the work of other 
observers, and in which metallic mercury had been 
selected as the substance to be injected. The results of 
our experiments with it have been most satisfactory, and 
it seenfs probable that with the greater experience which 
we have now gained in the methods of carrying out the 
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details of the process, still better work may be done 
than has yet been accomplished. 

The plan which has been adopted is very simple. The 
blood vessels of the part to be injected are well washed 
out with a solution of six parts of common salt in a 
thousand parts of water, and the mercury is then injected 
by inserting into the principal artery a canula connected 
with a small reservoir of the metal by a piece of rubber 
tubing. Care must be exercised to prevent the presence 
of air in the tubing or canula, and the mercury should 
be injected at a moderately low pressure, which naturally 
varies in different cases, but as a general rule may be 
taken at about 30 to 50 mm. of mercury. If the pressure 
is excessive there is considerable risk that the resistance 



Fig. I.—Arterica of bead and brain in a child. > 

which the capillaries offer to its advance will be over¬ 
come, and the veins will be filled as well as the arteries. 
One very important detail is that the injected specimen 
should be moved as little as possible after the injection 
has been effected, as any shaking or change of position 
is apt to cause breaks to occur in the column of 
mercuiy, and thus to interfere with the success of 
the skiagraph. 

We have also found that if the specimen has to be 
kept for some time before the injection is made, one can 
preserve it very satisfactorily by filling the bloc^ vessels 
with a 5 per cent, solution of formalin, which in no way 
interferes with the subs^uent injection, except that it 
lessens somewhat the calibre of the vessels. 
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The skiagraphs have been taken in the ordinary way; 
the authors have employed a lo-inch spark “ Apps- 
Newton’^ coil, and, as a rule, ordinary focus tubes sup¬ 
plied by Mr. Newton, which they have found very 
satisfactory. Of the illustrations which accompany this 
paper, Fig. 1 represents the arterial system of the head 
of a child. The brain is m situ within the craniurn, and 
the whole is injected through the carotid artery in the 
neck. The very abundant blood supply to the basal 
ganglionic masses of the brain is well shown, and it is 
interesting to note the great tortuosity of the internal 
carotid arteries as they pass through the base of the 
.skull, by which the force of the sudden rise of blood 
pressure on the advent of the pulse wave is reduced so 
far as to prevent an undue strain being 
thrown on the delicate structures within 
the cranium. In order to prevent the 
escape of mercury through the several 
vessels in the neck, the head was placed 
upside down upon a small beaker, whose 
shadow appears in the photograph ; 
where large vessels had been severed, 
clamp forceps were applied. 

The other illustration (Fig. 2) shows 
the result of an injection of the branches 
of the system of the superior vena cava. 
The subject in this case was a young 
child, and the incomplete ossification of 
the bones, especially near the joints, 
may be incidentally noted. 

In this instance the body was placed 
lying on its back On the photographic 
plate, whilst the ROntgen lamp was 
fixed in front of the chest; and there¬ 
fore the anterior part of the bony 
skeleton is rendered indistinct, whilst 
theWertebral column and posterior 
portions of the ribs arc relatively pro¬ 
minent. The injection has filled the 
main branches of the superior cayal 
vein and the spinal veins, and it has 
penetrated also into the right auricle 
and ventricle, from which it has reached 
the larger divisions of the pulmonary 
artery. 

It must be remembered, in identi¬ 
fying the v^^ous structures in the 
photograpli^inat ^hen a prim is taken 
from a ne^aitive/the relations of the 
parte aft reveiaed as in a mirror in^e, 
and thus k^hat k fealljr m the right- 
hand side in the^j^ejmen appears on 
the left in tW pnni viceversd. 
This catL:when be obviated 

cither by productag thf print by the 
single transfer carboa process, or. by 
taking the origtnal Bkjtagi^h with tbe 
film side of jylgativelb>il»est 


the subject 
considerably 

the X-ravs, the negative should be ont Jtif:. 
port, and the sensitised surface may bd 
fluorescent screen. When this is 
having penetrated the fitfi arc sti^ 
inducing fluorescence of the 
acu on the emulsion of, thf peggtive. 
manoeuvre, though sornewhat shor^em 
exposure, seems tp ^nder the tesditinr * 
less sharp in \iS \ 

A point which -“ 

these 
tissues 

how co^imi^tively'i^afi Say ^Othit^ of the 

large and deep incisions are required in course 
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of many surgical operations, do not inevitably lead to 
the death of the sufferer by haimorrhage. The reply to 
this is, that did the prevention of haemorrhage depend 
solely pn the efforts of the surgeon, there is little doubt 
that even small wounds would prove inevitably fatal ; 
but provision has been made by nature to meet the 
emergency, and the bleeding is largely stopped by what 
is known as the natural arrest of hccmorrhage. 

It is not possible to describe this process in detail in 
the present paper, but the main elements involved are 
the fact that blood on escaping from the vessels tends 
to coagulate, and so forms a plug which prevents further 
escape, and that the severed vessel retracts up its sheath 
so that the plug is more efficiently supported, whilst the 
diameter of the vessel is itself greatly reduced by the 
contraction of the muscular elements in its walls. Uy 
these means the blood flow is temporarily checked, and 
as the wound gradually heals, secondary changes occur 
in the cut vessels which lead to their permanent 
occlusion. 



* Fio. of vein* in chest. 

Another ^ is welt illustrated in such skiagrams 
ii Ute cxtremfil. freedom of anastomosis between many of 
the smaller wsscls which arise at different,points of the 
chief aitenei!' It is this system of anastomosis which 
s^rgisons & future the mftin artery of a limb 
sritbMi;^ rvwing St^pus risk of mortification following 
the ppen^eo t as the blood, unable to pass by its 
ordinhV dilates the smaller vessels which 

bridge: the cg:dtpsion, and thus establish an efficient 
O^teral^ircuMion in the course of a brief period after 

H. h Stiles. 


H. Rainy. 


dfeath ]f>f Sir Henry B)wwemer, announced last 
1 week as ^ went to press, removes a leading re¬ 
presentative of the world of applied science, and one 
whose inventionsireVhibtionised, a manufacturing process. 
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Henry nessemer was born in [813 at Charlton, in 
Herts, and was thus eighty-five years of age at the 
time of his death. From his father, who was an artist 
and a member of the French Academy of Sciences, he 
seemed to have inherited certain artistic tendencies, for 
at an early age he showed a fondness for modelling and 
designing patterns. He soon, however, turned hts at¬ 
tention to other matters, and bttgan the long scries of 
inventions which carried him on to fortune. His success 
commenced with the invention of a means of manu¬ 
facturing bronze powder or ** gold paint from Dutch 
metal. This invention laid the foundation of fils fortune, 
and it was the profits of the manufacture of the bronze 
powder which enabled him to carry on experiments in 
the metaliurgicai process which bears his name. 

Bessemer's first experiments to improve the quality 
of iron were made in 1855. He was not an iron manu¬ 
facturer when he began his work, neither was he a 
metallurgist. But he possessed the true instincts of an 
investigator, for he was quick to observe and sound in 
his deductions ; and the man who possesses and utilises 
these qualities is a man of science, whether he has had 
a systematic training in theoretical principles or not. 
His own account of the observations and reasoning 
which led to the idea of the Bessemer process is in¬ 
teresting- While making experiments with iron in the 
open-hearth furnace, the following incident occurred : — 

“Some pieces of pig iron in one side of the bath 
atfracteid my attention by remaining unmelted despite 
the great heat of the furnace, and 1 turned on a little 
more air through the fire-bridge with the intention of 
increasing the combustion ; on again opening the furnace 
dopr after an interval of half an hour, these two pieces 
of pig still remained unfused. I then took an iron bar 
with the intention of pushing them into the bath, when 
I discovered that they were merely thin shells of decar¬ 
bonised iron, thus showing that atmospheric air alone 
was capable of wholly decarbonising grey pig iron, and 
converting it into malleable iron without puddling or 
otl^ manipulation. It was this which gave a new turn 
to my thoughts, and after due consideration I became 
convinced that if air could be brought into contact with 
a sufficiently extensive surface of molten crude iron the 
latter could rapidly be converted into malleable iron.” 

On August 13, 1856, Bessemer read a jraper at the 
Cheltenham meeting of the British Associat 01, entitled 
“ The Manufacture of Malleable Iron and Steel without 
Fuel," this being the first account that appeared shadow¬ 
ing forth the important manufacture since known as the 
Bessemer process. The paper, however, was not printed 
in the Association’s Report for 1856, and the title, where 
mentioned, it may be noted, is quoted without the word 

malleable." It was followed, in 1865, by a long com¬ 
munication, read at the Birmingham meeting, “ On the 
Manufacture of Cast Steel ; its Progress and Employ¬ 
ment as a Substitute for Wrought Iron.” Sir W, (now 
Lord) Armstrong, the President of the Section, in re¬ 
ferring to it, remarked as follows: The paper from 
Mr, Bessemer upon steel cannot fail to be highly valued 
by the Section. The growing importance of this material, 
and its rapidly extending sphere of usefulness, have 
attracted attention in a special degree to the question of 
economy in its production ; and certainly no one has 
contributed so largely as Mr. Bessemer to our advance 
in this direction.” 

The first honorary recognition of the importance of 
the Bessemer process in this country was made by the 
Institution of Civil Engineers in 1859 by the award of 
the Telford medal. In 1871-73 he was President of the 
Iron and Steel Institute, and in 1872 he received the 
Albert medal of the Society of Arts “for the eminent 
services rendered by him to Arts, Manufacture, and 
Commerce, in developing the manufacture of steel." 

In 1874 be was a member of a Committee appointed to 
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consider what steps could be taken in furtherance of the 
use of steel for structural purposes, and signed the 
report, which was issued in March 1877. He was elected 
a Fellow of the Royal Society June 12, 1879. His cer¬ 
tificate of claim is probably as short as any ever set forth 
for candidature, bearing, as it does, the single sentence, 

** Discoverer of the Bessemer process of making steeL^’ 
In the same year he received the honour of knighthood, 
and in 1880 was presented with the freedom of the City 
of London. From abroad he received many honours. 
He was offered the Grand Cross of the Legion of 
Honour; but as permission to wear it was refused, he had 
to be content with a large gold medal given him by 
Napoleon 111 . He was an honorary member of the Iron 
and Steel Board of Sweden, a freeman of the City of 
Hamburg, an honorary member and gold medallist of 
the Society of Arts and Manufactures of Berlin, atid a 
Grand Cross of the Order of H.LM. Francis Joseph of 
Austria. 

His written contributions to science were very limited. 
The Royal Society’s Catalogue of Scientific Papers” | 
contains one other besides the two already given, viz. 
“On the Resistance of the Atmosphere to Railway 
Trains and on a. means of lessening the same'’ 

. {Franklin Inst, Journ,^ vol. xiv., 1847). It is in con¬ 
nection with his metallurgical labours that his name will 
go down to posterity ; and as an inventor who refused to 
1^ discouraged by obstacles, and pertinaciously held on 
to a scheme until it carried him to success. 

NOTES. 

A sraciAL meeting of the Royal Society will be held in the 
rooms of the Society at Burlington House on Thursday, March 
3t,at4.Jto p.m., to receive preliminary statements as to the 
results of ob^vations made during the recent total solar eclipse. 
Communications will be made by the Astronomer RoyaLBir 
Norman Lockyer, K.CB., and other gentlemen. 

Mh. Chrbe's communication in another column relating to 
the present disturbed magnetic conditions is most interesting in 
relation to the recent eclipse. The remarkable association of a 
great number of sun spots was conrccted in the telegrams from 
Viziadurg with the brightness of the corona, and the absence of 
the equatorial extensions seen at the period of minimum sun¬ 
spots* The^ wonderful chemistry of the spots may also le 
referred to recent observations indicating chiefly the presence 
of scandium and vanadium. Magnetic storms and aurorae there¬ 
fore are Kttle to be wondered at. Were there any indications 
in January and February ? 

At the meeting of the British Association held at Toronto 
last year, a resolution was passed by the general committee, re¬ 
questing the Council to consider the desirability of approaching 
the Government with a view to the establishment in Britain of 
experimental agricultural stations similar in character to those 
which are producing such satisfactory results in Canada and else¬ 
where. This proposal was referred by the Council to a sj^ecial 
committee, which has since made a report. The committee, 
while agreeing that some central institution might be of great 
use in the improvement of agriculture in this country, pointed 
out that there are already a number of independent bodies, con¬ 
nected with agricultural societies, colleges, ^nd county councils, 
which are conducting agricultural investigations, and that' it 
would be undesirable to approach the Government without the 
co-operation and support of these various bodies. The Council 
of the British Association has accepted this report, and has 
requested the committee to communicate with the various 
institutioQB interested in agriculture throughout the country, and 
to ascertain thrur views upon the subject. We are infoimed that 
the committee are now in communication with the various insti* 
tutions referred to, in order to obtain a combined opinion upon 
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the desirability of the creation by the Government of a central 
agricultural ihstitution, for the purpose of undertaking agriculttjiral 
research, and of acting as a centre of union for the various bodlles 
conducting similar researches in this country, and of*affording 
them advice and assistance when desired. 

The following ofheers of sections have been appointed for the 
Bristol meeting of the British Association Section Presi¬ 
dent; Prof. W. E. Ayrton, F.R.S. Vice-Pre^dents 1 Prof. 
Rucker, F.R.S., Prof. S. P. Thompson, F.R.S. Secretaries: 
Prof. A. P. Chattock, Prof. W. H. Heaton (Recorder), J. L. 
Howard, W. Watson, E. T. Whittaker. Section B—President t 
Prof. F. R. Japp, F.R.S. Vice-President: Prof. W. Ramsay, 
F.R.S. Secretaries j Dr. C. A. Kohn (Recorder), Dr. T. K. 
Hose, F. Wallis Stoddart. Section C—President * W. H. 
Hudleston, F.R.S. Vice President: E. Wethered. Secre¬ 
taries : G. W. LampKigh, Prof. H. A. Mters, F.R.S. (Recorder 

E. Wilson. Section D—President: Prof. W. F. R. Weldon, 

F. R.S. Vice-Presidents; Prof. F. Gotch, F.R.S., Prof. L/C. 

Miall, F.R.S. Secretaries ; W. Garstang, Dr. A J. Harrison, 
W. E. Hoyle (Recorder). Section E—Vic|-Presidents ; Colonel 
F. Bailey, Dr. J. Scott Kellie. Secretaries : H. N. Dickson, 
Dr. H, R. Mill (Recorder), A. J. HerberUon, H. C. IVapnell. 
Section F—President : Dr. J. Bonor. Vice-President: Prof, E. 
C. K. Gonner. Secfeturi^a: E. Cai|tuua» IVof. A. W. Flox,,‘H. 
Higgs (Recorder), W* E. Tanner. Section G—President: Sir 
John Wolfe*Barry, F.R.S. President; G. F. Deacon. 
Secretaries: Prof. T. H. Beare ■ (Recorder), H. W. 
Pearson, W. A. Price, ProJt/John Munro. Section H-^Presi- 
dent: E. W. Brabrook, CB. Vice-Prudent: C. H* Read. 
Secretaries: H. Balfour, J. I* Myres(Rei^fder)t Dr- G. Pjwrker. 
Section K— President; ProC* F* O. T- 1 ^ 8 * Vioe^Pre- 

sident: Prof. H. Marshal Ward, F.R.S. Secretaries:'A* C. 
SeWard (Recorder), Ptol J/ B* Fanw, J* W. 

StR OsoRcs King hitt t^ir^ hrev^ tW siiii(jerintendefttid^^ 
of the Royal Botanical Garden, Cak^^tta, and biMi been tuseeeded 
by Stirgeon-Major David Prain* 

The Bakerian Lecture will be delivered at the 'Roynl Bocicty 
this afternoon by Dr* W, J. R^hssell, F.R.S., tht Sttb|ect Mng 
“ Further experiments on the action exerted by certain lUetols 
and other bodies on a photographic plate.” 

The centenary of the discovery of the voltaic pile will shortly 
be celebrated at Volta’s birthplace on Lake Como. 

M. PicAKi), memberoifj^pArit Academy of Sciences, 

and professor of higher a]gebrtt^,|h W Universicy of Paris, has 
been elected corresponding member of the Berlin Academy of 
Sciences. 

Dr. Ludwig Mond, F.R.S., has been elected'a member 01 
the Athen^um Club, under the rule which ei^powers the Com* 
mittee to elect annimlly nine peredns “ of dlstit^Uited eminence 
in science, literature, the arts, or for public ^ , 

The annui^ meeting of the Iron and Steel Iwitnte'of Grimt 
Britain will be Held In London On-Wi^tsday hitd Fridev/ MlLy 
5 and 6. At this meeting the Cbundl Will prOittht the#^fthildal 
report for 1897, and a number of papers dis¬ 

cussed* The autumn meeting of the Institute WiU hetd 4t 
Stockholm, under the auspices of the SwekUsti 
Ironmasters, on Friday and Saturday, ^ 

The Academy of Mathematical^and Fhy^cal Scieti^ of 
Naples offers a pt^e of ^ lire fe>r the b^ 
subject connects with stereo-chemistty. ilie essays, which 
must be in Itdliah) Letin.or Frembh, eebt in to the 

Secretary of the Aeadethy 
prize of 1000 Uce has beeo 
Prof. Giuseppe de^' Loren^ fo^' his etSay ots the^ 
lakes of ■■Sdnthem / 'V'"-'''', 
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Thb Royal Academy of Sciences of Bologna announces that 
a gold medal in memory of Aldini will be awarded in 1899 
for the best essay on galvanism (animal electricity). The 
essays may be either in Italian^ French or Latin, or may l^e 
in any other language, provided the author sends in a trans¬ 
lation in one of these languages. They may either be in 
manuscript or printed, proviiled that in the latter case their 
publication has taken place within the two years preceding the 
awa^. Papers competing for the prize are to be sent before 
May 39, 18^, addressed to the Secretary of the Royal Academy 
of Sciences of the Institute of Bologna. 

Prof. B. Braunbr, of Prague, addressed an extraordinary 
meeting of the Chemical and Physical Society of University 
College, London, on Friday, March 18, and gave an account of 
his hivestigations with regard to the elements ihoriom, praseo^ 
dymium and neodymium, his revision of the atomic weights of 
the latter elements,' and their probable positions in the periodic 
table. In concluding his address, Prof. Brauner drew attention 
to the scientific importance of further investigation among the 
rare earths, and expressed a hope that more chemists would enter 
this field of research, which promised results of the highest value, 
In proposing a vote of thanks, Prof. Ramsay pointed out that 
the Work, of which an amount had been given, was a monument 
of careful experiment and extraordinary industry. Although it 
might appear to many present thst an enormous amount of labour 
had been expended on an obscure corner of chemistry, it mdst 
be remembered that It was precisely such work which bore on 
the whole of chemical theory ; and, indeed, which might be 
expected to influence chemical manufactures at a future date. 
It was possible that in the middle of the next century these re¬ 
searches of Prof. Brauner might bear fruit in extensive industrial 
application, and that these researches might become household 
words in the mouths of future generations of chemists. Prof. 
Tildei), in seconding the vote of thanks, desired in the first place 
tb offer to the Society his own thanks, and those of his colleagues 
and students who were present, for the courteous invitation which 
had been extended t;o them. He congratulated Prof. Brauner 
on the success which sp far had attended his labours, to which 
be bad brought so large a supply of patience and persevecaDcei 
and in framiirg his hypotheses so much of the inspiration of the 
poet. In regard to the origin of these strange elements, the 
choice seemed to lie between the notion that they represented 
the ruins of a former state of things, or they might stand for 
those/* old worn particles" referred to by Descartes, and on the 
other bond the idea that they vesulted from the condensation of 
the original protyl; though in some way the process differed 
from that which gave rise to the rest of the elements. With 
regard to cobalt and nickel, which had been mentioned, he 
thought it probable that their atomic weights would ultimately 
turn out to be not quite so nearly identical as sometimes supposed. 
At the close of the meeting Prof. Brauner exhibited the absorp¬ 
tion spectra of salts of praseodymium and neodymium, and a 
number ol speciiuena of the pure salts. 

At a ttieering of (he AssochUed Chamber of Commerce, on 
March ty, Sit H. Stafford Northcote, Bart,, M.P., in the 
chirfjr, the, fbllowiag resolution was carried unanimously;— 
**TWt, in the opiikion of this Association, the compulsory 
adoption within some limited period of the metric system of 
we^te and measures legalised by the Act of last Session be 
adaioeatitfd fay every possible means> with the view of inducing 
Her Qoverntnent to afford fimitkies for the amendment 

of ^b^ laW to bhU retell and that a copy of this resolution bq 
seto to fim Presidei^t of thtt Board of Tra^^ and to the First 
Lortl of the Tiewnuyi ; ^ This Asaoeiatioe sirges the (Government 
^ «ddpt the metric syetem of weightii and measures, 
aik % aa posBibtot to idl Government contracts and returns, so 
afHEo make it lunHW (o Ithe peoide i and recommends indi- 
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vidual Chambers of Commerce to press the matter upon (he 
attention of local governing bodies, to the end that these al^> 
may employ the system in all public contracts, and thus facilitate 
its general adoption.!* 

Work has just been b^n upon a new building—the Horni- 
raan Free Museum—which Mr, F. J. Horniman, M.P., intemis 
to present to the inhabitants of Dulwich and the neighbour 
hood. Several years kgo Mr. liomitnan filled a house at Forest 
i Hill, London, with curios and objects of natural history, anct 
made this museum free to the public. He now proposes to 
house the collections more elaborately, and It is for this purpose 
that the new building is to be erected. The building will con¬ 
tain two lofty galleries, each 100 feet long, lighted from the 
top. In addition, there will be a large lecture theatre capable 
of seating 300 people. The galleries will he divided into various 
courts, each devoted to a separate class of objects. Specml* 
provision will be made for the zoological and entomological 
specimensv Around the site of the new museum Mr. Horni¬ 
man has purchased fifteen acres of ground, which he intends 
to convert into a public park and recreation ground, One of 
the mansions at present occuping the rite is to be fitted up 08^ 
free library and club house, separate rooms being devoted to the 
free use of the scientific and other clubs in the neighbourhood. 

The Athm*tttm announces that the Accademia del lincei 
chosen FroL Eugenio Beltrami as president, in place of the late 
Prof. Brioschi. The new prerident of the moat important 
scientific society in Italy, like his predecessor, is a mathema¬ 
tician. He is a native of Cremona, sixty-three years old, and 
has enriched his special branch of literature with a scries of 
works on differential geometry, electricity, and magnetism. He 
is at present occuiiied with the editing of Leonardo da \'ioci*s 

Codice Aikntko.” 

.SoM* few years ago the attention of readers of Natttre was 
directed to the then very remarkable utterance of an Oxford 
theological tutor on the subject of evolution. We refer to the 
late Canon Aubrey Moore. We now quote a striking passage- 
by another Oxford teacher, whose sincerity and philosophic 
acumen are becoming generally recognised—the Rev, Charles- 
Core, Fellow of Trinity College, Oxford, and Canon of West¬ 
minster, The lecturer, after referring to the extraordinarily 
free way in which St. Paul quotes the Old Testament, says that ^ 
“ Thereby we learn a lesson which we have got to learn, that 
Divine revelation does not include critical methods. God 
leaves us to the critical methods natural to every age, and 
each age must readjust its criticism. What Ciod does give us 
i.s a moral and spiritual revelation of His own being and of our 
lieing, of our destiny and of our sin, and a revelation of the 
Divine means that God has taken for our recovery ; and we 
have got to learn that lesson. Divine revelation is in the 
things of faith and morals—as we say, is of spiritual things ; 
and we only bewilder our intelligences and cause stumbling- 
bloctcs if we try to assert that Divine revelation is given ot 
thesf; matters of natural science which progress from age to- 
age by human investigation." The passage is quoted from a 
verbeUim report in the Guardiany as it was delivered in 
Westminster Abbey to a crowded audience of thoughtful men. 
on March ii, during Canon Gore's third Lent lecture on the 
epistle to the Romans. 

IH Awnaltn <Ur Hydrasrapkie und tfiaritimen Mett&rohgie for 
February, Dr. W. J. van Bebber has an article o!i weather pre¬ 
diction, with especial reference to the storm signal service on 
the German coasts. The author lays stress upon the difficulty of 
obraintog a clear idea of the stlccess of weather predictions in. 
differont countries owing to the various methods of checking 
theni> and thinks that the only safe criterion Is the opinion of 
the public most interested in them. He makes various proposals. 
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for the improvement of the forecast, most of which have been 
previously considered, e,g, : (i) The extension of telegraphic 
communication to islands in the North Atlantic, (a) The intro¬ 
duction of the so-called circular system ^f communication, by 
placing the principal stations and central offices throughout 
Europe in direct telegraphic corres*pondence with each other, 
immediately after the observations are taken. {3) More frequent 
telegrams, and where possible the establishment of tclemeteoro- 
graphs, or instruments reporting the chief meteorological elements 
continuously to the central offices. This arrangement already 
exists at a few places on the continent. (4) A direct exchange 
of telegrams between various signal stations. (5) The adoption 
of means for more generally disseminating the principles of 
weather conditions among the public, and the publication of an 
atlas containing types of weather, by means of which telegraphic 
reference to conditions similar to those actually existing might 
be made, without waiting for the publication of weather charts, 
as at present. The serious question of expense underlies the 
adoption of any of these suggestions. 

The Industrial Commission, appointed by the Lieutenant- 
Governor of the Isle of Man, to consider the best means of pro¬ 
moting new Manx industries, received from Prof, llerdman, at 
a meeting held last week, some important evidence relative to 
encouraging Manx sea fisheries, spawning beds, and hatcheries. 
Prof. Herdman expresse<l the opinion that the failure of the 
herring fisheries was more due to natural causes, such as the 
absence of food or changed meteorological conditions, than to 
overfishing or other cause that could be controlled. lie did not 
think that fish were scared away, because the herring was a most 
tenacious fish, and would go where it wanted in spite of great 
difficulties. He did not think that steam trawlers did much 
harm by destroying spawn. On the contrary, they rather did 
good by catching the fish (haddock) that lived on herring spawn. 
He agreed that the three-mile limit was a good rough and ready 
method of preserving young fish. To obtain any other method 
of protection would require international law. With regard to 
hatcheries, he favoured the establishment of hatcheries 'for 
cod, plaice, and white sole at Port Eiin, and oyster beds at 
I>eTbyhaven. 

An interesting report has Ijecn made to the Essex Technical 
Instruction Committee by Mr. T, S. Dymond, the Staff Lec¬ 
turer on Chemistry, on the damage done to the land by the 
salt-water flood due to the injury of the sea-banks by the gale 
and high tide of November lost. From this reptirt it appears 
that round the coast of Essex alone about 50,000 acres of land 
were flooded by (he overflowing of the salt water. Upon some 
of the farms the water only remained a few hours ; other land 
was flooded for six or eight days; and in some cases the sea 
walls have not been repaired, and the water flows over the land 
during spring tides. This land in its ordinary condition con¬ 
tains only ’oi per cent, of salt, whereas the flooded land is 
found by analysis to contain *zo per cent., equal to two tons an 
acre in the top six inches of soil. This excess of salt is in¬ 
jurious to vegetation. Peas and tares have suffered severely, 
wheat ha.s l}een damaged to a less extent, and where the seed 
had not germinated does not seem to have been affected. The 
most serious and more permanent effect, however, is due to the 
effect of the salt on the earthworms, which after the flood were 
found strewn upon the surface of the ground, whence they 
were carried off by the gulls. The use of worms in assisting 
the drainage and promoting aeration of the soil is univers¬ 
ally recognised, and their extermination in the heavy flooded 
land is therefore a serious matter. Tire sea salt also, owing to 
its power of absorbing moisture, renders the soil moist and <K(li- 
cult to work, and also prevents the aeration which is necessary 
to the roots of the plants, and for promoting fermentation of 
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humus, and nitrification. The injury to the land by the destruc¬ 
tion of the earthworms was a fact generally accepted as correct 
in the inundation due to an exceptionally high tide which 
covered a large area of the Lincolnshire Fens with salt water at 
the l>eginning of the present century. 

A SPECIMEN copy of a new French scientific journal has been 
sent to us, entitled Archives de ParasifjUgie, As its name im¬ 
plies, it is hoped it may become the organ of researches dealing 
with parasites capable of provoking disease in both man and 
animals. The editor is Raphael Blanchard, Professor at the 
Faculty of Medicine of Paris, and he hopes by admitting memoirs 
in German, English, Spanish and Italian, to encourage foreigners 
to send their work for publication in his journal. It will appear 
quarterly, and no pains, it is stated, will be spared to ensure the 
printing and illustrations l>eing of the best possible character. In 
connection with the subject of parasitic disease, there is an 
interesting little article—Notes on the life-history and micro¬ 
scopic appearances of the parasite of Malaria,” by A. E. Griffin 
—in the current number of the Middlesex Hospital Journal. 
Although the parasite of malaria was discovered and described 
by Laveran as long ago as the year i8ffo, its life-history has by no 
means been yet thoroughly worked out. It is, however, supposed 
that mosquitos may play an important part in the evolution of 
this parasite, and that, present as an encysted form in the eggs of 
these insects, the germs may be introduced through the medium 
of air or water into the human l)ody ; or a mosquito which has 
become infected with the blood of a malarial patient may attack 
and infect a human 1>eing directly. The medium of infection is 
generally suppo.sed to be through the air ; but there is strong 
evidence that water may also convey the disease, and Mr. Griffin 
cites cases of malaria contracted on a ship which, touching 
at Colombo, took in water there, and twelve days later, the 
usual incubation period, the disease manifested itself on board. 
Arsenic in large doses, it appears, proved a more valuable 
remedy than quinine in the late Ashanti war. 

Dr. F. von Kekner contributes a paper on the geography 
of the middle oomrse of the river Kerka to the MUtheilungen 
of the Vien^^^cographical Society. The Kerka ceases to be 
navigable it the falls of Scardona, and above that point its 
course is impe<led by many falls and rapids. Dr. Kemer’s 
paper is illustrated by six excellent photographs of this 
picturesque region. 

The third of the Miinchener geographiseke Studien^ edited by 
Herr Siegmund GUniher, consists of a paper on the structure and 
distribution of earth pyramids and pillars, by Dr. Christian 
Kittler. The nature of the deposits in which these structures 
are formed, and of the erosive action which produces them, is 
discussed in detail. A noteworthy point is the conclusion that 
the crowning stone is by no means an essential feature. 

Dr. Giovanni he Agostini publishes in the Bdtt€Uim o( 
the Italian Geographical Society a preliminary note on tome 
results of exploration of the lakes of the Roman province. 
Soundings and temperature observations at various depths, 
made during 1896 and 1897 in the lakes Bolsena, Memno, 
Vico, Monterosi, Bracciano, Martignano, Albano, and Nemi, 
are discussed, and contour maps are appended. 

At the meeting of the Vienna Academy of Sciences on 
February lo, the President read a letter from Prof. J, Lukach, of 
the Pola expedition, dated from Suakim on January 93* On 
January 10 the Pola anchored at Ras Tarfu, and a boat Wm sent 
to Geislian to obtain a pilot for £1 Wasm and Kunfida, Next 
day a party was landed to make observations, hax the observers 
were attacked by Bedouins, and only escaped after some 4hnrp 
fighting und^r cover of the guns of the riiip. Fortunately there 
was no loss in killed or wounded; even the Instruments were 
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brought off ^fely, Since leaving Mocha, the has made 

valuable observations, chiefly geological, at a number of points j 
along the coast, and amongst the islands, ^ 

An instance of the service which the Department of Scientific ■ 
and Technical Kesearch of the Inf)perial Institute is able to 
render appears in the number of the Briiish Central Ajrica 
Geneite^ which has just reached this ebuntry. A specimen of 
limestone found on Kilwa Island, l>ake Shirwa, was sent to the 
Institute for an opinion as to its value, and Mr. Wyndham R. 
Dunstan sent the following report upon itThe sample of 
limestone from Kilwa Island, which is used at Zomba for making 
lime, turns out to be calcium carbonate--Iceland spar. It con¬ 
tains small quantities of iron and magnesium, and also of 
phosphate. This last constituent, though^lnute (0*1 per cent.), 
should be borne in mind in connection with the possible use of 
the mineral, either burnt or in its natural state, as a manure. 
Another point, to which I think it would be well to direct 
attention, is the value of large, well*formed, colourless iram^ 
parenty rhombohedral masses of the spar. These are employed 
in the construction of certain optical instruments, and I was in¬ 
formed by one of the principal manufacturers not lung ago that 
the supply of these crystals is now very .scarce.” The Gazette 
states that, on receipt of this information, the Acting Com¬ 
missioner took steps to procure and send home for valuation 
transparent specimens of this crystal. 

In a presidential address to the Conchological Society, pub¬ 
lished in the January number of the Journal of Conchologyy 
Prof. Hickson offers a suggestion to explain the untwisting of 
the body which has admittedly taken place in certain groups 
0/ Gastropod Molluscs. The asymmetry of Ihe Gastropod body 
was clearly brought about by the acquisition of a spire-like 
shell, into which its possessor could completely withdraw. 
Such % shell, however, though advantageous as a protection, is 
an obstacle to locomotion ; therefore, if the Gastropod body 
could be protected in another way, the raUon d'Hre for a 
spiral shell would disappear. Any increase in the size of the 
foot, bringing about increased powers of locomotion, would be 
an advantage to the species in giving it a wider range ; and, 
to obviate the disadvantage of exposing the body to the possible 
attacks of enemies, an obnoxious or poisonous fluid might be 
secreted. In support of this view, Prof. Hickson states that 
among Opiathobranchs there is actually a series of forms show¬ 
ing a gradual diminution in the twist of the shell and a corre¬ 
sponding increase in the size of the foot; and, in addition, 
points out that some Nudibronchs have been shown to be dis¬ 
tasteful to fishes. 

In BulUHn tx, new series, of the U.S. Department of Agri- 
cttUure'(I>ivisioD of Entomology), Mr. L. O. Howard describes 
the introduction and spread of the Gipsy Moth {Forthetria 
disp^r^ /.,) in Massachusetts, and the means employed for its 
extermination. This species, injurious on the Continent, but 
now apparently extinct in Great Britain, was introduced into 
M^ssaebtmetts in iffip by the escape of examples imported for 
experiments in silkisrowing. Becoming acclimatised in scrub- 
undergrowth, it multiplied slowly in spite of efforts made tq 
chock it> becoming a serious pest by Since that time Us’ 

range has extended to about 220 square miles, within which area 
it has dnne enormous destruction by the defoliation of deciduous 
trees. The State hat fought it energetically, expending in the 
the last eight years as much as 725,000 dollars, in addition to 
40,000 dollars allowed byCongre^ In some years, however,' 
the grants have been made too late to allow the work of de¬ 
struction to be adequately proceeded with. The chief measures 
tidied tm are spraying the foliage with lead arsenate, destruction 
creosote, grease-banding the trunks to prevent 
cirihfTilUii: ascent, or tying them round with strips of coarse 
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canvas (burlap), under which the caterpillars assemble, and 
whence they can be collected. Mr. Howard, who claims that 
this will rank as one of the great experiments in economic 
entomology in the history of the world,” estimates that more than 
nine tenths of the colonies, large and small, existing in 1891, 
have l>een exterminated ; and, except for the difficulty of dealing 
with woodlands, there appears to be no reason why continuance 
of the present treatment should not ultimately achieve the total 
extirpation of the insect. 

Prof. Putnam has called our attention to an error in the sum¬ 
mary of his paper on the magnetic survey of Greenland (Nature, 
February 10, p. 347). He points out that the balancing ring em¬ 
ployed was of appreciable width, and that, therefore, the formula 
used in computing the moment of inertia was correct. In this 
Prof. Ihitnam is quite right, and the writer of the notice regrets 
that he did not follow the description of the instrument with 
sufficient care. As stated in the article, the numerical results 
are in no way affected. 

A NEW periodical— 7 %^ Wide World has just 

been commenced by Messrs. Geo. Newnes, Ltd. The first 
number contains several instructive articles, all of which are 
illustrated by striking photographs. Probably no more remark¬ 
able collection of pictures have ever appearetl than are repro¬ 
duced in this new magazine. Among the contents we notice a 
number of pictures of scenes and people in New Guinea, con¬ 
tributed by Prof. A. C. Iladdon ; photographs of various 
devotees ; an article by Dr. Nansen, entitled “ How the North 
I^)le wilt be reached ” ; a number of interesting photographs of 
scenes in China, by Mr. J. Thomson ; reproductions of several 
of Mr. Saville-Kent's curious photographs ; and some memories 
of Navarino, by Admiral Sir Erasmus Ommanney. The mag¬ 
azine is distinctly in advance of the general type of popular 
periodical, and its contents bear out its motto that ** Truth is 
stranger than fiction.” 

The additions to the Zoological Society’s Gardens during the 
past week include a Mexican Deer {Cartaeus mexicanuSy d), a 
Reddish Brocket {Cariacus rufinuxy d ), a Globose Curassow 
{Crax ttlobkeray 9 ) from British Honduras, presented by H.E. 
Colonel Wilson, C.M.G. ; two Zebus [Sox indicusy d 9 ) from 
India, {presented by Commander George Stevenson ; a Macaque 
Monkey [Macaeus cynontolguSy 9 ) from India, presented by Mr. 
M. Lyons ; a Senegal Parrot (Paocephalus setteyalus) from 
West Africa, presented by Miss L. Firmin, a Common Fox 
[Canis vulpeSy d ), British, presented by Miss Heard ; a Malayan 
Paradoxure [Paradoxurus hertnaphrotiitus) from Singapore, a 
Hairy Armadillo [Dasypus villosuz) from La Plata, a Grand 
Eclectus (Eclectus roratus) from Moluccas, deposited; a Man* 
churian Crane [Grus joponensi!i)y four Gold Pheasants [Thau- 
malea fittUy d d 9 9 ) from China, two Argus Pheasants 
gigaufeus^ d 9 ) from Malacca, two Horned Trago(>ans [Ceri- 
omis satyray S 9 ) from South-east Himalayas, two Lineated 
Pheasants [Euplocamus Hneatm) from Tenasserim, two Somali 
Ostriches [Strutkio ntolybdophamsy^ 9 ) from Somali-land, two 
Many-coloured Parrakeets [Psephatus multHolor)y four Spotted¬ 
sided Finches [Amadoue lathamC) from Australia, a Snow 
Bunting [Plectrophanes mvalis)^ European; two Lapwings 
(VaneSus cristatus), British, purchased ; seven Baer's Ducks 
[Fuligula direri) from India, received in exchange. 


OC/E ASTRONOMICAL COLUMN, 

MAitNITUDESOFioSi SOUTHERN STARS.— During a voyage to- 
AuslT|ilia(l8S^-86), round the Cape of Good Hope and l»ck by 
the Red Sea, including a stay of two months in Australia, Mr. 
Stanley Williams was able to make a very useful catalogue of 1081 
stars: lying between 30" .south declination and the South Pole. 
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This catalogue has recently been published, so a few words 
-about the method employed in making the observations may 
*)e opportune. Before setting out on this journey Mr. Stanley 
Williams made several hundreds of observations to make him* 
self familiar with this class of work, so that his estimations have 
considerable weight. He adopted the usual method of making 
variable star observations by using an opera-glass, and bringing 
each star and its comparison stars into the centre of the held 
consecutively. The star undergoing comparison was usually 
compared with two Others of known magnitude, one of whicn 
was orighler and the other dimmer than the star to be observed. 
Instead, however, of estimating the difference of brightness 
between the comparison star and the star under examination 
in steps or grades, the magnitude of a step being usually 
different for nearly every observer, he employed Jhothcr 
method. This was to mentally divide the interval between the 
iwi) comparison stars into as many parts as there were tenths 

a magnitude between them, the adopted m^nitudes of the 
comparison stars being, of course, known, and then estimate 
how' many of these tenths the star under observation was 
-dimmer and brighter than tlie comparison stars. 

A step in this case thus corresponded to a tenth of a magni¬ 
tude on the scale of the “ Harvard Photometry.” A comparison 
of the resulting magnitudes of some of the stars observed, which 
have also appeared in the ‘’Southern Meridian Photometry,” 
shows that “the present catalogue, on the whole, accords 
exactly with the * Harvard Photometry,’ though the number of 
stars is too small for absolute certainty.” A similar comparison 
with the ** Uranometria Argentina” shows more considerable 
•differences, excepting between 2*8 and 3*4 magnitudes; but it 
‘must be remembered that the scale of the “ Uranometria 
Argentina” differs largely from that of the “Harvard 
Photometry.” 

In the course of this work one variable, V Pup pis, was 
discovered, and thirteen other stars were found to be probably 
variable. 

The Variables S Cassiopei/e and S Urs. 4 C MxVtorls.— 
Some time ago, in thU column (December 2, 1897, p. 105), we 
•had the pleasure of saying a few words about the variable stars 
S Cephei and T Ursie Major is, which Mr. Peek, of the 
Rousclon Oljservatory, had so energetically observed and re¬ 
corded during the years 1887 to 1896, We are now able to 
tefer our readers to another small, valuable pamphlet (No. 3) 
containing the observations, extending over the same years, of 
the two variable stars S Passiopeia* and S Ursa; Majoris. Each 
of the observations here recorded is the mean of five visual 
comparisons with stars whose magnitudes have been previously 
*dbtermined either by Mr. Peek himSelf or some other observer. 
Further, the comparisons are all made with stars in the same 
field of view as the variable under observation, the instrument 
employed being a 6'4-inch ^uatorial refractor by Merz. The 
obseryadons are recorded in a uniform way throughout, in 
'Which the date of observation, the magnitude, and remarks as 
to colour and magnifying power used are given. As in the 
tprevious publication, Mr. Peek adds a graphical study of 
'the light changes of these stars throughout each year, and a 
perusal of these curves is of gregt interest. We hope Mr. Peek 
has some more observations of other variables which he will 
publish in like manner, as it is just sut;h observations that will 
throw light on the changes w^hich these stars undergo. 

OccuLtA'i'iONs Photographically Observed.— Prof. E. 
C. Pickering records, in a Circular (No. 26) of the Harvard 
Colk^i^c Observatory y the result of the occullation of 26 Afieiis 
-as observed photographically at that observatory. The instru¬ 
ment used was an improved form of that constructed for photo- 
:graphing the eclipses of Jupiter’s satellites, and previou!(ty de¬ 
scribed. The phenomenon of this occuUation was satisfactorily 
(photographed by Mr, Edward S. King on* February 25 of this 
year. Tne apparatus was connected with a standard clock, and 
the photographic plate was moved about 0*03 cm. every time 
the circuit was closed or opened, two images alternately faint 
iind bright being obtained every second, the duration of ex¬ 
posures being o‘o6 and 0*94 seconds. An examination of the 
series of images showed that the time of occullation could be 
fixed to within one-tenth of a second. Prof. Pickering adds 
that by using sh(wter exposures the uncertainty of the time of 
disappearance can be stilt further greatly reduce, especially in 
the case of brighter stars. 26 Arietis is a star of magnitude ; 
^tnee satisfactory images were produced in 0*06 seconds, stars 
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probably down to the ninth magnitude can be thus phbtograi^- 
ically observed. The stellar images were further examined to 
inquire whedier any lunar atmosphere could be detected by not¬ 
ing any change in the intensity of these imasjes ; but none was 
discovered. A propos of occultutions, it is interesting to draw 
attention to the fact that Prof. G. P. Bond, more tnaa forty 
years ago, took a number of photographs of the moon and 
a Virginis shortly before'the occullation of the latter, to deter¬ 
mine photographically the position of the moon. 

Comet Perrine.—A telegram from Kiel, dated March 21, 
informs us that the position of Petrine’s Comet at i9h. 7m. 
Mount Hamilton mean time was K.A. 2ih f6m,, and D^Una- 
tion 26^* 44^ north, the movement in these two Coordinates 
being 14 and 37 seconds respectively. 



A ^CNETIC STORM. 


S INCE August 1894 no magnetic storm has occurred in 
England at all equal to one experienced during the last few 
days. Its first indication at Kew Observatory occurred about 
8,55 p.m. on the 14th, when a noticeable increase took place in 
the horizontal force. This element then oscillated about its 
normal value to a moderate extent until 4 p.ra, on th^ lS*^h, 
when there commenced a large decrease superposed on large 
oscillatory movements. The minimum was reached about 
10.48 p.m. on the 15th. During the subsequent rise, which 
was very rapid at first, there were some further large oscillations, 
and the element remained somewhat disturbed until 5 p.m. on 
the i6th. The vertical force ‘was only slightly disturbed until 
2 p.m. on the 15th. increasing to a maximum about 

5 p.m. it decreased rapid^PHth large oscillations, attaining a 
minimum about 10.48 p.m. It then reapproached Us normal 
value, the oscillations being large at first, but becoming small 
early in the morning of the i6th. 

The declination disturbance commenced at the same time as 
that of the horizontal force, but was small until midnight on 
the 14th. After a general easterly movement, lasting for some 
hours, the needle reversed its direction, attaining its extreme 
westerly jjosition about 2*48 p.m, on th^ 15th. It then re¬ 
commenced a very conspicuous movement to the east^ with 
various large oscillations. After attaining an extreme easterly 
position about 11.18 p.m. on the 15th, the needle moved opce 
more to the west, the motion remaining oscBlatoiy, The 
disturbance did not disappear until abpui 3 p.tn. on the l6ih. 
The extreme amplitude of the disturt^ce was : hOrUonuI 
force, '0050 C.G.S. units; vertical force, '0057 CG.S. units; 
declination, r” 26'. In eight minutes, from ia40 to I0.48 p/m. 
on the 15th, the horizontal and vertical componoM ei^ibued 
falls of 002 and ’003 C-G.S: units respectively.; The most 
rapid change of declination occurred some thirty minutes later. 
Sf^aking generally, the most talient features Were the large 
fails in both the horizontal and vertical components, and the 
movement of the declination needle to nearly I* east of its 
normal position. The storm was presumably associated 
the brilliant aurora visible on the njght of the ijth Sn the 
northern half of the kingdom and in Denmark {Dmfy W$atk^ 
Hepart, March 16). CHARLES CHREt. 


THE AUSTRALASIAN ASSOCIATION 

meeting of the Australasian Association for the Advance- 
*■- ment of Science, held at Sydney in th^ bt^nnlng of 
January, appears to have been a very succes^ul one. prom ihe 
reports which came to hand a few days ago it appearis.d^ the 
meeting was attended by the foremost men of ideRoe in >tlie 
various Australasian Colonies, and that , a km nuinber of 
papers were read in the different sections. The Aesocwtkn 
now numbers more than six hundred members. 

The meeting was owned on Friday, January 6, end oh the 
evening of that day Prof, Eiver^dge delivered His addi^y ^as 
president of the Association. Saturday, January 7i«ild fuo- 
ceeding days in the following week were bu^y ,|akM wdlb 

the sectional meetings* Papers wei;e read ih ocmeptfoh wm 
astronomy, mathematles and physics; 
mineral!^, biology, geography, ethnology and 
economic s^nce ahd i^culture^ ehginemhj^ aM hthldiswhm 
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sanitary science avid hygiene, mental science and education. 
Reports of some of these papers appeared in the Sydn^ Daify 
Teitgirapk^ and from a Urge numt^r of cuttings which Prof. 
Liversidge has sent us the following abstracts have been 
obtained. 

PftitsiDKN'r’s AonitEss. 

Prof. A. Liyersidge, F.R.S., the Secretary and newly-elected 
President of the Association, delivered an inaugural address on 
the evening of Tanuarv 6 , The address was a survey of the 
objects and work of the Association, and a brief statement of 
the more important questions with which chemists have lately 
teen conceroed. The work of the International Catalogue of 
Scientific Literature was referred to^ and the hope was expressed 
that Australasia would do somethi^^ assist the cataloguing of 
scientific i>ublication$. KeferenccSila made to the tact that 
the Imperial Institute in Londo^^^s becoming an institution 
for the ^advancement of science, now fulfilling its in¬ 

tended^ objects, and was becomingmost valuable means of 
disseniinau^ a knowledge of the products and manufactures of 
the Indian ^mpire and the Colonies ; not only of a commercial, 
but of a scientific value. Dealing with the chemistry of the 
ancients, Prof. Liversidge said they might include amongst the 
recent advancements of science the six iraiiortam volumes 
recently published by Prof. Berthelot, of Paris (Perpetual Secre¬ 
tary of the Academy of Science and sometime Minister for 
Foreign Affairs). Referring to the report of the Committee 
appointed by the London County Council to inquire into the 
teaching of chemistry, Prof. Liversidge remarked that Australia 
at present imported most of its scientTfic men, but it was time it 
set about educating its own in greater numbers, and providing 
greater facilities and better eqttl|i|^ Ulx>ratories than the exist¬ 
ing ones. The prosperity of Mfl^ntry very largely depended 
upon the advance of science amongst the people and the more 
or less practical application they made of each science. Students 
required to be taught not only the principles of science, but also 
how to observe, how to use their hands, and to rea.son and think 
accurately, and to gather their information from various sources ; 
for there wore but few, if any, text books so well written as to 
be of equal value in all parts. And especially should they have 
time and opportunity for some original or research work, in 
order that they might enlarge the borders of knowledge, and 
contribute something, however small, to the common stock. 
Mere training and teaching for a degree was not sufficient; post¬ 
graduate work was essential if they wished to turn out scientific 
rneo, who would be able to advance Australia by developing its 
resources and improving the conditions of life. It was not 
sufficient to merely instruct in the facts and principles of scientific 
knowledge. It was most important also to impart scientific habits 
of thought and methods, especially with the object of making new 
investigations or rasearjches, so that the student might in turn be 
able to teach something more than he himself was Uught or 
learnt from books. With regard to recent work in chemistry, 
Prof. Liver^dge referred to the discovery of argon and helium, 
and recent work on the liquefaction of gases He also made 
brief references to the manufacture of artificial diamonds and 
other gems, the diffusion of metals, the phenomena of Rbntgen 
radiation, agricultural chemistry, and other subjects of interest. 

Astronomy, Mathematics and Physu:s. 

and /Wrw/nfa/ Mysits, 

Mr. P. Baracchi (Government Astronomer of Victoria) 
sheeted the subject of ** Astronomy and Terrestrial Physics'^ 
for h{8 presidential address. He pointed out certain branches 
of aatronomy and terrestrial physics which, in his opinion, had 
(he itrbngest claim to the immediate consideration of the sciet>* 
tlflc workers of the Australasian (^Ionics, and In some cases to 
tha tfttcootagemeirt and support of their Govemroents. After 
eeftrdilg to the prelent observatories in Australia, Mr- Baroccht 
said k was very necessary for their observatories to be extremely 
casefikl with tneir available astronomical energy in order to 
tarn It to the best possible accounCt and it should be employed, 
fibldy in the pra|iaiution of data, which were demanded of them, 
aS the moat vaiuabie contribution they could give to astronomy 
srt the ^ose of, the present and commencement of the next cen- 
Sidereal was w«Uhd*wced in the Southern 

HeniMteit rinde^^iti^ ten ycats ago that they were ahead 

])fprthein Hemisphere in point of exact star catalogues. 
ireepectS, noWeveir, their knowledge of the Sou%ern 
was drmdeht. The course before them was clear. 
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Celestial photography, astronomy of position, and fundamental 
investigations for the improvement of both these branches 
should be the chief objects of their endeavours in 
the present and immediate future. Other branches of 
astronomical research must be left, and recommended to 
the amateur astronomers of the Colonics. The best ser¬ 
vice that could be rendered to astronomy by the amateurs 
would be to direct their efforts to a class or classes of observ¬ 
ations which could not be made by observers in,the Northern 
Hemisphere. With regard to terre.strial physics, there were 
certain subjects which derived their great Importance not only 
from purely scientific considerations, but from their more or 
less direct bearing upon material interests, from the fact that in 
very recent years and at the present time they had been taken 
up with renewed vigour and determination in the hope of im- 
pro^ng our knowledge on many points which still remained 
unexplained. Prominent amongst these was terrestrial mag- 
iietism, from a knowledge of umich it was hoped would be 
gained a solution of some of the riddles which were now un¬ 
explained. It was recognised that the main question to which 
future efforts should be directed was to expand and coordinate 
magnetic work done all over the world for obtaining a more 
correct and complete knowledge of the distribution of terrestrial 
magnetism and of its variations. The establishment of an 
observatory in the interest.s of this science was a duty which 
New Zealand owed to the scientific world. 

C 4 >W aptd Vehdty 

A paper on ‘‘The Measurement of Cloud Heights and 
Velocity*’ was read by Mr. P. Baracchi. The year 1897 had 
been called by some writers on meteoroU^ical subjects “ the 
cloud year,” on account of the systematic ob^rvation.s of clouds 
which were carried on in nearly all the civilised countries during 
that period under a scheme laid out and finally agreed upon in 
all its detail by the International Meteorological Committee at 
its Upsala meeting in 1894. The object of the scheme was to 
obtain more uniform and comprehensive data to serve as the 
basis for the further study of atmospheric conditions, as indi¬ 
cated by the forms and movements of clouds. After a brief 
reference to the methods adopted in Victoria for securing 
results anticipated by the scheme, Mr. Baracchi said there were 
now some 30,000 ol>gervations ready. Kor the determination of 
absolute height and velocity a pair of stations for sitrtulumeous 
observations were established, one being on the grounds of the 
Melbourne Observatory and the other on the roof of Parliament 
House at a distance of 6S20 feet bearing. After consideration 
he adopted the photographic method, which had been success¬ 
fully employed at the Kew Observatory some years ago. The 
absolute height and velocity of a cloud could, provided it was 
suitably situated, be determined from two photographs of it 
taken simulUneously with two cameras placed at a distance of 
from a few hundred yards to one or two miles from each other, 
the cameras being in all respects equal and rigidly moimtedi so 
as to point accurately to their respective xenith, namely, having 
their cqlUmation axes truly vertical. Under good conditions 
the highest clouds could be measured within 500 feet and the 
lower within 50 feet. 

The Source of Periodic JFaves, 

Mr. H. C. Russell, F.R.S., tiovernment Astronomer of New 
South Wales, read a paper on “The Source of the Periodic 
Waves^ sometimes called Earthquake Waves, which reach 
Sydney from time to time.” He stated that these waves were 
recorded very frequently in Sydney, and had the same period as 
the waves known to be caused by earthquakes—that was 
about twenty-six minutes from cre«t to crest; but it was shbwn 
that only about i per cent of them originated in earth move¬ 
ments j and that 60 per cent originated in Bass’ Straits, when the 
meidprblogicaJ condition known as a low pressure arrived at 
that part of Australia. The effect of low barometers was to 
cause a rise in the sea level, to provide for which currents set in 
along thn south and east coasts of Australia, which, meeting in 
Bass^ StrtiUs, produced waves, and set them going in Tasman 
Sea, liFhehce tney were recorded on the Sydney and Newcastle 
tide gauges. It was also shown that at least another to per 
cent, ofthese waves ori^nated in Tasman Sea by the action of 
heavy gales. That was, in all, 70 per cent, of the periodic 
waves originated from meteorological disturbances, and probably 
the remainder were due to these causes, although the connec- 
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lion had not yei been act^ialiy traced. Reference was made to 
l^ke Gcort;e, where somewhat similar periodic waves were 
frequent, and alt were traced to meteorological causes. 

SeUmohffiy'ai Report, 

In presenting the report of the Scismological Committee, the 
Secretary, Mr. George Hogl>en, of Timaru, New Zealand, re¬ 
ferred to the work already done in his own Colony through the 
ofBcers of the Telegraph Department, who, on the occurrence 
of any earthquake shock, hlled up certain forms, stating the 
exact time and duration and such other details of the earthquake 
as might enable the seismologist to determine the origin of the 
disturbance, the velocity with which the waves were propaga^d 
through the eartVs .crust, and sometimes to make a very good 
guess as to the nature of the subterranean causes that gave rise 
to the earthquake. By means of these observations the sources 
of many of the earthquakes had been accurately found, iheir 
velocity of propagation determined, as in general rather under 
twenty miles a minute ; in a few cases the depth of the origin 
was also ascertained, the deepest one found so far coming from 
a point about twenty-four miles below the earth’s surface. This 
work had been done in New Zealand since 1889, and the other 
Colonies had been asked to follow suit. This they bad done to 
a certain extent, but the Committee was anxious that the system 
should be developedf and made uniform throughout. Of recent 
work the most interesting item was probably the fact, based upon 
rough calculations from returns sent by Sir Charles T^d, 
and others, that the great South Australian earthquake of 
May 10, 1897, proceeded from a line parallel to the coast near 
Beach|iort and King.ston, and was possibly due to a sliding of 
one part of the crust upr>n another, such as forms what wa.s called 
in geology a “ fault.” This was probably deep, but the later and 
slighter shocks were surface ones, caused by readjustrtients of 
the immediate crust. The subject was still under investigation 
by the Secretary, But Mr. Jlogbcn pointed out that 
it was as part of a world-system of seismological observ¬ 
ations that the work of the Committee might be most 
useful. An International Seismologtcal Committee had been 
set up embracing all the ablest workers in every part 
of the world, and in co operation with that Committee 
were Committees of the British Association and of the 
Royal Society. They desire especially to be able to track the 
microseismic vit>rations of minute earthquake waves, which 
travelled from the sources of disturbance all round the earth's 
surface, ot it might be right through the solid mass of our 
world (if it was solid). The speed of these finer waves was many 
limes greater than that of the larger waves felt by us, reaching a 
velocity as great as twelve miles per second, or even more. For 
the purpose of observing them the International Committee had 
agreed u|K>n a certain type of instrument, the horizontal pendu¬ 
lum to be used by all stations alike, as it was important that 
instruments of the same kind and of the same degree of sensi¬ 
tiveness should be employed for purposes of comparison. 

Mr. Hogben statea in answer to questions that, at the sug¬ 
gestion of Sir James Hector, the New Zealand Government had 
ordered two instruments—improved forms of the horizontal 
pendulum. He .asked for the moral and financial support of the 
Association in this object. Unless instruments were procur^ 
at once for Sydney, Melbourne and Timaru (the three stations 
in Australasia named by the International Committee), the 
chain of world-stations would be interrupted. 

Chemistry, 

Constitution of the Matter in the Univerie. 

The New South Wales Government Analyst, Mr. William M. 
Hamlet, delivered the preridential address in this section, she 
subject being “The molecular mechanism of an electrolyte.” 
He defined an electrolyte as a body in solution or state of fusion, 
capable of being instantaneously decomposed by a current of 
electricity, and he claimed that if the explanation he ofiered was 
adequate for the electrolyte, it must bold good for the constitu¬ 
tion of the matter in the universe, so that the treatise on the 
electrolyte has a most impfjrtant scientific bearing. The method 
of invest^ating the action of one body upon another, he re¬ 
minded hts audience, was brought to a high degree of accuracy 
by the immortal work of Sir Isaac Newton. He alluded to 
some observations of the late Prof. Clifford, made over tWen^ 
years ago, this authority remarking, almost prophetically, 
can look forward to the time when the structure and motioiU in 
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the inside of a molecule will be so well known that some future 
Kant or Laplace will t>e able to make an hypothesis about the 
history and formation of matter.” 

Red Rain Dust. 

Much interest was manifested in a paper read by Mr. Thomas 
Steel on “ Red Rain Dust,” in the section devoted to chemistry 
and chemical research. The author remarked that from time 
to lime records of the fall of dust, either alone or accompanied 
by rain, have been reported from various parts of the Australian 
Colonies, in common with the rest of the world. Although it 
was extremely probable that in the great bulk of the cases the 
dust was merely of terrestrial origin, it was interesting when 
positive facts regarding the source of the material could be 
ascertained. On Decembeir 27* unusually heavy fall 

of dust of a red colour ocoiinr^ in Melbourne and was carried 
down by rain. 

An analysis of a clean sample of this dust gave the following 
results:—Organic matter, 1070; sand, insoluble and un¬ 
determined, 6^ 31 ; soluble silica, 75 ; ferric oxide, 4 68; fer¬ 
rous oxide, ‘50; alumina, 15*16; lime, i‘j6; sulphuric an¬ 
hydride, ‘62. The dust may therefore l^e regarded as a 
characteristic example of ordinary surface soil, such as is de¬ 
rived from the weathering of volcanic rocks. Both in appear¬ 
ance and composition it agreed closely with several samples of 
such soil from widely separated localities. Under the micro¬ 
scope, in addition to the diatoms noticed by other observers, the 
dust was seen to contain a few Icpidopterous scales. 

Geology and Meteorology. 

Early Life m the Earth. 

In this section the I'resident, Prof. F. W. Hutton, F.R.S., 
delivered an address on the subject of “Early Life on the 
Earth.” After describing the variou.s periods through which 
the earth has {>assed. Prof, Hutton presented some sproulations 
regarding pre-Ordovician life. Spiking of the origin of life, 
he said it was highly probable that the first living organisms 
were evolved near the surface of a warm ocean. TOcy might 
safely assume that the first protoplasm was not so complicated a 
substance as it had since b^ome. Ordovician and Silurian life 
followed, and the lecturer said, in conclusion ; ** We have thus 
arrived at the conclusion that the ocean was the mother of life ; 
that on its surface floated the first orp[anisms whose descendants, 
but little changed during all themilUonsof years that have since 
passed away, still float and multiply. Presently some of these 
animals found their way down to the bottom, where all the 
debris from the floating organisms collected, and here in stfll 
water they lived and increased for a long time. Slowly they 
invaded the rough waters of the coastline, and at last gamed a 
footing on the land. It was plants which formed the army of 
invasion that conquered the land. ” 

Coral-boring Expetiition to the South Seas. 

Considerable interest was manifested in the section devoted 
to geology and mineralogy, owing to the fact that Prof. David 
was announced to read a ]^pct on “ The Coral-boring Expedi¬ 
tion of 1897 to the Island of Tunafuli in the South Seas.” The 
funds for the expedition were found chiefly by Miia E- Walker, 
of Yaralla, the late Mr. Ralph Abercromlne, and the Ro^ 
Society of London, while the New South Wales Government 
lent a diamond drill and the workmen- The method of work^ 
I the drill and simultaneously attacking the great coral cliff which 
I bounds the atoll seawards was explmned, and an account given 
! of some of the manners and customs of the natives. Special 
reference was made to the nature of the last part of the ^rii^ 
done while Mr. Sweet was in charge. The last 30 feet of core 
were particularly ini cresting, being formed of a soft chalky rockf 
with numerous loraminifera, and showing that the coral forma¬ 
tion proper had been all but completdy peheirat^. Had it 
been possible to bore a little deeper, Prof. David Ihinks that the 
I foundation rock would have olehn reached. Mr. Sweet Had 
done all that he Judged would most conduce to attaining tMs 
end, and when the luring had to be stopped hod left the bore in 
such a condition that it was possible in resuming the bore to 
utilise the old borehole, now 6^ feet deep. Prof. David Qifbd 
that this meeting might use its influence with the Council oflh^ 
Association to 1 m ve a recommendation made tp the GovermBMUt 
of New South Wales to extend the loan of the dlimtond io 
as to admit of the boring bcihg continued tfU bedrock 
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renched, A letter received from the Royal Society of London, 
stated that the Society was so pleased with the results already 
attained at the Funafuti bore, that it had voted a further sum to 
meet the expenses, making their total subscription up to the 
present 500/, Opinions amongst scientific men in Great Rritain 
as to the conclusions to be drawn from the evidence of the 
Funafuti bore were at present divided. While the advocates of 
the Darwinian theory were inclined to congratulate themselves 
upon the results, Dr. Murray's supporters say that the evidence 
aubstantiates their views. Prof, David considered that the last 
portion of the core obtained weakened the subsidence theory. 

Ghcial Rts€ar(k. 

The report of the Glacial Research Committee, South Australia, 
was submitted by Prof. T. W. E. David and Mr. Walter 
Howchin. The localities dealt with were comprised within the 
peninsula which formed the southern limits of the Mount Lofty 
Range. In 1859 Mr. Alfred Selwyn, at that time Government 
Geologist of Victoria, whilst travelling through the Inman Valley, 
discovered a polishetl rock surface which, to the practised eye, 
exhibited clear proof of glacial action. This was the earliest 
discovery of its kind in Australia, but the i>o»ilion was lost sight 
of until rC'discovered by the authors of the paper in March last. 
This polished pavement, which measured over 20 feet in length 
and 6 feet in breadth, occurred in the bed of the Inman River, 
a little past the seventh mile-post from Port Victor. The glacial 
l)eds of the Inman River have at present an elevation of over 
45 oo feet above sea level. If, therefore, the agency of shore-ice 
as the means of distribution were admitted they must assume 
that there had been an elevation of the land since the days 
of glaciation. The facts were, perhaps, best explained by a 
reference to a combination of agencies, rather than to a single 
form of ice action. 

A paper On the Occurrence of Glacial Boulders at Yellow 
Cliff, Crown Point Station, Fincke Valley, Central Australia,’* 
dealt with a recent discovery by Prof. Baldwin Spencer, of 
Melbourne University, and Mr, P. M. Byrne, of Alice Springs 
telegraph station, of large glaciated t>ebb)es at a level of about 
looo feet above the sea. This is the nearest point to the 
tropics in Australia at which traces of glacial action have been 
ob^Tved, and the discovery is iherefoie of great interest. 
The pebbles are from 2 inches up to i foot in diameter, and 
form a layer about 3 feet in thickness, overlying a soft grey 
sandstone, the geological age of which is unknown. It is not 
known at what pericM of geological time the ice existed which 
produced these markings. The only other instance of possible 
evidence of ice action in Australia near to the equator than 
Yellow Cliff is that mentioned by Mr. R. L. Jack, vijt. the 
Bowen River coalfield of (Queensland, At that locality small 
boulders of rock foreign to the district are found embedded in 
the marine pernio-carboniferous strata. It is just possible that 
these boulders were rafted to their present resting-place by 
floating trees, but the glacial explanation is thought to be the 
more probable one. 

A ntper entitled ** Further Evidence of Glacial Action in the 
Bacchus Marsh District,” by C. C. Brittlebank, G. Sweet, and 
Prof. David, dealt specially with the deep preglacial valle)'B 
bounded by steep sides, too to 600 feet high, which had been 
choked with glacial drift, and iiowerfully glaciated at their 
i»ttoins and sides, as well as on the summits of the intervening 
ndges. The fact was commented on that very few rocks of 
local origin were observable in the glacial beds, and that all 
the glacial beds were more or less stratified, in which respect 
they differed mwrkedly from the glacial till of Northern Europe. 

Ch^logy and Mimrai DtpQsits t>f Portioms of WoU Australia, 

The New South Wales Government Geologist (Mr, E, L.* Pitt- 
tnan), read a paper On the Geology and Mineral Deposits of 
certain portions of West Australia,” The geology of the Perth 
surteskn water basin was first dealt with, and It was stated that the 
water occurred in a poroaa rock, consisting of calcareous sandstone 
of seolian origin. The basin was about fifteen miles wide, but 
extended along the coast for sevetal hundred miles in a north 
wnd south direction. The chief peculiarity of this artesian basin 
Was that it was not covered by any continuous impervious beds, 
such as had hitherto been regarded as essential for the oc¬ 
currence of artesian water. Reference was next made to the 
Odlte coalfield, and the opinion was expressed by the author 
l^t it was of Mesoeok; like the Victorian coalfields, and 
that of the Clarence Riifer. The Coolgardie goldfield was 
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then briefly alluded to. The cold here occurred in some of the 
reefs in phenomenally rich “cliutes,” .sefjarated by intervals of 
barren material. The “cement deposits” of the 25-Mile were 
described as alluvial de]X>sits, containing very angular gold, in 
fairly-defined channels. The Kalgoorlie goldfield was descrilied 
at considerable length, and particular reference was made to 
the famous telluride depc»sits of the Boulder. These, in Mr- 
Pittman’s opinion, consisted of igneous dykes of quart/., felspar, 
porphyry, which had been subjected to an enormous amount of 
crushing, and this had induced a schistose or foliated structure 
in them. 

General Geology. 

The Rev. J. Milne Curran read a paper on “ Artesian Water 
in New South Wales.” He conckiaed that the artesian water 
of the north-west and west of New South Wales was derived 
from Triassic beds, and, in his opinion, there was no evidence 
to slurw that a .single artesian well in the Colony derived its 
waters from Cietaceous rocks. Photographs were exhibited of 
artesian flows, Cretaceous and Silurian country in the far west. 

In the discussion that followed, Mr. R. L Jack stated that 
artesian water had ju.;t been struck in (Queensland, on the 
centra] line of railway at Maria Creek, west of the Dawson 
River, in rocks of permo-carboniferous age. These were the 
oldest rocks in Australia in which artesian water has as yet been 
discovered, and they were not known previously to be w'flter- 
bearing. 

The Rev. J. Milne Curran, in laying before members of the 
section some “ Notes of a Geological Reconnaissance on the 
Mount Kosciusko Plateau,” said that his conclusions were (i) 
that there was no satisfactory evidence of extensive glaciers 
haying existed in the present valleys, under the highest peaks 
of Mount Kosciusko ; (2) that there was no evidence of exten¬ 
sive glaciation on the Kosciusko plateau ; (3) that the “ glacial 
epoch of Australia ” in post-Tertiary times, a.s described by 
Dr. Lendenfcid, had no foundation in fact. 

Relations of Morphology and Physiology. 

The President of this section, Prof. C. J. Martin, dealt, in his 
opening address, with the growth of the science of morphology, 
wnich was now a separate science from physiology ; the scope of 
research in both directions having, within the last fifty years, 
become greatly widened. Morphology deals with the structural 
conformation and anatomy of animals; physiology, with the 
functional workings of the animal system. During the Ia.st half- 
century the discoveries in both these sister sciences have been of 
a must beneficial character to mankind, and the future was full 
of possibilities. Prof. Martin did not let the occasion pass 
without baring testimony to the ungrudging and valuable 
services of the late Prof. Jeffery Parker, during his term of the 
presidency of the section. 

Gbot.raphy. 

Submarine Geography. 

The President, Sir James Hector, K.C.M.G., F.R.S., in his 
presidential address, dealt at length with the subject of Sub¬ 
marine Geography,” Since their last meeting. Sir James said, 
the results of the exploring expeditions equipped by the muni¬ 
ficence of the late Sir Thomas Elder and Mr. Horn had been 
made public, and the wonderful expansion of our knowledge of 
the central and western part.s of the continent obtained through 
the intrepid journeys would greatly assist the material develop¬ 
ment of the vastly rich but hitherto neglected interior area of 
Westralia. Another feature of great promise to the future ad¬ 
vance of geographical discovery in the more difficult parts of the 
Australian continent was the steady extension of the “artesian 
well” system into the arid areas of the interior, where the 
atxNBiice of water bad not only prevented the settlement of the 
country, but even its exploration, and had caused the loss of 
many brave and enthusiastic pioneers under circumstances of 
intense personal suffering. When the sources of underground 
water circulation were fully comprehended and utilised, both ex¬ 
ploration andoccupation of large and almost unknown areas would 
become possible. After dealing with geographical researches 
conducted in different parts of the world, the IVesident said the 
crowning event that had absorbed the interest of geographers 
since the last meeting was the successful achievement of Nansen. 
The scientific results of this wonderful venture had not vet been 
puUished, but two remarkable advances in geographical science 
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were Announced ; (z) Lhat the North Polar Ocean waa not a 
ehallowsea, with scattered islands, distributing icebergs, but a 
profound ocean basin ; (2) that there were dennite movements 
of the great ice cakes, and lhat they crossed, and did not merely 
circulate round the pole. 

Antarctica, 

^'Antarctica” was the subject of a lecture delivered by Sir 
James Hector, the president of the geogrnphical section. The 
Antarctic Continent,or Antkrctica, as it had been recently called, 
was an immense area of al>out 4,000.000 square miles ; but they 
knew very little al>out it. There had been a number of expedt* 
tions to the North Pole, but very little had been done in the way 
of obtaining knowledge with regard to the South Pole. The las’ 
expedition by Nansen had proved that the North Polar region Mgis 
a great cavity, nearly two miles deep, instead of being, as hitherto 
supposed, an island with half-open seas. The Antarctic regions, 
on the other hand, consisted of a great solid mass of land, ex¬ 
tending far beyond the area explored by Nansen at the North 
Pole. Captain Cook, in 1776, furnished the first information 
with regard to the Antarctic regions ; but it was not until RbA<>' 
expedition in 1841, followed by the ChalUnger in 1874, that any 
accurate information was obtained in regard to this continent. By 
means of his sounding apparatus, Ross made the discovery that 
there was a belt ot water two miles in depth fight round the 
Antarctic regions. In some places it showed a depth of 2000 
fathoms, and in oilier places 4000 fathoms, without any bottom. 
Ross discovered Victoria Land, a mountain promontory stretch* 
ing for 500 miles north and south, during which he passed 
through a belt of ice over 100 miles in width into calm, 
beautiful water beyond. Ross sailed south to latitude 78*^, 
where he found volcanic mountains from 12,000 to 15,000 1 
feet high, towering above a vast range of snowy mountains, 
and vomiting forth flames and lava. Huge glaciers descended 
for miles into the sea; but along the rocky shore no ! 
landing-place could be found, there being no harbour 
or indentation of any kind. A landing was, however, effected 
on Possession Island, which lay a short distance off the main¬ 
land. He attempted to reach the mainland from this island, 
but failed, and, turning eastward, he fiiund a perpendicular 
wall of ice 2oo feet high, and he traced it for 300 miles with¬ 
out a break. On some days the sun shone rut with great 
brilliancy from a perfectly serene and clear sky of intense blue. 
Reference was made to the atmospheric conditions and cur¬ 
rents of the Antarctic region, and tnen Sir James pointed out 
that within this circle no Uvi^ thing had yet been found ‘ 
which belonged to the land. The life-history of the birds was 
most remar&ble, liecause they could not breed within the 
Antarctic circle owing to there being no place for them to 
build their nests, except ice that Wa.s melting. In concluding, 
Sir James expressed the hope that the exploration of Antarc¬ 
tica would be continued. One of the moat important things 
to be done in this direction was to settle the exact position 
and intensity of the magn^ic pole, especially in the interests 
of navigation. Until they had establisned by survey the mag¬ 
netic conditions of the southern end of the globe, careful and 
scientific provi.sion could not be made for the safety of iron ships 
steaming upon different courses. 

Australian Oceana^Uphy. 

“A Contribution to Australian Oceanography^’ was the title 
of a paper by Mr. T. W. Fowler. The paper was suggested 
by the reports of the Challenger expedUioni which seemed to 
leave room for much further investigation. An attempt had 
been made by the writer to get additional information, and with 
this end in view he had obtained from the captains or officers 
of various intercolonial steamships proceeding at regular tri- 
tervals, sample.s of water passed through by them,: together with 
the temperature of the ,sca at the time the temple was obtained# 
The skmple.s were taken as near the vessels* bow^s as possiblui 
and placed in well-cleaned bottles, which were tightly corked 
and forwarded to Mr. Walker for examination at the Mel¬ 
bourne University. Mr. Buchanan's method of conducting the 
examination was adopted. Two hydrometers were used, and 
the results were checked by testing the instruEpenta in solutiqptt 
of known densities. Tables were given showing the denshi«s,o^ 
waters obtained between Fremantle and Meli»nrne ; between 
Melbourne and Brisbane 9 on the east coast of' Australia 
generally ; between Melbourne and the Bluff} on the Sorrento 
Back Beach, Bass Strait, and a number of other places. 
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Remarks on Central Australia* 

" Notwithstanding the labours of the past, the last volume of 
Australian discovery is still incomplete,'' was the opetiirig re¬ 
mark of the paper by Mr. W. H. Tietkins, who in 1889 ]«o an 
expedition, which was fitted out under the auspices of the South 
Australian branch of the Royal Geographical Society, One of 
the objects of which was to determine the outline of Lake 
Asmodeus in Central Australia. Mr. Tietkins suggested thdt 
attention should be directed to the Kawlinson and Peterman 
Ranges, which lie to the north of the Mann and Tomkinson 
Ranges, and which were bounded on all sides by barren and 
inhospitable sandy wastes. I'o the best of his belief these 
ranges had not been visited, except by Giles, whose party was 
much reduced. These mnges formed an extensive and fertile 
field for systematic and scientific examination, It uras suggested 
that a parly might leave the settlements at Giles Range or 
Erldunda, and proceed from there to Mount Olga, where the 
first dcp6t would be formed, pending the discovery of suitable 
water being found further west and nearer Che scene of opera¬ 
tions No difficulty wr>«Id be experienced in reaching Sladen 
Water. It might be almost taken for granted that valuable- 
waters would be found before reaching so far west. From the 
viestern end of the Kawlinson Runge the i>arty could return by 
a slightly dilTerent route, and if time and circumstances allowed 
before leaving Sladen Water. The conviction was forced upon 
him that no pasture lands of ipufficient extent might be looked 
for that would develop the w^estern interior, but the ho|>e might 
reasonably be entertained that the mining industry in that lati¬ 
tude would challenge the enter|>rise of the Australian people. 

ErilNOlXXiV ANI) ANTHROf*OLO<;Y. 

The Origin of the Abof^igiiies of Tasmania and Australia. 

This was the subject chosen by Mr. A. W. Howitt, President 
of the ethnological and anthro|xdogical section, for his presi¬ 
dential address. He was of opinion that, in spite of the con¬ 
tention of many writers to the effect that the primitive Aus¬ 
tralians and Tasmanians had come from other lands in 
ships or canoes, there were but little evidences to show 
that they had any knowledge of navigation or of sea-going 
vessels. In any solution of the origin of the natim of Australia 
one fundamental element must be that the ancestors of these 
savages reached Australia or Tasmania by land ; or if the lane) 
connection was not continuous, the intervening channels were 
such as could be traversed by vessels no better than the cata¬ 
marans or canoes above mentioned. The lecturer quoted many 
geological facts, all of which tended to show that an immense 
period of time was one of the elements of any solution of the 
problem, and that dUriiw that pecir>d the Australians had beers 
isolated from outside induence, navin^ at the same time a con¬ 
tinental area in w'hich to develop their institutions. The level 
of culture of the Tasmanian had been termed the etiliihic, an<t 
that of the Australians might fairly be termed neolithic, or even 
as regards some of the tribes of Central Australia bordering on 
the pal»olUhic. The social or^isation of 'the Tasmanians was 
also below the level of that of the Australtens. Finally he oame 
to the conclusion that the Australians reachCrl the continent by 
a land bridge connecting with the Indo-Asiatic continent or by 
a land extension of the Austral continents to the north-west or 
over some shallow channels separating Australia from these 
lands. 

A lecture on "Native Life in Central Australia'' was 
delivered by Prof. W. Baldwin Spencer, After describing 
the difficuities of travelling, the lecturer remarked that the 
country was divided into the lower steppes, the desert 
country, and the higher steppes, where' the James akid 
MacdoneU, Ranges rear their lofty summits sometimes «6 a 
height of 5000 feet. Lake Ama»us«in Ibe dry seasoui is 
mere sheet of salt. Ayers Rock, another ramarkable formUtioB 
of this distant and mysterious land, rises abruptly from the 
surface of the desert country. It is about one mile long and 
five miles in cirenmference. Formerly there were Vast civere 
herer and animals, such as the diprotodoton, a wombat-Bke 
creature about four times as large as u 
the. plains, Now animal life was scarcely noriemde,. The 
lived in the waterholes in tlm hills unUl the wet stksop OBM 
afid washed them down the foateing gotsea of the 
the lower lands,. In the dry season the water^firee liUi Mtew 
up with waters aod^ rolUnc himtelf into the mud* e^datSi Umto 
until the runt rainst whiot may. not Some fbl Jwe yeara, In 
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the meantime the froe may have the misfortune to provide a 
drink for a thirvty native, natives also obtain water from 

the roots of trees. Th^ all believed that each one was under 
the segis of the spirit of some animal or plant, which they re^ 
vered almost as gods. In connection with the tokens, they 
held all sorts of weird ceremonies, bedecking themselves with 
great ela^raieness^ aAd going through all sorts of antics, such 
as instating frogs, emus, kangaroos> or whatever it was th^ 
held in veneration. Group marriage prevails ; that is, men in 
one group can only marry the women in another single group. 
The Engwurra, or the lire ceremony, through which a youth has 
to pass Mfbre being entitled to be considered a man, seems to 
be peculiarly exacting to the candidate for manhood. 

Resolutions ok Council. 

At the final meeting of the General Council on Janiwry 13, 
the following suggestions from the Recommendation Committee 
were agreed to r—(i) That the New 5 k>uth Wales Government 
ac(juire the <]uarry of prismatic sandstone at Bondi, with a view 
to Its preservation as a remarkable geological occurrence. (2) 
The re-aji^lntment of the Committee on '‘The Systematic 
Conduct otthe Photographic Work of Geological Surveys.** (3) 
The appointment of a SeismOlogical Committee for 1900. The 
Government of New Zealand to equip Timaru with approved 
seismological instruments, in charge of Mr. (ieorge Hogben. A 
contribution of 25/, was voted towards the preceding object. 
(4) The appointment of a Committee to secure magnetic surveys 
at the extreme south of New Zealand. (5) Expressing the 
opinion that the publication of Victorian continuous magnetic 
records is desirable, (6) That the Committee be re-appointed 
to continue the investigation of the mineral waters of Australasia. 
(7) That the New South Wales Government be recommended 
to complete the borings at Funafuti while the bore apparatus 
remains on the island, and the bore remains open. (8) A Com- 
mitt^ be appointed to draw up a list of works and papers 
relating to Australian flora. 

The report from the Baron von Mueller Memorial Committee, 
embodying a resolution, *' That the Association places on record 
its sense of the deep loss sustained by it owing to the deaih of 
the late Baron von Mueller, and its hich appreciation both of 
his personal character and the distinguishea Services rendered 
by him to science/* was adoped. 

On the motion of Prof. Kernot, of Melbourne, seconded by 
Prof. Baldwin Spencer, Mr. R. L J. Ellery, late Government 
Aatronoroer of Victoria, was elected to be President of the 
Science Congress to be held in Melbourne in the year 1900. Mr. 
C R. Bladcett, Government Analyst of Victoria, was 
elected treasurer, and Prof. Baldwin Spencer and Mr. E. F. J. 
Love were elect^ joint secretaries for the same Congress, U 
was decided that the next meeting of the Asssociation aAer the 
one to be held in Melbourne will take place at Hobart. 


F0RTHC014ING BOOKS OF SCIENCE, 

TN Measts. BiuUi^e, Tindall, and Cox’s list are to he found : 
^ ‘ A Manual of Surgery, ’* ^ Drs. William Rose and Albert 

Cailess) ''Atlasof Traumatic FWluvesand Dislocations,” by 
Prof. H. Metferich (vol. vi. " Hand^Atlas’* Series); “ EncHsh- 
French and Ftench-KngUsh Dictionary of Medical Terms, by 
H. de Mdric, two parts ; ’* Minor Suif^ry and Bandaging,” by 
Dr» W* G* Spencer, illustrated^ ''Respiratory Exercises,” by 
Dr. s Harry Campbell 1 "Diagnostic Signs in Women,” by Dr. 
T. W. i " The Clifiical Diagnosis of Lameness in the 
Horse,” by W. E. A, Wyman, illustrated; '* Practical Toxi¬ 
cology for Physicians and Students,*' by Prof, Dr. Robert, 
translated and edited by Dr. L. H. FriedMrg ; " Chronic Nasal 
Obalptticdon, and Deformities of the Upper Taw, Teeth, aird 
Palirti^” by Dr. Mayo CoiTierj "Atlas of Pathological 
Anatoipy/' by Prof. O. BolUnaer (vol, vli. *'Hand*Atlas” 
Scried), illustrated; ^'Idiopathic Ulcerative Colitis (Dysentery^” 
by L F* Gemm^ illustrated; "Water” (Part d. of the 
" Ahafysis of Food and Dn^”), by T. H. Pearmain and C G, 
Mnoriaiidndw editions 6f "AGuMc to the Examinations of 
.the Conjoint Board in England*and for the Fellowship of the 
of Surgeon*, with l^aminatlon Paem,” Iw F- J. Gmt t 
" Ifeaft Dtoae, with special iielerence to Prognosis and Treats/ 
miKmrn Btoadbeot, Bart., and Dr. J. F. H. 
Bind«dlM[Bt| "Diaeasesdf the Throat ahd Nose,'* by Lennox 
Browni diostrated I "Applied Bacteriology/' by T. H. Pear- 
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main and C, G. Moor ; " The Practical Guide to the Public 
Health Acts and Correlated Acts for Ofheers of Health and 
inspe^ors of Nuisances,” by Dr. Thomas Whiteside Hitne ; 
“ Latin Grammar of Pharmacy,” by Joseph Ince ; " A Manual 
of Artistic Anatomy for the Use of Students in Art,” by John 
C. L. Sparkes, with plates ; " Handbook for Attendants on 
the Insane *' The Register of the Royal College of Veterinary 
Surgeons.” 

Meurs. Wm. Blackwood and Sons* list includes :—“ A Text¬ 
book of Modern Geometry,” by J. A. Third; "Lower Geo¬ 
metrical Exercises,” by the same author ; " Higher Geometrical 
Exercises,” by the sanoe author ; " The Elements 6f Physical 
Education, a Teacher’s M*nual,” by Dr. David Lennox and 
Alexander Sturrock, with Original Musical Accompaniments to 
the prill by Harry Everitt Losehy, illustrated ; " A Manual of 
Agricultural Botany/* from the German of Dr. A. B. Frank, 
translkted by Dr. John W. Paterson, illustrated ; and new 
editions of Sir John Skelton's " The Handbook of Public 
Health/’ revised by James Patten MacDougall and Abijah 
Murray., Part ii. containing other Acts bearing on Public 
Health, with Notes, Forms, «C. ; “ Introductory Text-hook of 
Zoology,” by Prof. Henry Alleyne Nicholson, FR.S., and Dr. 
Alexander Brown, illustrated ; " Page’s Introductory Text-book 
of Geology,” revised and enlarged by Prof, Lapworth, F.R.S. ; 
“ Page's Advanced Text-book of Geology^” I>escriptive and 
Industrial, with engravings, and Glossary of Bcientitic Terms, 
revised and enlarged by Prof. Lapworth,'F.R.S. ; “Intro¬ 
ductory Text-book of Meteorology,” by Dr. Alexander Buchan, 
illustiated; " Dr, Mackay’s Elements of Physiography/’ illus¬ 
trated. 

Messrs. Bliss, Sands, and Co. announce ;—The Progressive 
Science Scries: "Earth Structure/’ by Prof. Geikie, F.R.S., 
illustrated ; " Volcanoes/* by Prof. Bonney, F.K.S., illustrated ; 
"The Groundwork of Science,” by Dr. St. Gcome Mivart, 
F.K.S, ; "Vertebrate Palreontology,” by Prof. Cope, illus¬ 
trated ; " Science and Ethics/’ by M. Bertnelot ; " The Animal 
Ovum/’ ly K. E. Beddard, K.R.S., illustrated ; "The Repro¬ 
duction of Living Beings ; a Comparative Study,” by Prof. 
Marais Hartog, illustrated ; " The Study of Man ; an Intro¬ 
duction to Ethnology,” by Prof. A. C, Haddun, illustrated ; 
" Man. and the Higher Apes/’ by Dr. Keith, illustrated ; 
" Heredity,” by J. Arthur Thomson, illustrated. 

Messrs. Burns and Oates, Ltd., promise:—"(Genesis and 
Science,” by John Smyth. 

The list of the Cambridge University Press includes Cam¬ 
bridge Natural Science Manuals, Biohgical Series: "Fossil 
Plants, a Manual for Student.^ of Botany and Geology/' by A. 
C. Seward ; "Vertebrate Paleontology,” by A. S. Woodward. 

Messrs. Cassell ami Co., Ltd.,* announce The "Century 
Science” Series: “Michael Kaniday, his Life and Work,” by 
Prof. Silvanus P. Thompson, F.R.S. ; "Cassell’s Family 
Doctor,” by a Medical Man ; and new editions of "The Story 
of Our Planet,” by Prof. Bonney, F.K.S., with coloured plates 
and maps, and illustrated : " The Story of Africa and its 
Explorers,” by Dr. Robert Brown, 4 vols., illustrated; "The 
Countries of the World,” by Dr. Robert Brown, vol, v., 
illustrated. 

Messrs. Chapman and Hall, Ltd., will issue:—"Physics, 
Experimental and Theoretical ; an Elementary Treatise 
Mechanics, Hydrostatics, Pneumatics, Heat and Acoustics,” by 
Dr. R. H, Jude and H. Gossin, illustrated ; "The Manufiicturc 
of Boots and Shoes," being a modern treatise of qU the pro¬ 
cesses of making and manufacturing footgear, by F. Golding, 
illustrated ; " Notes on Carpentry and Joinery,’* adapted to the 
requirements of the City and Guilds of London Institute, the 
Worshipful Company of Carpenters, and the County Council’s 
Scholarahlp Examinations, by J. T. Evans: Second Stage, 
Ordinary or Advanced Course, illustrated ; "Chinese Porcelain,” 
by W. B. Qttlland, illustrated; "De Pontibus, a Pocket-book 
for Bric^ Engineers,” by J. A. L. Waddell; " Macliine 
Design/' Part i. " Kinematics of Machinery,” by Prof. Forrest 
R. Jonei; "Handbook of Si reel-Railroad Location/’ by Prof. 
John P/ Brooks; a new edition of "A Text-Book of 
MechB,nicad Engineering,” ^ W. J. Lineham, illustrated. 

Mesaii. Chatto and Wind us promise new editions of: 

" Flaimmrion'fl Popular Astronothy/* translated and edited by 

L EUaird Gore, illustrated ; " Popular Astronomy," by J. 
mbonofh, translated by C. B. Pitman, illustrated. 

Messra. J. and A. Oiurchill will publishManual of 
General Pathology for Students and Practitioners,” by Dr. 
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Lazarus-Barlow ; " Manual of Bacteriology,” by Dr. Hewlett ; 
*' Manual of Dental Metallurgy,” Ijy Ernest A. Smith ; and a 
new edition of Manual of Dental Anatomy, Human and 
Comparative,” by Charles S. Tomes, F.R.S. 

The Clarendon Press will issue :—“ Essays on Secondary 
Education,” edited by C. Cookson. 

In the announcements of Mr. Clive, of the University Cor* 
respondence College Press, we find:-“*‘A Manual of Pw- 
chology,” by G. F. Stout ; The Tutorial Algebra/*by W. 
Briggs and Prof. G. H. Bryan, F.R.S., Part i., Elementary 
Course, Part ii. Advanced Course ; “ Properties of Matter,” 
by E. Catch pool ; " Advanced Sound, Advanced Light, First 
Stage Magnetism and Electricity,'* by Dr. R. H. Jude ; “Ad¬ 
vanced M^nelism and Electricity” j “ Text-book of Zoology,” 
by A. M. Davies ; “Text-book of Botany," by J. M. Lowson ; 
“ Advanced Chemistry : First Stage Practical Inorganic 
Chemistry, Practical Organic Chemistry ” by George (leorge ; 
“First Stage Maihrmalics, Stage ii. Mathematics.” by J. H. 
Grace; “Key to First Stage Mechanics of Solids”; “Co¬ 
ordinate Geometry, Part ii. ’ ; “Tutorial Dynamics,” by W. 
Briggs and Prof, G. IL Bryan, F. R.S. ; Supplement (on 
Metals) to Tutorial Chemistry, Part i.. “An Introduction to 
Carbon Compounds," by Dr. F. Beddow; “ Quantitative 
Analysis, a Sequel Uk the Analysis of a Simple Salt ' ; “ First 
Stage Physiology Advanced Physiolrigy“First Stage 
Geology"; “Advanced Geology’*; “First Stage General 
Biology ”; “ ^Vdvanced General Biology First Stage Botany ”; 
“Advanced Botany “ First Stage j^riculture “Advanced 
.i^riculiure ” ; “First Stage Hygiene"; “Advanced Hy¬ 
giene”; and new editions of “ Matriculation Mathematics” 
and “ First Stage Mechanics of Fluids. " 

Messrs. A. Constable and Co. will issue Constable’s Tech¬ 
nical Scries: “The Internal Wiring of Buildings,” by H. M. 
Leaf, illustrated; “The Electrical Equipment of Tramways,” 
by H. F. ParshaU and Evan Parry, illustrated ; “ Electro- 
Metallurgy,” by Bertram Blount, illustrale<l ; “Auto-cars and 
Plorseless Carnages,” by Dugald Clerk and Worby Beaumont, 
illustrated; “The Steam Boiler.” by H. H. Powles; “The 
Life of Sir Charles Tiiston Bright," by Edward Brailston Bright 
and Charles Bright, 2 vols., illustrated ; “The Simplest.Living 
Things,” by Prof. E. Ray Lankester, F.R.S., illustrated; 
“ Electricity in Town and Country Houses,” by Percy E. 
.Scrutton, illustrated. 

Messrs. J. M Dent and Co. promiseWith Ski and 
Sledge over Spitsljergen Glaciers,” by Sir William Martin 
Conway, illustrated. 

Messrs. Duckworth and Co.'h list contains “Savage Philo¬ 
sophy in Folk-Tale,” by ?-dward Clodd. 

Messrs. Friedlandcr and Sohn (Berlin) will publish Britzel- 
mayr’s “ Zur Hymenomyceten-Kunde,’’ vol. iii. (and last), 
illustrated; GeiWte's (Papae Silvestri IT) “Opera Mathe- 
matica,” illustrated; A. Bolles Lee’s “ The MicrotomisPs 
Vademedum," German translation, with many additions by 
the author and Prof, P. Mayer; A. B. Meyer and L. w. 
Wiglesworth, “The Birds of Celebes and the Neij^hbouring 
Island, 2 vols., illustrated ; Das Tierreicb (the publication of 
the German Zoological Society), next part, Rothschild’s “ Para- 
diseidae”; Trouessart's “ Catalogus Mamrnalium," vol, iv. 
(and last). 

Messrs. Gauthier-Villayset Fils (Paris)announce; — “ EHments 
de la Th^orie des Fonctions elliptiques, by Tannery et Molk,” 
Tome iii. ; “ l^ons sur la Tn^orie des marges fluvialcs et 
terrestres,” by Maurice l..^vy.—“CEuvres dc Laplace^ Tome 
xii. ; “ Recueil de donn^es numeriques publie par la $oci^t^ 
Fran^aise de Physique, Optique,’^ by H. Dufet, t'’’ fascicule; 
“ CEuvres math^matiques de Riemann, traduites,” by L Lauget; 
“Trailtf d’algebre sup^rieurc,” by Weber, traduction de Griess ; 
“ Le9ons nouvelles sur I’analyse infinitcsimalc et ses applications 
g^m^triques," by M^ray, Tomeiv. ; “Distribution de I'^ergte 
par courants polyphas^s,” Ijy J. Rodet; “Traiti pratique de 
photogravure,” by L^n Vidal; “ I^ EHments d^une photo¬ 
graphic artistique,” by Robinson, traduction de H. Colard. 

Mr, Heineinann announces“ A translation of Prof. Muller’s 
work on Krupp’s Steel Works,” illustrated. 

The list of Mr. Huepli (Milan) containsContgUcoUura 
pratica,” by Giuseppe Licciardelli, illustrated; “La Siero* 
terapia,” by Dr. K. Rebuschini; “ Agronomia e Agricoltura 
moderna,” by Giovanni Soldani; “ Astronumia Nautica^” by 
Dr. Giuseppe Naccari; “ Luce c raggi Rontgen,” by Prof, O. 
Murani. 
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Messrs. Hutchinson and Co. promise :—“ The Origin and 
Nature of Man,” by Dr, S. B. G. McKinney 

Messrs. Innes and Co, announceThrough the High 
Pyrenees, ” by Harold Spender and Llewellyn Srhith. 

Messrs. Lawrence and Bulten, Ltd., will add to their 
“Angler’s Library Salmon and Sea Trout,” by Sir 
HerV)ert Maxwell; “ Trout, Char, &c.,” hy T, D. Croft. 

Mr, H. K. Lewis’s list is as follows!—“A Handbook of 
Diseases of the Nervous System,” by Dr C. E. BeevOr ; “ Prof. 
Furbringer’s Diseases of the Kidneys and Genito-Ur inary 
Organs," vol. ii. ; “ Inflammation of the Bladder,” by Dr, 
Mansell MoulHn ; “ Vellow Fever in the West Indies,” by 
Dr. Izett Anderson; and new editions of Prof, Corficld’s 
“ Dwelling Houses; their Sanitary Construction and Anange- 
menls"; Dr. Dudley Buxton’s “ Annesthetics ” ; Dr. Samuel 
Rideal’s “ Praciical Organic Chemistry.” 

Mes.4r(i. K. and S. Livingstone (Edinburgh) call attention 
to ;—" Practice of Medicine ” (Catechism Series), Part iii. ; 
and a new edition of Husband’s “ Practice of Medicine.” 

Messrs. l.,ongmans and Co.’s announcements include 
“ Essentials of Practical Bacteriology,” b)' Dr. Henry J. Curtis, 
illustrated; “The Diseases and Injuries of the l.ungs and 
Pleura,” by Dr. James Kingston Fowler and Dr. Rickman J. 
(>odiec, illustrated ; the Memorial Edition of the late Mr. John 
Ball’s “ Alpine Guide,” issued by the Alpine Club: vol. i. “The 
Western Alps,” vol. ii. “The Central Alps, North of the Rhone 
Valley, from the Simplon Pass to (hr Adige Valley” ; “The 
Training of Young Children,” by Ennis Richmond (Mrs. Wilfrid 
Richmond); “ Ouilinc.sof Descriptive Psychology : a Text-book 
of Mental Science for Colleges and Normal School.s,” by Prof. 
George Trumbull Ladd, 

Messrs. Sampson Ix>w and Co., Ltd., give notice of;— 
“Twentieth Century Practice, an International Encyclopjedia 
of Modern Medical Science by Leading Authorities of Europe 
and America," edited hy Dr. Thomas L. S ted man, in 20 
vols. : vol. xii. “ Mental Diseases, Childhood and Old Age,” 
vol. xiii, “ Introduction to Infcctiou.s Diseases” ; “ A Complete 
System of Nursing,” written by various contributors, and edited 
by Honnor Morten ; “ Pcltoleum Motor-cars,” translated from 
the French of Louis Lockcrl; “ Twenty-five Years in British 
Guiana,” by Henry Kirke, illustrated, and a new edition of 
“The Care of the Sick at Home and in the Hospital,” by 
Dr. Th. Billroth, translated by J. Bentall Endean, illustrated. 

Among the announcements of Messrs. Macmillan and Co., 
Ltd., wa notice:—“The Scientific Papers of Thomas Henry 
Huxley,” reprinted from the joumaU of scientific societies, edited 
by Prof< Michael Foster and E. Ray Lmkes^er, F.R.S., in four 
vols., vol. i. ; “Essays on Museums and other Subjects con¬ 
nect^ with Natural History,” by Sir William Henry Flower, 
K.C.B.. F.R.S. ; “A Text-BooH of BoUny.”by Drs. E. Stms- 
burger, Krii/. Noll, H. Schenck, A. F. W. Schimper, translated 
from the German by Dr. H. C. porter, illustrated; “ A System of 
Medicine.” edited by Prtjf. Thomas Clifford Attbutt, F.R.S., 
vol. v. ; “ Elementary Course of Physics,” edited by Rev. J. C. 
P. Aldous (Britannia Seties), in three pkrts ; IVrt i. Mecfhanics, 
Propertiesof Matter, Hydrosuttes, Heat,- Partii. Wave Motion, 
Sound, Light; Pan iii. Magnetism,, El^tricity; “ Elemratary 
General Science,” by A. T, Siffitnons ahd Lionel M. Jones, 
illustrated ; “ Electro-Physiology,” by Prof. W. Biedermann, 
translated by Frances A. Wielby, vol. it. “ Notes on Observ¬ 
ations, being an outline of thd idethods us^ for determlditig the 
meaning and value of quantitative obseiVittons 4 nd dKpetiments 
in physics and chemistry, and for redndng'tKe rekttlts obtained,” 
by S^ney Lupton ; “ The ClmbrljGIge Natural History/*' edited 
by 1 ^. F. Hartner and A; E. Shiidey, vol. ik. “ Birds/* by A. 
H. Evans, illustrated. 

Messrs. Methuen and Co. ball attettlion toThree Years 
in Savage Africa," by Lionel I^le, illustrated ; “ ExpkMWtion 
and Hunting in Central Africa?' by Major A. St. ff. Glbbohs, 
illustrated; “The Niger Sources,” by'Colonel Tw>ittr, 
illustrated. 

Mr. Murray promises :--Mr. Arthur Berry’s “ Manual 
Aatronoroy/* illustrated; “ Early Cluq^ters in Science/* by 
Mrs. Awdry (wife of the Bishop of Japan); “Five ViMiOi in 
Siam,” by H. Warington Smyth; 

Messrs. George Newnes, Ltd., will Usue:The Btoiy df 
Life in the SeaSi" ^ Prof. Sydney J. Hicksom 
trated; “The Story of Photogruj^,” by Alfred T; Story: 
“The Story of Ge^raphical Discovery,” by Joseph 
with maps. 
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Mr* T. C, NimtiK) announces ihe completion, in parts, of 
Morrises Works Oin Natural History. 

Messrs. C. Arthur Pearson. Ltd., ijive notice of“ Exercise 
for Health, its Science and Practice,” by H. H. Ilulbert; 
** With Peary near the Pole,” by E. Astrup. 

Mr. Young J. Peniland’s list is as follows:—Diseases of 
the Heart,” oy Dr. (L A. Gibson ; “Text-book of Medicine,” 
by British authors, edited by Dr. G. A. Gibson; “ The 
Principles of Treatment,” by Ur, J, Mitchell Bruce; “ Text¬ 
book of Physiology,” edited 1 ^ Prof. E. A. Schafer, E.R.S., 
vol. ii.; “ Renal Growthii,”by Dr. T. N. Kelynack ; “ Diabetes 
Mellitus,” by Dr. R. T, Williamson; and a new edition of 
** Handbook of Obstetric Nursing,” by Drs. F. W. N. Haultain 
and J. Haig Ferguaonu 

In the announcements of Messrs. Swan Sonnenschein and 
Co., Ltd., we 6nd “ The Wonderful Century ; its Successes 
and its Failures,” by Dr. Alfred Russel Wallace, F.R.S. ; 
“ Aristotle’s Psychology,” including the Parva Naturalia, trans¬ 
lated and edited with commentary and introduction by Prof. 
William A. Hammond ; “Ethics,” by Prof. W. Wundt, trans¬ 
lated with the author’s permission from the second German 
edition by Prof. E. B. Titchencr, vol. iii. “ The Principles of 
Morality and the Sphere of their Validity”; '* Plwsiological Psy¬ 
chology, ” by Prof. W. Wundt, translated by Prof. E. B. Titchener, 
two vols., illustrated ; ** History of Contemporary Philosophy,” 
by Prof. Friedrich Ueberwq;, edited by Prof. Max Heinae, 
translated by Prof. W. A. Hammond (forming a supplement to 
Erdmann's “ History of Philosophy,” three vols.) ; “Student's 
Text-book of Zotdogy,” by Adam Sedgwick, F.R.S., vol. i. 
Protozoa to Pulyioa (inclusive), illustrated; “ Text-l>ook of 
Pakeontology for /Zoological Students,” by Theodore T. Groom, 
illustrated; “Text-book of Embryology: Invertebrates,” by 
Profs. Korschelt and Heider, vol. ii. “ Crustacea and Arach¬ 
noids,” translated by Mrs. Bernard, illustrated; ** Practical 
Plant Physiology,” by Prof. W. Detmer, translated by Prof. 
S. A. Moor; “Eletncmary Text-book of Botany,” based on 
“A Student's Text-book of Botany,” by Prof. Sydney H. V^ines, 
F.R.S., illustrated ; “ Radiation : an Elementary Treatise on 
Electro-ma^metic Radiation and on Rbntgen and Cathode 
Rays,” by H, H. Francis Hyndman, with digrams; “ Pocket 
Electrical Dictionary; Electrical Words, Terms and Phrases,” 
by Dr. Edwin J. Houston ; “ Cataphoresis, or Elective Medica- 
mental Dtflfusion, as applied in Medicine, Surgery and Den¬ 
tistry,” by Dr. William James Morton, illustrated ; “Eclipses 
of the Moon from A.l). 300 to 1900,” by Robert Sewell; 
“ Fishes,” by the Rev. 11 . A. Maepherson (Young Collector 
Series); “Handbook of Grasses,” by W. Hutchinson, illus¬ 
trated (Young Collector Series); “Mamnuilia,” by the Rev. 
H. A. Mao;mcrson (Young Collector Series);, “Birds’ Eggs 
and Nests,” by W, C. J, Raskin Butterfield (Young Collector 
Series); and a new edition of “ Handbook of Practical Botany, 
for the Botanical Laboratory and Private Student,” by Prof. K. 
Strasbur]^, edited by Prof. W. HiUhouse, illustrated. 

Messrs. Sotheran and Cq. will publish, in 13 parts, “A 
Monograph of the Turdidse, or Family of Thrushes,” by the 
late Henry ScebohiUi illustreted. 

Mr. B. G. Teubner (Mpsig) announces;—*'Vorlesungen 
Uber G^hichte der MathemaMk,” Morke Cantor, Dritter 
(SchkiA*) Band, Dritte Abteilung; “Vorlesungen Uber 
Tecbnische Mechanjiki” A. FdppI, I&nd III. ; “Vorltsungen 
Uber Syntbetische Ceometrie,’ Jacob Steiner, ^weiter Tctl, 
Dritte Auflsffe, herauscegeben von Rudplf Sturm; “Dos 
Gesetz der Kleinen Zidikm,” Dr. L. von Bortkewitsch; Joh. 
Ke^er’s “Wciland Kniserlichen Mathematikers, Tiaum oder 
na^eiassencs Werk Uber die Astronomie d« Mondes,” 
wbenwtsi and Kommenilert, Ludwig GUnther 

Mr. T. Fitber Unwin promises:—“Through Unknown 
Tibet," by Captain M. S. Wellby, illustrated; “Across the 
Sttb-Amtips of Canada; ipiles by Canoe andSnowshoe, 
through the Barren Lands,” by J. W. Tyrrell, with list of 
plants collected m a voc^ulary of Eskimo words and 

pluases, aiid a route map and full classified ktdex, illustrated; 

* * BritUh tiulana; or, Work and Wandetihgii among the Creoles 
and Coolies, the Africans and Indians of the Wild Country,” 
by the Rev. I,. Crookall, illustrated ; Masters 0/ AferfiWer— 
^ William Stokes i his LifeandWoik < 1804-1878),” by his son, 
Stokes.; “ Uife of Siir Benjamin C. Btodie,” by Timothy 
Tacdihea^ , 

Whittaker and Co.'s announcement a are “ Alter¬ 
nate Currents in Practice^” translated from the French of 
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Loppe and Bouquets by F. J. MoH'ett : “ Electrolytic Methods 
of Analysis,” translated and adapted from the German of Dr. 
B. Neumann by J. B, C. Kershaw; a volume «>n “ Radiography,” 
by S. BoUone ; “ A Popular Guide to Commercial Telephony,” 
by M. Byng and F. ti. Bell ; “Alternating Currents of Elec¬ 
tricity, and the Theory of Transformers,” by Alfred Still; 
“ Electro-Mechanical Series,” adapted from the French by A. 
G. Elliott; vol. i. “ Industrial Chemistry” ; “A Textdwok of 
Geograj^y,” by Charles Bird ; “ Electric Wiring Switches and 
I.4imps,^’ by W. Perren Maycock ; “Electric Wiring and Fitting 
Details Book,” by the same author. 

Messrs, f. Wright and Co. (Bristol) will publish :—“ Examin¬ 
ation of the Ocular Muscles,” by Dr. Ernest E. Maddox, 
illustrated; “ Lectures on Massage and Electricity in 

the Treatment of Disease (Masao-Electrotherapeutics),” 
by Drs. Thoma.s Stretch Dowse and Arthur G. Haydon, illus¬ 
trated; and a new edition of “Diseases of the Upper Re¬ 
spiratory Tract, the Nose, Pharynx, and Larynx,” by Dr. 
P. Watson Williams, illustrated. 


UNIVERSITY AND EDUCA TIONAL 
INTELLIGEJMCE. 

CANfURiur.E.—The Graces for the establishment of Reader¬ 
ships in Surgery and in Geography having passed the Senate, 
the General Board will proceed to elect the new Readers early in 
May. 

In the House of Lords on Friday the London University 
Commission Bill was read a third time and pjussed. 

The chair of Veterinary Surgery at the Royal Agricultural 
College, Cirencester, rendered vacant by the recent resignation 
of Prof- Wilson, has been accepted by Mr. J. W. Britllebank. 

Mr. J. MoNTCiOMKRY, B.A., Assistant Master at Parmiler’s 
School, and Honorary Secretary of the Assistant Masters* 
Association, has been appointed Head Master of Uckfield 
Grammar School, Sussex. 

Dr. K. ^nschOtz, assistant professor of chemistry at Bonn, 
and Dr. Askenasy, assistant professor of botany at Heidelberg, 
have been promoted to professorships; Dr. W. J. Simpson, late 
health officer of Calcutta, has been aj^inted professor of 
hygiene in King’s College, London ; and Dr. H. Ebert, of Kiel, 
has been appointed pro&sor of physics at Munich. 

Sir William Fraser, formerly Deputy-Keeper of the 
Records of Scotland, who died on March 13, has by his will 
left to the University of Edinburgh 23,000/. for the foundation 
of a chair to be called the Sir Wiiliam Fraser PrufessoEship of 
Ancient History and Palaeography, 10,000/. for the purpM of 
the library, and one half of the residue of his e.state, which is 
expected to amount to between 9,000/. and 10,000/., for general 
requirements, bursaries, research, publications, &c. 

The educational interests of the Stale of New York are 
under the general supervision of the Board of Regents of the 
University, which is appointed by the l^iMature, and makes an 
annual report of the general condition ofraucational institutions 
throughout the Slate. It appears from their annual report of 
the B^rd, just published, that the first university in the State, 
in the ntittiMr of professors and students, and in the amount of 
endowment, is Columbia University, with 389 instructors and 
1931 students in all departments, and an endowment exceeding 
17,800^000 dollars in value. Cornell University is a |;ood second 
inoB theM particulars: then follow New York University and 
.Syracuse University. 

The Due de Loubat has given to Columbia University a deed 
of a large, Uock of buildings on Broadway, New York, valued 
at more tliM 1,100,000 dollars, and probably worth fully a 
million and a quarter. The gift is subject to an annuity of 
60,000 dollars to the Duke during his lifetime. Upon his death 
the propefty or Us proceeds, less any excess of income advanced 
by the Uoiversity, is to constitute an endow'ment fund for the 
support and maintenance of the University library. Tlie fund 
will be pamed, in honour of the Duke’s parents, the Gaillard- 
Loubat Endowment Fund. This gift, added to previous endow¬ 
ments, wUl make the library uiie of the world’s great libraries. 
The building is the gift of President Seth Low. It now hold? 
350,000 volumes, and has accommodation for a million. The 
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main reading-rooms seat 400 or 500 readers ; and the rooms of the 
Avery Collection and seminary rooms will accommodate several 
hundred more- The Due de Lou bat has made many other 
generous gifts to educational institutions, having founded pro¬ 
fessorships and scholarships in Berlin, Stockholm, Madrid, and 
the U niversities of France and Italy. In America he has given 
valuable books and manuscripts to the University of Wash¬ 
ington, University of jpennsylvania and Columbia ; and at 
Columbia he founded tlw Loubat prises of looo and 400 dollars, 
which are given annually for original work in various branches 
of science and art. 

In the House of Commons, on Tuesrlay, Sir John Lubbock 
called allcntion to the new Education 0 »de, and the need of 
extending its provisions so that elementary science might be 
more widely taught in elementary schools. He moved : “ That 
it is desirable tt> assimilate the provisions of the English 
Kdvication Code, as regards class and special subjects, to those 
in the Scotch Code of 1897.” Under the Code the subjects 
tRupht in elementary schools fall into three categories—the 
obligatory subjects, (he class subjects, and the so-called specihe 
subjects. The obligatory subjects are, in the case of boys, 
reading, writing, and arithmetic. The S|5ecific subjects comprise 
various sciences, domestic economy, and one or two languages. 
With the exception of domestic economy, however, they arc 
not largely taken up. The class subjects are English, 
geography, elementary science, and history. Sir John Lub- 
i>r>ek submitted that all these four subjects arc essential. He 
did not pT()|K>se to make them obligatory, but thought schools 
should be encouraged to take them up. So far from this, how¬ 
ever, schools are actually precluded from doing so. The Code 
provides that no child shall be presented in more than two class 
subjects. If, therefore, a class took geography and elementary 
science, they must omit history and Englian, If they took 
history and English, then elementary science and geography 
must be omitted. Sir John Lubbock’s contention was that this 
IS a radically wrong system of education; that English, 
geography, elementary science, and history are all important 
subjects; and that the influence of the Education Department 
should be exercised not to prevent, but to encourage these 
being taken up in elementary schools. After a discussion, in 
the course of which it was pointed out that the whole difficulty 
is one of time, Sir John Lubbock withdrew his motion. 


SCIENTIFIC SERIALS, 

American Journal of Science^ March.—Geothermal data from 
deep artesian welU in the Dakotas, by N. H. Darton. Nearly 
all the liters in the great artesian basin of the Dakotas arc 
perceptfliy warm. The author gives a chart showing the dU- 
iributioftt'of the wells according to temperature, which shows 
remarkaWle regional regularities. As rc^rds the cause of the 
subtefrSaean heat, the suggestion as to the oxidation of pyrites 
by underground waters is probably untenable on account of the 
depth. A collection of all avatlable data will be necessary 
before a theory is attempted.—Examination of some tricUnic 
minerals by means of etening figures, by T. L. Walker. Ex¬ 
periments may l>e made with etching figures to determine the 
ecjuivalence of pairs of parallel faces. If parallel faces give 
different etching figures, the faces do not twlonjg to the same 
crystal form. This thesis was proved by etching tournraUne 
with a red-hot mixture of potassium bisttiphate and powdered 
fluorspar, and by etching axinite, cyanite, albite, and other 
crystals.—Some new Jurassic vertebrates from Wyoming, by 
C, Knight. The ,nevv, species are called Ciratodus robusius 
and Ceratodus Auriferous conglomerate of the 

Transvaal, by G. F. Becker. The workable area of the Wit- 
watersrand is a strip of country a couple of miles in width and 
about thirty miles in length. The banket skirts the southerly 
edge of a large area dotted over with proclaimed gold-fields, 
in which ordinary veins arc associated for the most part with 
crystalline schists. This area includes the northern part of the 
Transvaal and portions of Mashonaland and Matabeleland. Its 
extent is approximately 130,000 square miles. The banket is 
a highly siliceous moss, consisting of quartz pebbles embedded' 
in a matrix composed of sand, pyrite, and other minerals, all 
cemented byr secondary silica. The free gold in the matrix, 
like the pyrite, occurs in minute crystals or in irregular, sharp- 
cornered, hackly aggregates. The author inclines to the iparine 
placer origin of the deposit, and bdieves that until the Lower 
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Cape formation has been traced across the continent of Africa 
other spots as rich as the Rand may be hoped fur^—A spectro¬ 
scope without prisms or grating, by A. A. MicheUon. A kind 
of transmission grating may be made of plates of glass a few 
tnm. thick, arranged with their edges in a step-by««tep order. 
The results are comparable with those of the best gratings. 

Annaltn der Physik und Chemie^ No. X.—Canal rays, bV E. 
Goldstein. The canal rays are so called from the manner of ob¬ 
taining them by perforating the kathode. They form the yellow 
layer next the luithode, and when the latter is perforated straight 
yellow streamers pass through and fill the tube on the side 
away from the anode. These rays produce no phe^horescence, 
and are not in themselves deflected oy a magnet. They form the 
prolongation of the kathode rays backwards, and converge when 
the latter diverge, and Z'/c** versd. —Potential gradients in vacuum 
lul)es, by W, P. Graham. The gradient along the tube was in¬ 
vestigated chiefly by means of two electrodes mounted on a glass 
rod a small fixed distance apart. The glass rod was introduced 
into the iul)e through the Torricellian mercury column, and 
could l>e moved up and down. Maximum and mininum gradients 
were observed to correspond with the bright And dark strata of 
the positive light. But such fluctuations were also observed in 
the dark space itself. Minimum gradients were found to adjoin 
the two electrodes. —Coloured alkaline haloids, by E. Wi^e- 
mann and G. C. Schmidt. The authors endeavour to dis¬ 
criminate between the various theories advanced in explanation 
of the coloration of alkaline haloids by the kathode rays, and 
show that it is due not to a physical change, but a slight chemical 
reduction of the salts.—Determination 0? relative thermal con¬ 
ductivities by the isothermal method, by W. Voigt. The method 
demised by dc S^narmont for the investigation of crystalline con¬ 
ductivities may be considerably improved by adding elaidinic acid 
to the mixture of wax and turpentine. This gives very sharp 
curves. The method may l)e extended to the comparison of 
conductivities of various mctalsby constructing a rectangle out of 
two adjacent triangles of the metals in question, and pressing the 
shorter edge of the better conducting metal against a coimcr 
block kept at a con.stant temperature. The method admits of an 
accuracy of A per cent.—'The optical constants of sodium, by P, 
Drude. The refractive index of sodium, as determined from the 
reflective properties of the metal contained In a spherical vessel 
in an atmosphere of hydrogen, is smaller than 0 034, which is the 
smallest value yet found for any metal. The StandoM NaK alloy 
comes next j and then silver with « == o-i8.—Glow-Nrorm light, 
by M. Muraoka and M, Kasuya Further experitnents ShowThai 
the photogrAphic effect of glow-worm light is not due entirely 
to radiation, but partly at least to volatile substances inaepArable 
from animal life. Resin and coflee, and certain tnetallic oxides, 
produce a similar effect, even when not in contact with the 
plate. 


SOCIETIES AND ACADEMIES 

London. 

R^al Societyr, February 17.—** On the Connection between 
the Electrical Properties and the Cheikiieal Composition of 
different kinds of glass.” By Prof. Andrew Gray> LL.D., 
F.R.S , and Prof. J. J. Dobhie, M-A., D.Sc. 

In order to. finally determine .if p^sible the dreumstaneCs 
which affect the conductivity and specific inductive capacity of 
glass, several specimens ot glass qf special com^Ainon 
been made up for the experimenters ^ Meurs. Schott and Co., 
of Jena, and by /Messrs. Powell and Sons,'^bf London^ It had 
been previously found, by Prof T. Gray, that potash and soda 
lime glasses had a higher conductivity than fiiiH glAsse^-^ 
result also arrived at by Dr, Bqpkinson, Acedhdingly gh^stes 
richer in lead oxidjc than any formerly available, andih some eddies 
practically free from soda, wci^ made, so as to teAt whkher 
diminution of the amount of ,aoda ana increase of lead oAide 
would still further diminish the conductivity. Speciniana of 
glass by Messrs. Schott, mainly in the manUfaemr^ of 
^ermometers, wove also bbtoined, si* well as of a bmrKttn trtfwn 
glass, not hitherto experimented on. 

The conductivities were iheasured by the direct 
method by placing the specimen (in some cases thO'bhlb 
Jong-stemmed flaw:, filled up to the bottom of tha s^ 
mercat)', and immersed in a mercury bath; in othem ^ l^ 
silvereo on its two fitoei) in series with a 
sensitive high resistance galvanometer. The method of Mia w 
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charge wm tried, but found for various reasons to l>e less suit- 
abfe for the comparison immediately in view than that adopted. 
U iSf however, the only method by which, for several of the 
epeoimensi results at ordinary tempemtureB can be obtained. 
Special care was taken to ensure that no disturbing film of 
' mobtare eatsted on (he surface of the glass, and that the con> 
dttCthm was entirely through the plate or the walls of the fksk 
experiment^ on. 

The specific inductive capacities were determined by connect¬ 
ing the condenser formed by the specimen, for about 1^30,000 
pt a second, with one of Ixird Kelvin’s air ley^cns, which had 
beeh previously charged, and observing the potential of the 
l^den befijirc and after the contact. 

After the electrical determinations had been made the s|;^ci' 
mens were very carefully analysed, and the results are given 
in the paper, which contains, therefore, full information as to 
the precise composition of the glasses 

Tne anticipation mentioned above was fully borne out. The 
specific resistance of the lead potash glasses was for one cer> 
tainly above 18,000 x ohms at 100* C., for another above 
35,000 X to'® ohms at all temperatures up to 135* C. The 
specific resistance of the barium glass was aiso very high; and, 
what was remarkable in this gUa^, there was hardly any trace 
of dielectric polarisation. The authors are pursuing experiments 
on the electrical and mechanical properties of this glass. 

It was found, after the communication of the paper, that the 
almost complete replacement of the potash in a lead glass by 
soda dimlnuhes the specific resistance. 

The research is being continued with a view to settling a large 
number of Interesting points which have arisen in the course of 
the work. For this purpose special glasses of as nearly as 
possible prescribed comj^aition are being made by Messrs. 
Powell asid Sons. 

March On Apogamy and the Development of Sporangia 
upon Fern Prolhalli/* By william H. Lang, M.B., B*Sc. 

In this paper the results obtained from a series of cultures of 
ten species of ferns, the prothalli of which were grown for more 
than two years, are described. The conditions of cultivation 
diftered from those under which prothalli usually occur in nature, 
in that fertilisation was prevented by avoiding watering Irom 
above ; the prothalli were also exposed to direct sunlight. To 
these causes the results, which in the main agree for the various 
specie^, may be ascribed. The most important were the change 
in form end structure of the prothallus to a fieshy cylindrical 
process, which sometimes proceeded from the apical region, 
sumetimes from the under surface just behind the latter; the 
development of conical projections around or in place of 
archegOnia, and the occurrence of more or less numerous cases 
of apogamy in every one of the species. The latter phenomenon 
was manifested by the presence oi tracheidcs in the tissue of the 
prothallus, by the development of isolated members of the 
sporophyte upon it, and, in every case but one, of complete 
v^^etalive buds. On piolhalU ot Seo/ojicm/tium vui/^arf and 
^hpkr 0 dium dilatutHm sporangia, which sometimes attained 
otmoat perfect development, were found. In conclusion the 
hearing of the results on the nature of the alternation of.genera- 
tibfifi iieen in archegoniate plants is considered, and a provisional 
hypothesis ^s suggested to explain how the definite alternation of 
isexual and asexual forms might have originated by modification 
of Individuals of the ancestral algal organisms under the con- 
dftjohs to which they would presumably have been exposed on 
ibebr immption of a terrestial mode of life. 

'^Experimental Observations on the early Degenerative 
Cbongei in the Sensory End Organs of Muscles.^' % 

M.D. Communicated by Prof, Victor Horsley, F. K.S. 

the experiments described in the following paper were^ 
undertake in order to show^ firstly, that degeneration occurred' 
m ^ Brat place in that part of the neuron most remote from 
dm oelL and secondly, to reproduce withm the^ muscle^spiitdle, 
U pokiibler certain ' oh^ which had been shown by the 
atttbor to be present in the case of tabes dorsalis in man, 

l^be, results of the rese«|oh have been to : 

^1) nifit within the muSde-spindle a spiral form of nerve ter- 
mlsatinci exists surrounding a fiiie tmiscniar fibre, in the centre i 
of which ;are Urge, clear, non^nucleated cells. 

' ^ Thdt dianges'^ place in the spiral in twenty^four hours 
*«eci|oQ of the nerve, and dun such changes become 

^pl^hat degeneration of the mcdullated sheath of the nerve 
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takes place in the whole cohrse of the nerve at the same time 
after section of the nerve. 

{4) That no fatty change could be demonstrated in (he intra¬ 
muscular Cells by the Marchl Lmethod similar to those found in 
the case of tabes dorsalis in man. 

Entomological Society, March 2.—Mr. G. H. Verral), 
Vice-President, in the chair.—Lord" Walsingham exhibited a 
series of the larger and more striking tppetes of Xyloryctinic, a 
subfamily of the Oelechiidoi, especiiffo characteristic of the 
Australian fauna. The series illustrateu- the life-histories and 
the great disparity in colour and form l^etwecn the seites of many 
species. He also gave an account of the family, chiefly from 
notes by Mr. Doddiof Queensland), With Especial reference lu 
the habits of the her vs, which live in holes in tree trunks, to 
which they drag leaves in the night for the next day's consump- 
tioni—Mr. Ganan exhibited a locust, Acrydimn u^gyftium 
(s taHaHcum)f taken in a house in Hanover Square, and 
probably imported in vegetables. —Mr. Kirkaldy exhibited 
species of water-bugs, including Enicocefhahis culids and 
Uerris rchustuSt both taken for the first time in Mexico.—A 
discussion arose on the reported occurrence of the San Jos^ 
scale, Aspidiptus pernichsus^ in Great Britain. 

Linnean Society, March 3.—Dr. .St. George Mivart, 
F.R.S., Vice-President, in the chair.—Mr. Thomas Christy 
exhibit^ specimens of the Mora Nut of British (iuiana 
{Dimoi^h^ndra Mora^ Schomb.), of which some had been 
lately introduced into I.A>ndon liy Colonial brokers as the 
Kola Nut acuminaia). It appeared, however, on 

analysis, that the former contains no cafieinc, a product fur 
which the latter is of definite commercial value. It remained 
to be ascertained whether the Mora Nut has any economic 
value.—Prof. W. A. Ilerdman, F,. R.S,, read a pai>er by Mr. 
F. J. Cole, entitled ** Oliservalions on the structure and Mor¬ 
phology of the cranial nerves and lateral sense organs of 
fishes, with especial reference to the genus Gadas '' It con¬ 
tains the first description of the lateral-line organs of Gadus, 
and pit’organs were shown to l)e present. The author concludes 
that the lateral-line system of fishes was not originally metaineric, 
and that it has nothing to do with the branchial sense-organs. 
He regards it and the auditory organ as parts of a system, and 
their nerves (viz. the superficial ophthalmic, buccal, externa) 
mandibular, lateralis, and lateral line nerves), together with the 
auditory, os of a series sui gemris^ and shows that the so called 
lateral-line nerve of Petromyzon really tielongs to the lateralis 
accessotius system (ramus lateralis trigemini, auci.), the mor¬ 
phology of which he fully describes. The paper deals ex¬ 
haustively both with the afbre-mentioncd ancl the *>ul>sidiary 
branches of the subject, which is treated in detail and histori¬ 
cally, with an accompanying exhaustive bibliogmphy.—J'rof. 
Howes, discussing the pa^fer at some length, drew attention to 
some observations of the Cousins Sarasin, and to the experi¬ 
mental work of Sewall, Steiner, Lee and others upon the 
auditory apparatus of fishes, which he believed lent support to 
the authors conclusions.—Mr. G. Claridge Drucc read h paper 
on the occurrence of Carex hetuoJa^ Blytt, in Britain, in which 
he gave on account of his discovery of this plant on B?n Lawers, 
Perthshire, in August 1897. lie fi>und it growing in some 
abundance at an elevation of about 3200 feet. Prof. Blylt and 
Dr. Christ, to whom specimens had been submitted, both agreed 
in naming it C. hel-uolay which by many botanists is considered 
to be tt hybrid.—A report by the Uev. O. P, Cambridge, 
F. R.S., upon the spiders collected by Mr. Fisher, of the 
Jackson-Uarmgworth Polar Expedition, was read hy Mr. 
X D. Michael. They consisted 0/ three spocie;^^, all be¬ 
longing to the genus one of which had been previously 

descrioM, .though not figured by Thorell; and anodicr was 
new, but olosely allied : the author proposes to call the latter 
E, Puk^ri, 

Oeotogical Society, March 9.—W. Whitaker, KK.S. 
pyitsidefilt, in the chair.—Prof. J. W. Judd exhibited, on bchal 
of the Cofal Reef Committee of the Royal Society, the lowest core 
(698 feet) ftrom the boring at Funafuti (Ellice Island), and drew 
attention to the remarkable changes exhibited by the rocks ob¬ 
tained at this depth, The core from this boring (a mass of 
material more than a ton in weight) had been sent to thiscovintiy 
by Prof* E^eworth David, and was now being submitted to 
careful sttAdy, The lost 20 or 30 feet of the boring was carried 
on in a took which woe of a very toft character, and highly but 
minutely crystalline. Microscopic examination shows that the 
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rock is almost completely converled into a mass of very small 
rhombohedra, the organic structures being nearly obliterated; 
while a preliminary chemical examination seems to indicate that 
magnesia has been introduced into the rock to a considerable 
extent. The complete study, microscopical and chemical, of all 
the stages of the change which has taken place in this rock—a 
study which will be undertaken by Mr. C. G. CuIIis—promises 
to throw much light on processes of rock-formation of very great 
interest to the geologlatt—Note on Clipperton atoll, by Rear- 
Admiral Sir W. J. Wharton. K.C.B,. P\R.S. This atoll. 600 
miles from North America, in lat. lo*" 17'N., long. 109° 13'W.. 
possesses a lagoon which is now completely cutoff from the sea. 
in this is a perfectly round hole where soundings of 20 fathoms 
or more are reported, on the authority of Mr. Arundel, and even 
deeper ones on that of the captain of a merchant-vessel.^ On 
the coral ring there rises a mass of modified trachyte, the subject 
of the following communication, about 60 feet id height, 'fhe 
great depth of the lagoon and the rock-mass on the ring are not 
compatible with the origin of the reef by subsidence or outward 
growth ; and the possible hypothesis is put forth that this reef 
had grpwn on the lip of a volcanic crater, or on an island, such 
as Krakatao, in which the interior has been enlarged and 
deepened by volcanic explosion.—A phosphatised trachyte from 
Clipperton atoll, by J. T. U. Teall, F.R.S. Specimens from the 
projecting rock described in the preceding communication are 
dark brown, white, or cream-coloured. The brown specimens 
are trachytes, composed of glassy phenocrysts of sanitbne set in 
a groundmass of microlitic felspars with brown interstitial matter. 
The light-coloured rocks are more or less altered trachytes, in 
some of which the glassy phenocrysls of sanidine may still lie 
recognised. Analyses of several specimens show that the rocks 
all contain varying amounts of phosphoric acid.—The Pliocene 
-deposits of the East of England, Part i. the Lenham Heds and 
the Coralline Crag, by F. W. Harmer. From the discussion of 
iists of fossils, a large number of sections, and a scries of borings, 
the author endeavours to establish a number of propositions with 
regard to the Lenham Beds, the Coralline Crag, and the Red 
•Cmg. His evidence indicates that the Lenham Beds are older, 
perhaps considerably so, than the Coralline Crag. 

Mathematical Society, March jo.—Prof. Elliott, F.K.S. 
President, in the chair.—Mr. A. N. Whitehead read a 
[.>aper on the geodesic geometry of surfaces in non-Euclidean 
space.—Prof. W. Burnside followed with a paper on linear 
homogeneous continuous groups whose operation.s arc permut- 
able.—Mr. T. J. Dewar, in the absence of Prof. Greenhill, 
F.R,S., exhibited, with the aid of stereoscopes, some stereoscopic 
diagrams of pseudo-elliptic catenaries and geodesics.—Lieut*- 
^lonel Cunningham, R.E., contributed a supplementary note 
on Aurifeuilllans.—The President briefly brought before the 
meeting a paper, by Mr. W. K. Sheppard, on the calculation of 
the au|p of the wth powers of a large number of magnitudes, 
and then (Lieut.-Colonel Cunningham in the chair) read a paper 
by himself, on the transformation of linear partial differential 
operators by extended linear continuous groups. 

Zoological Society, March 15.—Dr. Albert GUnthcr, 
F.R.S., Vice-President, in the chair.*—A communication from 
Sir Edmund I^oder, Barb, contained copies of some photographs 
of the Beaver-pond at Leonardslea, Horsham, and gave a short 
account of the Whits of the animals as there observed.—Mr. R. 
E. Holding exhibited a pair of horns of the Sunga or Gaila Ox 
of Abyssinia, and made some remarks on the horns of this and 
other varieties of the humped cattle of India and Africa.—A 
communication from Dr. G. Stewardson Brady, F.R.S., on 
new or imperfectly-known species of Ostracoda, chiefly from 
New Zealand, was read. It contained descriptions of the 
Ostracoda collected in New Zealand by Mr. H. Suter, for the 
Zoological Museum of Copenhagen, and by Mr, G. M. 
Thomson, of Dunedin. It also included a description of an 
Ostracod from the Bay of Bengal, presenting some remarkable 
peculiarities of the mouth-organs, and constituting the type of 
a new genus, which was proposed to be called Eupaihishnia, 
Of the New Zealand species treated of sixteen were described os 
new, and the new generic term Trachyhheris was proposed for 
the reception of Cyihere sradracurteata, Brady.—Mr. E. H. J. 
Schuster described a new species of flagellate Protozoan, which 
he proposed to name L^^pkomonas sulcata. This Species 
occurrea as an endo-parasite in the \H)per part of the ctHon of 
Blaita amcricana^ Linn.—Mr. J. T. Cunningham read ^aper 
on the early post-Urval stages of the Common Crab [burner 
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pa^irus\ and pointed out the affinity of that species with the 
Circular Crab {Ateteeyc/us Oldfield Thomas 

read a paper on some mammals collected by the late Mr. Henry 
Durnford in 1877-8 in Chubut, Patagonui.—Mr. Martin locoby 
contributed an addition to our knowledge of the phytophi^us 
Coleoplera of Africa by describing forly-Uiree newsp^esoi the 
groups HaUicina and Gahrucina^ specimens of which had been 
collected by Mr. Guy A. K. Marshall in Maahonaland and 
West Africa. Two new genera, viz. Cknridisia and Pseudt* 
dtisia^ were characterised. 

Royal Meteorological Society, March 16.—Mr. F. C. 
Bayard, President, in the chair.—A lecture on photographing 
meteorological phenomena was delivered by Mr. A, W. Clayden, 
who gave details of his experiences as Secretary of a Committee 
of the British Association. After referring to the extreme value 
of photographic methods of recording the movements of instru¬ 
ments, the lecturer spoke of the real importance of preserving 
photographic records of all sorts of unusual nieteorologicai 
phenomena, and emphasised the necessity of companion photo¬ 
graphs showing the same scene under normal conditions. It 
was suggested that meteorologists throughout the country should 
co-operate with the Royal Meteorological Society in securing 
such records. The phenomena of the lightning disohai^e, as 
distinguished from those of a single flash, were next described 
and illustrated by a number of lantern slides. Some of the 
puzzles offered by lightning photographs were next alluded to, 
and the lecturer stated that he had repeatedly found that a single 
discharge lasted several seconds. Mr. Clayden then spoke ot 
the '* black’’ flashes shown in photographs, and desertbed the 
.steps by which, some years ago, he was led to the proof that 
they were merely a photographic phenomenon, but one which 
still remains unexplained, rassing on to a consideration oJ 
cloud photography, the various methods in use were explained 
and a large number of lantern slides were exhibited, in some of 
which the clouds were shown on a background of blue sky in 
nearly their natural colours, a result obtained by the emjdoy- 
ment of suitable developers on a specially prepared plate. The 
method employed at Exeter by the lecturer for the measurement 
of cloud altitudes was fully described. This differs from all 
other methods in using the sun as a reference point. Mr 
Clayden then spoke of the difficulty in getting gooa pictures of 
cirrus clouds, and described the methods dependent on the 
]Xjlarisation of the blue light of the sky, but expressed a con¬ 
viction that polarisation had nothing to do with their efficiency, 
which was really due to a general lessening of brightness which 
enabled the exposure to be properly judged. 

Camrridor. 

Philosophical Society, February 7.—Prof, Newton, Vice- 
President, in the chair—** The coral reefs of Fuiutfuli, 
Rotuma, and Fiji, together with some notes on the Structure 
and formation of coral reefs in general,’* J. Stanley Gardiner. 
The author had accompanied Prof. Sollas* expedition to Funa¬ 
futi in 1896. Funafuti cannot be regarded as a typical atoll, as 
it shows an elevation of at least 10 feet- Its islands are the 
remains of the original reef, and are rapidly being washed away; 
while the present reef is extending outwards by nulUpore 
growth, forming masses outside and joining them on to the rint 
In Viti Levu, Fiji, soft limestone attains an elevation of ^ 
feet and alternates with ** soapstone,** Which the author regards 
as a shallow water deposit analogous to the sand covering the 
inner reefs round Viti Levu. Many of the islands of Lau are 
of hard limestone, and represent raised atolls. In the case of 
Vatu Vara a vertical thickness of 1030 is attained. Evidence is 
given 10 show that the Fiji Group has been stationary for a long 
period, and that the conditions and fewmationofits reefastroogb 
oppose the subsidence theory. It is also contended that reefs 
spread outwards on their own talus, while lagoons are formed by 
solution. Evidence for the latter is given from the nothing 
away of the limestone islands of Lau, the atolbreefii <» Which 
are considered to have been formed by ibis means. The form 
ation of coral reefs is due rather to nulUpore than toral growth, 
and depends lately on the depth to which light can 
sea waters—Methods for the demonstration of ^comMetim; 
threads * in the oelLwall,** Walter Gardiner. The autltdr 
further details of His "Kolossow-Safranin** method, nhd dc 
scribes a modification of Meytris method, which he esMi tht^ 
" iodine^ocid violet ** method. The paper also deats^ wWl tht; 
theory of both of the above modes of investigetfon. , 
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February 2i —Mr. F. Darwin in the chair.—On some difier- 
ential equations in the theoiy nf symmetric algebra, Prof. 
Forsyth.—Discharge of elecUincaiinn by ultra-violet light, K. 
Rutherford. In this paper the general phenomena of conduc¬ 
tion under ultra-violet tight were considered, especially from the 
point of view of the nature and velocity of the carrier of the 
negative electrification. By directing a blast of air against a 
plate on which ultra-violet light fell, it was shown that the 
whole or portion of the carriers could be removed with the cur> 
rent of air. The charged gas so obtained shows properties 
similar to the charged gas obtained in Kdntgen conduction. A 
general method of determining the velocity of the carrier was 
given. By its means the velocity of the carrier for air was found 
to be about \ *4 ems yttr sec. for a potential gradient of one 
volt per cm. The velocity of the carrier is independent of the 
metal on which the light falls, but depends on the gas sur¬ 
rounding the plates. The velocity of the carrier was found to 
be inversely proportional to the preftsure, a result which shows 
the carrier is of molecular dimensions. The results of the ex¬ 
periments are simply explained on the hypothesis that gaseous 
10ns are produced at the surface of the negatively electriBed 
plate. The theory previously advanced that the discharge was 
due to the Jisintigration of metallic particles under the action of 
ultra-violet light does not sufficiently explain the facts.—Kdotgen 
photographs of metallic alloys, C. T. lieycoch and F, H. 
Neville. The authors exhibited and described photographs 
taken by means of the Kdntgen rays through [dates of alloy. 
As the two metals forming the alloy po.ssess different degrees of 
transparency to these rays, the photographs show the separation 
of the metals that has taken place during the solidification Of the 
alloy. For example, alloys of gold and sodium containing less 
than 30 per cent, of gold are seen to consist of well-develo]>ed, 
very transparent crystals, which must he pure, or nearly pure, 
sodium, imbedded in a mother substance which solidified last, 
and which, from its comparative opacity, evidently contains the 
gold. Oa the other hand, alloys containing more gold show 
very opaque needles of gold imbedded in a less opaque mother 
substance. This mother substance was the same as that in the 
first-mentioned alloy ; it solidihed after the needles of gold had 
been formed. Photographs of alloys of aluminium and gold, 
and of aluminium and copper, were shown, which exhibited 
simitar phenomena. The crystals of aluminium in the alloy 
with copper were perfect rectangular crosses several millimetres 
in diameter. The gold-aluminium alloys showed a precipitate 
of Roberts-Austen’s compound of the formula AuAl,; the 
crystals were well-marked tubes and octahedra. 

Manchestkr. 

Literary and Philoaophical Society, March 8.--Mr. 
J. Cosmo Melvin, President, in the chair.—The President 
announced that the title of the Wilde Lecture to be delivered 
hV Prpf. Michael Foster on March 20, would be *'On the 
physical meaning of psychical events.’—Mr. Thomas Thorp 
exhibited some celluloid 51 ms taken from Rowland’s gratings 
of 14,43$ lines to, the inch.—*’ On the velocity of sound in a 
tube, ns affected by the elasticity of the walls,” by Prof. H. 
Lamb, F.K.S. The paper consisted in an ap{kication of the 
known theory of the vibrations of thin cylindri^ shells to the 
calculation of the velocity of sound in a tube 511 ed with liquid. 
This subject has already been treated by Korteweg, but the 
author’s method is somewheu different, and one or two collateral 
results of interest are obtained. The paper included, further, 
an approximate investigation of the effect in a tube. 

• , EdinburijH. 

Royal Society, January 31.—Prof, Chrystal in the chair. — 
An obitttary notice of the late Edmund Chisholm Batten was 
read.-^Dr. }. K, Talmage, a delete to the Geological Con- 
imis of 1^7, gave in a rejwt of the meetings.—Papers by Dr. 
Thomas Muir, on the relations between the co-axial minors of 
a determinant of the fourth order, and by Prof, Nanson on the 
Ell^-Glbsette elimination problem, being purely technical, 
were laid on the table.^Mr. W. L. Calderwood read a paper 
on the miffratory movements of Salmpnidse during the spawning 
season^ After distingaishiixg between spring and summer runs 
of and calling attention to the dtssimUarity between such 
rutvaandthe autumn runs to the head waters for the express 
ptt<0oie of ftpawning, the author showed that these last runs 
alone m oonst^red as analogous to the runs in connection 
w^h> the spawning habit of Ciu^a aiJasa, C, or .ft/rvwynw 
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marinus. As Uj the condition.^ of water HoW which seemetl 
most favourable for Salmonida: entering a tributary from n main 
river, Mr. Calderwood submitted several tables of data collected 
by daily observations in the spawning season of 1896-97. The 
results showed that most fish entered the particular tributary 
under consideration when the water was in quarter-flood ; that 
temperature had apparently no influence upon the runs of fish ; 
that a limited number of fish ascended during normal flow of 
the stream ; that the sea trout commenced to ascend later than 
salmon, but remained a much shoitcr period, completing their 
M^wning two months before the last salmon redd was observed. 
The authoi exhibited a diagram-chart of the spawning grounds, 
showing the distribution of salmon and sea trout redds, and the 
dates on which the redds were constructed. 

Paris. 

Academy of Sciencefi, March 14.—M. Wolf in the 
chair. —Chemical actions of the silent discharge, N itrogen com - 
pounds in presence of free nitrogen, by M. Berthelot, A con¬ 
tinuation of similar work published in preceding numbers of the 
Comptes r^ndus. The substances dealt with included methyl- 
amine, dtmethylamine, ethylamine. propylamine, isopropyl¬ 
amine, allylamine, aniline, methylaniline, benrylamine, toluidine, 
pyridine, piperidine, cthylenedianiine, propylenediaminc, 
phenylenediaminc, l)enzidinc, nicotine, acetamide, thiourea, 
acetonitrile, bcnzonitrile, aldoxime, phenylhydrarine, some 
nitro-derivatives, pyrol and indol.—On the estimation of 
carbon monoxide diluted with large quantities of air, by 
M. Armand Gautier. Remarks on the use of iodic anhydride 
for the estimation of minute quantities of carbonic oxide 
(I in 30,000). The reaction is complete at 60", the iodine 
tieing collected upon a roll of reduc^ copper and weighed. 
Better results are obtained by determining the carbon dioxide 
produced. Acetylene also reacts with iodic anhydride, 
and ethylene, although not reacting itself at 6o“, possesses 
the peculiar property of completely preventing the oxidation of 
carlxm monoxide. —On the importance of sugar considered as a 
food; new demonstration of the superior nutritive value of 
sugar compared with that of fat, taking the respective thermo¬ 
genic values of the two foods into account, by M, A. Chauveau. 
Two series of experiments were carried out upon the same 
animal (a dog), one with a sugar and the other with a fatty 
diet ; the results showed that sugar possesses great advantage 
over the dynamically equivalent proportion of fat. It is, then, 
erroneous to consider the nutritive value of a foi>d as measured 
by its heat of combustion.—The development of the sponges, 
by M. Edmond Perrier, A controversial reply to'a paper on 
the .same subject by- M. Yves Deloge.—The expedition to 
Greenland of tne Geographical Society of Berlin, by M. Marcel 
Bertrand. The present note deals only with that part of the 
work which concerns the structure of the ice and the movements 
of glaciers. The explanation given for the latter, which 
satisfactorily accounts for all the observed facts, is practically 
identical with that proposed by Thomsen, the arguments now 
added by M. de Drylgaski rendering these views more precise. 
—On the theory of numbers, by M. H. Laurent.—Integral 
invariants and optics, by M, Hadainard.—On the laws of reci¬ 
procity, by M. X. Stouff.—On the transformation of Abeliaa 
functions, by M. G. Humbert. —The energy of an electrified 
^stem, considered as distributed in the dielectric, by MM. H. 
Pcllat and P. Sacerdote.—On the electric conductivity of thin 
plates of salver, by M. O. Vincent. The films were depositerl 
on glass, and the thickness, which varied between 38^ and 
17O/U, measured by the methods of Wiener and Fizeau. The 
r^uUs of the measurements fell practically upon a straight line 
for thicknesses down to soju, below which an inflexion of the 
^line took place. This critical thickness agrees well with the 
number obtiuned by Quincke in his capillarity experiments.— 
Some properties of electric discharges produced in a mag¬ 
netic nela. Assimilation to the Zeeman phenomenon, by 
M. Andr^ Broca. The hypothesis of the existence of 
ions in incandescent gases is sufficient to coordinate 
ajl known &ict& relating to the radiation of incandescent 
gases and also those relating to the electric discharge in 
gaseous media.—On the barometric formula, by M. Alfred 
Angola The assumptions necessaiy for the accuracy of the 
La^ace formula are not strictly fulfilled in actual practice, so 
that the heights of an experimental balloon determined by the 
barometer and by triangulation respectively, may differ by as 
much os 500 metres in a height of ix,ooo metres. -On the 
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characters of the Masons of successive years, by M. P. Garrigou* 
l-.agrange.—On the causes of the reciprocal replacement of two 
acids, by M. Albert Colson. An experimental .study of the 
action of hydrogen sulphide upon the dry silver salts of ortho- 
phosphoric and pyrophosphone acids ^On a new silicide of 
chromium, by M. Ch. Zettel. This silicide has the composition 
SrCrj, and is obtained by strongly igniting in a Perrot gas furnace 
a mixture of cop|>er, atuminium and chromic oxide. It isawell 
crystaUised, very stabifS substance, which resists the action of 
all acids except hydrofluoric.—-On a new method of Traction 
ating the yttrium earths, by M. G. Ur bain. The method, 
consists of the fractional crystallisation of the ethyl sulphates. 
The results arc similar to those obtained by the use of' the 
acetylacctonaie^, the sulphates, and by the fusion of the nitrates. 
— On two modes of decomposition "f some thiocyanic ethers, 
by M. (Kschner dc ConincU. —On smneoxyeihersof naphtha), 
by M. F. l^drouX. The ethyl, propyl, iaopropyb isobuiyU aiul 
ijoaoiyl ethers are d^Tilnid.—On the product of oxidation of 
glycerine by the bacterium of iior]x)se. by.M. Gabriel Bertjrand. 
nioxyacetone, CHpM GO.CUjOHiK the chief ^r^uci i.itwas 
identified by means of its oxime.—On the stedlisatlon of liquids 
by flUratiofi, by >M.’J. Hausser Infusorial earth* caldncd ht 
to loW C., powdered, and . made, into. an. emulsion with 
water deposit.^i oil any suitable hiter support as a iine compact | 
layer, which is capaldc of r^dairting the most minute suspended 
particles or micro-orgahisms. A‘thickness of '4 to *5 mm. is-! 
sufficient hr sterilisation, and the velocity of Hltraiion may j 
Iw, 'many times greater than with Chamberland filtata, ^ ! 
I’he difterent modes of eliminating lime in' rickeHi at ! 
dtffierent stages of the di.sease, by M. ,j* BabMaj.-n- | 
Embrybgeny of The douWe larva of the d)iptosomid«:, by M i 
Antoine Piltou. The resuUs of Salcnsky ciitocerning the .i 
development of the bfariehio intestinal, apparatus are confirmed,' j 
and r in addition the function of the • cpicardial tubes is 
established.-^On the splitting of the cuticle, by M. lb Pauiel, I 
^The culture of Tr^h^hma nutium^ by MM. ).’Constantin | 
Matiruchpt)—Action of different silu upon the suuciuiw 
of plants*' b)viM. Chaiilea Dassonvjile. .The.airuciure of friie 
plants rtariett^^reaiiyNaccordififii* to the chenrk»l dumppsirimt nf:; 
the rwfditfW iitwMch^hty grow, those Bdlutions ’which ate.most:• 
favourable to the devhioptuem. of the piaiu beidg also, those 
\Wlioh •pi^tsc^. jn iMhe .greatest, 

generio lype mf Schiaoiwyceiesv the by'M/ K. Jloxe.' 
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C.EJVOGEJVES/S, THE EXPRESSION OF 
VARIOUS PHYLOGENETIC ENERGIES. 
Kainogenem ah Ausdruck diffcrenter phylogenetischer \ 
Energien. Von Dr. Ernst Mehnert, Privat-docent an 
der Universitat Strassburg i. Elsass. Pp. 165, and 
plates. (Jena: Gustav Fischer, 1897.) 

T has become more and more evident, during the 
past twenty years, that the course of ontogeny may 
vary in a quite remarkable degree, even within the limits 
of a genus, and that the individuals of a species may 
present not unimportant differences in their respective 
ontogenies. This contradiction of the old-established 
belief that the type of development was similar for every 
considerable group of animals, has led to the abandon¬ 
ment of many of the older principles of embryology, and 
has introduced no small amount of confusion into em- 
bryological speculations. The question which confronts 
the investigator is this : which among the several modes 
of development which occur in closely allied species is to 
l>e regarded as primitive, and which secondary' ? In 
other words, what developmental features are palingenetic 
and what cicnogenetic ? 

In the present work Or. Mehnert seeks an answer 
to the question by a comparison of the developmental 
characters exhibited in homologous organs in individual 
embryos and in individual species with the characters 
exhibited by the same organs in adult individuals. 

The definitive condition of an organ in an adult indi¬ 
vidual is, he says, the direct product of its phylogeny : it 
is therefore possible, by means of such a comparison, to 
recognise the characteristic correlative differences which 
obtain between the several ontogenies of homodynamous 
organs and their different degrees of phylctic perfection. 
He proposes to establish the principle that the law of 
close interdependence between phylogeny and ontogeny 
leads, as a consequence, to the appearance of casno- 
genesis ; in other words, that cxnogenesis is not, as is 
often assumed, an anomalous phenomenon, but is 
governed by strictly regulated principles. 

In order to establish his thesis, Dr. Mehnert gives the 
results of his extensive researches on the fore and hind 
limbs of pentadactyle Vertebrates. He selected these 
as most appropriate to his purpose because the hand and 
foot are serially homologous, and because each is an 
organ composed of several dozen separate but approxi¬ 
mate and partly homodynamous skeletal pieces, whose 
homologies can with some certainty be asserted in the 
whole group of pentadactyle Vertebrates. The different 
stages of prechon drifted, chondrified, and ossified tissues 
also sMovd a series of changes whose estimation presents 
wo difficulty. 

Although he has worked over a great number of 
species, Dr. Mehnert confines himself to the detailed 
<l^oription of a few forms, selecting Emys lutaria^ 
some carinate birds, some Mammals, and some 
Amphibia. 

the hand of filmys is, as U well known, typical. 
Tfaer^ are five digits, a distal row of five carpals, a 
f}i|oximal row of three carpal^ (radiale, intermedium and 
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ulnare) and a centrale. In addition, Dr. Mehnert recog¬ 
nises certain sesamoid bones, nn ulnare externum, a 
radiale externum, a centrale ulnare, and a centrale dis- 
tale as belonging to a regressive skeletal series wliich 
was ancestrally equivalent to the ^ other carpalia. 
He finds that the pendactyle arrangement is early 
sketched out in prechondrial tissue, and that chondrifiea- 
I tion begins in the forearm, and proceeds distally, eac li 
transverse row of carpalia, mctacarpalia and phalanges 
chondrifying at fhe same time, the different rows sycces- 
sively in centrifugal order. This condition is compared 
to that of the foot of Struthio, which in the adult is two- 
toed, the third and fourth digits alone being developed, 
j In young embryos, however, the foot is discovered to be 
i pentadactyle ; only three toes are visible externally, but 
I in sections all five may be distinguished. The centres of 
I chondrification appear successively, beginning in the 
j proximal elements, and extending at short intervals of 
time to the distal elements. Of the meiatarsalia, the 
third and fourth, corresponding to the permanent toes of 
the adult, are the first to be chondrified, the second and 
fifth are chondrified later; the first, being very rudimen¬ 
tary, disappears early. The conclusion is that in develop¬ 
ment permanent structures are accelerated, evanescent 
structures retarded. The same principle is illustrated 
by the development of the wing^, and even more remark¬ 
ably, for whereas it is usual in Vertebrata that the hind 
limb should lag behind the fore limb in development, in 
Struthio, and also in Apteryx, the adult reduction of the 
fore limb is foreshadowed in the embryo, since it lags 
behind the hind limb from the first. The same phen¬ 
omenon is observed in Anura, in the adults of which the 
hind limbs are predominant as compared with the fore 
limbsi From a number of considerations, such as the 
limb of Baptanodon, and the embryonic condition of the 
limbs of Emys, Mehnert concludes that all the skeletal 
elements of the limb were primitively of equal size, and 
somewhat short and square in shape. If this were so, the 
long bones and the metacarpals, metatarsals and phalanges 
I would be progressive elements, which have increased in 
length in the course of phylogeny, whilst the carpals or 
tarsals would be regressive elements, and on his principle 
the last-named should show evidence of retarded, the 
former of accelerated development. This he shows to be 
the case in Mammals and in carinate birds, in which the 
meucarpal precedes the carpal dilferentiation. By the 
comparison of a large number of forms Mehnert arrives 
at the general rule, that all the permanent digital rays 
are histologically differentiated at a very early period, 
and are the first to be divided into their components : 
in the regressive lateral digits the reverse is the case — 
they lag far behind the predominant digits, and they may 
eventuaJly degenerate and disappear. 

Mehnert claims to have shown that the ontogenetic 
retardation of the development of an organ is connected 
with a phyletic diminution of its functional importance. 
This;h« has undoubtedly done, and the special part of 
his work is full of interesting facts bearing upon minor 
anatomical problems. It is not, however, easy to follow 
himin his excursion into theoretical questions. Having 
assefciad the nature of the parallelism between ontogeny 
and ifhylogeny, he proceeds to seek for a causal explan¬ 
ation and finds it in the diminution and final loss of the 
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faculty of cell-regeneration, due to the diminution and 
loss of the stimulus of functional excitation. In the case 
of limbs, the functional excitation is supplied by the 
stress to which the limbs are subjected in supporting the 
body weight. The primitive limb consisted of many 
rays; eventually five only were directly used for sup¬ 
port, the remaining rows degenerated, and are now 
represented only by the “ sesamoids/’ In further 
development of races, groups arose in which a lesser 
number of digits than five were used for support: the 
digits which were no longer used lost the stimulus of 
functional excitation and became degenerate, and their 
degeneracy was represented in ontogeny by S retard¬ 
ation in histological differentiation. Dr. Mehnert is 
clearly a Neo-Lamarckian as well as a follower of Roux, 
and he Speaks, as clearly as Lamarck himself might 
speak, of the importance of individual effort in increas¬ 
ing or diminishing functional excitation. But there 
is one thing that Dr. Mehnert does not succeed in 
accounting for, nor has any Neo-Lamarckian yet suc¬ 
ceeded in accounting for it, the constitution of the germ, 
which is such that the pentadactyle hand is first formed, 
even when it is destined to be monodactyle or didactyle 
in the adult, and this in an embryo developing under 
conditions which preclude the action of functional 
excitation. His principle of diminished cell-regeneration 
following upon diminished functional excitation obliges 
him to reject the teachings of those authors who assert 
a primary blastogenic phylogenesis, but he is constrained 
to admit some sort of preformation in the germ cell, and 
falls back on the specific energy of affinity possessed by 
every atom according to its position in the periodic 
system of elements. The course of speculation which 
starts from such premises can hardly lead to useful con¬ 
clusions. The following is an example of the author’s 
generalis^ons. 

“Ontogenetic evolutions are only the consequential 
manifestations of phyletic epigenesis, which again is 
in itself only a specialised evolution of the molecular 
energies and affinities which integrate the individual. 
That which in the earlier periods of the earth was 
ef^igenesis, or, as one may now say phyletic evolution, is 
now oecome ontogenetic evolution.” 

One can see what he wants to explain, but one cannot 
admit that he explains it. Towards the close of his 
work he states that— 

“individual growth and development is a mosaic-work 
of cells and organs produced by mass correlation which, 
as a result of different phyletic functional efforts, charges 
the germ with different regenerative energies." 

The same idea might be expressed much more simply. 
The problem is, how and by what mechanism arc Varia¬ 
tions in adult structures able to affect the germ in such 
a manner that they may be reproduced in the next 
generation ? Mehnert seeks to prove that they do affect ; 
the germ, but he has not succeeded in suggesting the 
manner in which they can do so. Weismahn’s con¬ 
tention that acquired characters are not inherited has 
yet to be shown to be untenable, and his position will 
hardly be shaken by an argument which invokes the 
individual efforts of ancestors with limbs of theoretical 
construction in order to explain the observed facts in 
the ontogenies of their presumed descendants. 
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RADIATION VISIBLE AND INVISIBLE. 
Light Visible and Invisible. By Prof. Silvan us P. Thomp¬ 
son, D.Sc., K.R.S., &c., Principal of, and Professor 
of Physics in, the City and Guilds Technical C( 4 lege, 
Finsbury. Pp. xii + 294. (London ; Macmijlan and 
Co., Ltd., 1897.) 

HIS is an age of rapid growth of scientific know¬ 
ledge when the theory of to-day becomes the 
established fact of to-morrow, and in no province have 
our ideas shown a more rapid advance than on the 
subject of radiations in the ether. First of atl, the 
electromagnetic theory of Maxwell upheld that light was 
an electrical phenomenon, and this received its confirm¬ 
ation by the experimental genius of Hertz, and the 
subject of optics thus became attached to the domain of 
electricity. Later came the discovery, by Rbntgen, of 
a kind of radiation entirely different from anything 
before known, and this was soon after followed by a dis¬ 
covery of a type of invisible radiation emitted by 
uranium and its salts, which apparently possess proper¬ 
ties intermediate between ultra-violet light and ROntgen 
rays, but the cause of whose production is at present 
one of the mysteries of science. Besides these, many 
other types of radiation, either apparent or real, have 
been noted, and the subject of transformation of radia¬ 
tions at the surface of bodies is now engaging the 
attention of many observers. The last few years has 
thus been an era of unexampled activity in the study 
of radiations, and there is considerable evidence that 
this activity will be productive of still further results in 
the near future. 

In this little volume—“ Light Visible and Invisible”— 
Prof. Silvanus Thompson has published in full the six 
lectures delivered at the Royal Institution at Christmas > 
1897. At the outset we feel that the title of these 
i lectures is rather a misnomer, for even a most imagin- 
I ative person would hardly have expected that the volume 
I was to include, under the title “ Light Visible and In- 
; visible,” a lecture on the subject of electromagnetic 
I waves, as well as a discussion of the properties and 
I production of Rontgen rays, 

I'hese lectures are of necessity popular, and, as the 
author has very well said in his preface, 

“two things are expected of a lecturer who undertakes 
a course of Christmas lectures at the Royal Institution- 
In the first place, his discourses must be illustrated to 
the utmost extent by experiments. In the second, how* 
ever simple the lanpage in which scientific facts and 
principles are described, every discourse must sound, at 
least, some note of modernity, must reflect some wave 
of recent progress in science ” 

After reading the well-illustrated volume before us, no 
I one will be disposed to deny the author has fulfille<l 
the conditions laid down in the preface. The subject 
is very simply treated, and abounds with experimental 
illustrations ; and though there is little, if anything, in 
the volume with which a scientific student would not be 
more or less acquainted, we cannot but admire the at¬ 
tractive way in which t^ information is laid before us. 
It came rather as a surprise to us, however, to find the 
“note of modernity” strongly sounded on the 
worn subject of Rtmtgen rays. i; 

The first lecture openi with a 4iseii*sion foe 
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elementary theory of light and shadows, and closes with 
some interesting details of Japanese magic mirrors^ which 
are, I believe, not generally known. We then pass on 
in later lectures to the consideration of the visible spec¬ 
trum and the eye, and here we are given an account of 
some of the effects of persistence of impressions on 
the retina, with its modem applications in the zoetrope 
and animatograph. In a series of six lectures it is 
manifestly impossible to treat of the whole subject of 
light with any degree of fullness, so that no apology is 
needed for the absence of any account of interference, 
diffraction, spectrum analysis, and many other branches 
of the subject, which are by no means the least im¬ 
portant. The author has, however, a chapter devoted 
to the polarisation of light, which he considers a subject 
inherently simple rendered difficult by the nomenclature 
applied to it. In his own words— 

“ Scientific men often fall into the habit of using long 
and difficult words to express very simple and easy ideas. 
The natural consequence is that people are often led to 
think that there is some difficulty about a really easy 
subject, whereas the main difficulty is to understand the 
meaning of the word selected to describe it. The word 
■‘polarisation’ used in optics is one of these terms. It 
sounds very learned and difficult, but the idea it is 
intended to convey is really very simple." 

If this be true, the original inventor of the term must 
turn in his grave at the thought of the way he has 
unwittingly retarded the dissemination of scientific 
knowledge. 

The elementary consideration of polarisation is ad¬ 
mirably treated by the aid of simple mechanical analogies, 
and is made so ridiculously simple that no one could 
fail to grasp the fundamental ideas. The best and fullest 
part of the lectures, however, is that which deals with 
the ultra-violet portion of the spectrum, which is ex¬ 
tremely well treated with a wealth of experimental illus¬ 
tration, and will be read with great interest by all 
students of physics. The discussion of the ultra-red 
portion of the spectrum leads up to the consideration 
of electromagnetic waves, of which a short account is 
given. 

In the last chapter we reach the high-water mark of 
popular literature in an account of Rontgen rays, in¬ 
cluding, as it does, an interview of Prof. Rtintgen by a 
new5pa|>er reporter, and photographs of the hands of 
scientific celebrities, as well as of a cigar and spectacle 
case, with whose contents we arc all now so familiar. 

A short appendix is added to each of the lectures, 
treating with more completeness of one or more of the i 
ideas which arose in the lecture. For example, we are 
given an account of anomalous dispersion brought up 
to dat^ by the introduction of a brief account of Helm- 
bolts's investigation of the change of refractive index- 
with wave-length. A brief summary of the elastic solid 
and electromagnetic theories is appended, and also a 
of recent work on invisible radiations, 

T^e author, in his first lecture^ used the conception of 
W'Ave surihees to explain the elementary theory of optics* 
nether than the time-honoured geometrical method, 
l^ry. one will agree with the author that the only true 
h^od of treatment is to disregard the source, and to 
Raider only the march of the wave front s and the 
is inedrporated in our elementary text-books on 
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optics the better. In the appendix to the first lecture 
a method of determining the ordinary optical formulae 
from the consideration of wave surfaces is shortly ex¬ 
plained, and in the author’s words, “these [formuhej 
I are, in fact, established much more readily on this basis 
! than by the cumbrous methods that are consecrated by 
their adoption in every text-book of geometrical optics." 
This appendix is, however, rather out of place in a 
popular treatise of this kind, for it will be passed over 
by the ordinary reader, and it is not sufficiently cdmplete 
to be of much service to the student of optics. 

In the beginning of this article attention was drawn to 
the fact that the title of the volume hardly leads one to 
expect the nature of its contents. The author is ap¬ 
parently not quite sure whether he is justified in including 
an account of electromagnetic waves and Rontgen rays 
in a book on “Visible and Invisible Light"; at any 
rate, he.considers it necessary to explain his nomen¬ 
clature. On p. 272 (in a chapter entitled “ ROntgen 
Light ") we have the following 

“You will have noticed that 1 have spoken of these 
rays as ‘ Rftntgen Light,’ Hut arc we really justified in 
calling it light? It is invisible to our eyes; but then 
so also is ordinary ultra-violet light, and so is infra-red 
light and Hertzian light. And there are other kinds of 
light, too, amongst them one discovered during last year 
by M. Hecquerel and myself, which are invisible. Hut if 
the Rdnt^en light can be neither reflected nor refracted, 
neither diffracted nor polarised, what reason have we for 
calling it light at all ? In fact, direct proof that it con¬ 
sists of transverse waves is wanting. Many conjectures 
have been formed respecting its nature. Kdn^fen him¬ 
self suggested that it might consist of longitudinal vibra¬ 
tions, Others have suggested ether streams, ether 
vortices, or even streams of minute corpuscles. At one 
time the notion that it might be simply an extreme kind 
of ultra-violet light of excessively minute wave-J[ength was 
favoured by physicists, who were disposed tb^plain the 
absence ot refraction and the high penetrative power of 
the rays upon von Helmholtz’s theory of anomalous dis¬ 
persion, according to which the ultra-violet spectrum at 
the extreme end ought to double back on itself. The 
most probable suggestion yet made, and the only one 
that seems to account for the strange lateral emission of 
the rays right up to the plane of the antikathode, is that 
of Sir George Stokes." 

We cannot at all agree with the author in speaking of 
ROntgen light, as it is a very misleading term, and pre¬ 
supposes a knowledge which we do not at present possess. 
The objection to the signification lies in the fact that the 
underlying view of what we call light is that which gives 
us a sense of vision. It is quite true that we call the 
ultra-red and ultra-violet portions of the spectrum in¬ 
visible light, but that is purely a matter of convenience, 
as in the spectrum these waves are merely a continuation 
of the visible spectrum, and are not bounded by any hard 
and fast line ; but it is quite another matter to apply the 
term to Rbntgen rays, and when there is a perfectly 
general term “radiation” ready to our hand, it is far 
preferable to use it. It is far more accurate, as well as 
more scientific, to speak of ROntgen and uranium 
radiation mther than Rbntgen and uranium light. It is 
time that the term light was^ restricted to its original 
signification, and it should not be carelessly extended to 
forms of radiation the nature and properties of which 
ate probably very different to ordinary light vibrations. 

E. R. 
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PHVSICO-CHEMICAL RESEARCH. 

Arheiten des physikalisch-chemiscken hisiituis der Uni‘ 
versitdt Leipzig aus den Jahren 1887 bis 1896. Col¬ 
lected and edited by Prof, W. Ostwald, Director of 
the Institute. Four vols. Pp, x + 556 ; iv -f 496 ; 
iv -f 656 ; iv + 550. (Leipzii^r : Engelmann, 1897.) 

HE year 1887 may be regarded as a red-letter year 
in the history of physical chemistry, for it was 
then that the birth of the theory of electrolytic dissocia¬ 
tion took place. 

Although the osmotic theory of solutions is somewhat 
older, it was also in 1887 that van’t Hoff published his 
classical memoir on the r 6 le of osmotic pressure in the 
analogy between solutions and gases. 

These two theories, taken in conjunction with the law 
of mass action, form the starting-point of a new era in 
physical chemistry, and have thrown an entirely new 
light on miscellaneous facts taken from all domains of 
chemistry and physics. 

The correlation of apparently isolated phenomena, 
which was then for the first time rendered possible, has 
materially advanced the study of philosophical chemistry. 

Concurrently with the publication of these theories, 
Prof. Ostwald was transferred from Riga to the Uni¬ 
versity of Leipzig, where he, assisted by numerous 
students of all nationalities, at once began the further 
investigation and application of the new and powerful 
weapons which had just been added to the armoury of 
the chemist. 

An idea of what Prof. Ostwald has accomplished may 
be gathered from a perusal of the volumes now before 
us, representing only a selected portion of the work 
which has emanated from his laboratory during the past 
nine or tCfn years. 

In all, the four volumes contain reprints of 104 papers 
published in the Zeiisekrijt fur physikalische Ckemie, 
which, by the way, was also founded in 1887. In many 
respects the papers are remarkable ; not only are many 
of them classics, but they embrace nearly every depart¬ 
ment of chemistry. We are tolerably well acquainted 
with the specialisation which takes place in most of the 
continental laboratories, and we are often wearied with 
a harvest of papers all dealing with minute details and 
with different aspects of one and the same subject, 
rhis of course is necessary and important, but it is 
none the less tedious. 

The volumes which are now brought under our notice 
form, on the other hand, a refreshing change ; the 
majority of the papers arc of fundamental importance, 
and are an eloquent tribute to the power and versatility 
of the leading spirit. 

The occasion for their issue was the opening, at the 
beginning of the present year, of the new Physico¬ 
chemical Institute at Leipzig. In collecting the pam¬ 
phlets for re-issue, the chronological order of publication 
has wisely been departed from, in order, by arrangii\g the 
articles under their appropriate headings, to produce a 
more or less homogeneous budget, and thus to facilitate 
a genehd survey of the gradual development of each 
branch. ^ 

The contents of the first volume are classified into 
sections headed : general, the electrical conductivity of 
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dissolved substances, and the electrolytic dissociation of 
acids and bases. 

The advantages of this arrangement are obvious. By 
bringing together closely allied investigations, a great deal 
of time is saved and misconceptions are often prevented. 
The second paper in the volume, for instance, contains 
the diagrammatical description of Ostwald's famous 
experiment which is intended to remove the last doubts 
as to the validity of the assumption of free electrically 
charged ions. This experiment, it may be remembered, 
consists in bringing a negatively charged body up to an in 
sulated vessel filled with a solution of potassium chloride, 
and connected by means of a siphon with a similar vessel 
at a little distance. If the siphon be now removed and 
then the charged body, there will be an excess of posi¬ 
tively charged potassium ions in the adjacent vessel and 
negatively charged chlorine ions in the other. By con 
ducting away the electricity the potassium, for example, 
assumes the ordinary form, and acting on the water 
present develops hydrogen, which can be collected in 
suitable apparatus and tested. This experiment has, 
in these columns and elsewhere, given rise to a great 
deal of unnecessary controversy which would probably 
never have been printed if the critics had been aware 
of the existence of the next important paper in the 
volume, namely, that on free ions, where the imaginary 
experiment was actually put to the test and found to give 
results in harmony both qualitatively and quantitatively 
with what had been predicted. 

The second volume contains chapters on homogeneous 
and heterogeneous equilibrium, velocity of reactions and 
the determination of molecular weights; including a great 
many of the.original papers by Beckmann and others on 
the theory and practice of the ebullioscopic and cryo- 
scopic methods now universally employed. 

Volume iii. deals entirely with electro-chemistry, and 
contains some of the most important recent contributions 
to our knowledge of this interesting branch. Contact 
electricity, the theory of the galvanic cell, with applica¬ 
tions, and polarisation are treated of. Nowhere, perhaps, 
have the modern theories led to such brilliant results as 
in the department of electro-chemistry. It may be some¬ 
what invidious to mention any investigation in particular ; 
but, now that we are accustomed to look on the galvanic 
battery merely as an engine driven by osmotic pressure; 
we cannot allow this opportunity to pass without alluding 
to Nemst^s classical memoir on the osmotic origin of the 
current. 

The last volume of the series, besides several miscel¬ 
laneous articles, contains an account of investigations on 
viscosity, diffusion, and optical and thermal phenomena. 

The various pamphlets are reprinted word for word : 
and although the ’prentice hand is occasionally discern 
ible, yet in many cases where corrections or addition!^ 
have been rendered necessary these follow on immedi 
ately after the original article. Unfortunately some of 
the typographical errors present in the original have 
been reproduced, whilst others have here and thero crept 
in. The equations at the top of p. a7i, vol Hi., ifbr 
example, are affected by both sources of error. 

In conclusion, We have only to reirnarit ^ 
notes giving a summary; of contemppmhdOdS #^4 
ideas from other laboratortes had beeh i^iiir^tdefl 
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between the different sections and individual papers, the 
unity of the whole would have been such as to make the 
four volumes of the Arbeiten an excellent special treatise 
on physical chemistry. 

Although this would undoubtedly have increased the 
value of the work to outsiders, it is perhaps rather an> 
tagonistic to its raison d^itre^ since it is primarily the 
collected published papers from the physico-chemical 
laboratory of the University of Leipzig. As such it is not 
only a welcome souvenir to those who have worked in the 
old laboratory, but it should be in the hands of all who are 
interested in physical chemistry. John Shiei.ds. 


OUR BOOK SHELF, 

Archives of the Roentgen Ray. Vol. ii. No. 2. Radio¬ 
graphy in Marine Zoology,, being a Supplement to 
the Archives of the Roentgen Ray, The British 
Echinodermata. By R. Norris Wolfenden, M.D. 
Cantab, (London : The Kebman Publishing Com 
pany, 1897.) 

To deal with the above-named publications in inverse 
order, ii may be remarked that Dr. Wolfenden’s treatise 
of fifteen quarto plates and six pages of letterpress 
is the outcome of the radiography, by means of a 
10-inch spark-coil, of a collection of Echinodermata 
dredged in the Orkney Seas during 1896-97. The 
author claims that it has been his endeavour ‘^to show 
that the new method of radiography may be made of 
considerable service in zoology, as an accessory to dis¬ 
section and description.The plates are mostly inartistic 
and of no practical value to the zoologist -at best but 
oor examples of the radiographer’s art. While they 
etoken a laudable desire on their originator’s part to 
develop the new light of physical science, they partake 
of the nature of mere experimental memoranda such as 
are usually made a basis for fuller investigation and 
allowed to pass unpublished. 

Of the Archwes it may be noted that with the 
number under review the title is changed from that “of 
Skiagraphy” to that “of the Roentgen Ray.” The 
seventeen pages before us are chiefly conspicuous as con¬ 
taining a full report of the inaugural meeting of the 
Kontgen Society of London, a combination of a con* 
A'crsazione, a trade exhibit, and a concert, set around a 
presidential address. The latter, reported in extenso, 
deals with the history, development, and application of 
the Rdntgen discovery, to the invoking of Shakespeare. 
Special stress is laid upon the advantages likely to accrue 
to the medical profession by the employment of the 
X*ray tube ; and since the members of that profession 
seem likely to profit both by its use and its user, they 
ought for the future to be among its foremost advocates. 
It IS thus but appropriate that the body of the Archives 
should be devoted to a brief description of five plates 
mainly illustrative of the osteological phenomena of 
" acromegaly "—which we would remark is now more 
correctly known as megalacria. Beyond this there are 
a few desultoiy notes of a practical order, but we are 
unable to detect anything which might not have been 
communicated in the customary form to one or other of 
the established scientific societies. We fail to see the 
justification for the foundation of a new society, and 
shudder at the assertion that there are already “ three 
journals established for the publication of observations 
and discoveries connected with the Roentgen rays,” not 
to day at the suggestion of rivalry in tire wording of 
■ the cover Of the issue under review. Concerning the 
.^logical departure, however, a good purpose will have 
. tiHeim served, in the awakentilg Of the mind of the 
^ysicist to the fhet that anitnsXs exist and have a fom 
callable of scientific treatment. 
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Practical Electricity and Magnetism, By John Hender¬ 
son, B.Sc. (Edin.), A.I.E.E. Pp, xv + 388. (London : 

Longmans, Green, and Co., 1898.) 

This little volume, the second of a senes of laboratory 
manuals at present being brought out by Mr. Henderson 
in conjunction with Mr. Joyce, has certainly many points 
about it which are not only original, but which should 
also render it of the greatest value in the physical 
laborator)\ 

It is designed “ to provide a course of instruction for 
carrying out a progressive scries of experiments in 
electricity and magnetism,” and, though it is written, not 
for technical students, but for students of science, one h 
nevertheless struck with the author’s extremely high ideal 
of laboratory experimental work. The student receives 
at the outset a preliminary admonition which cannot be 
described as other than most ex&elient and to the point. 
He is assumed to have plenty of time at his disposal, and 
not to be engaged in getting through a certain set of 
experiments in a given time : conditions which can hardly 
be expected of students preparing themselves for any 
practical examination, or even in every case of students 
engaged in original research. The writer’s effort to 
inculcate an almost impossible ideal is none the less a 
most praiseworthy feature of the book. 

The descriptions of recent experimental work are well 
up to date, though perhaps such work has received here 
and there an almost undue prominence. At the end of 
each section, a list of references to original papers bear¬ 
ing on the subject is given. These lists, which are care¬ 
fully prepared, will recommend the book to all who are 
engaged in looking up in detail any particular branch of 
the subject. 

The notation used is not always happily chosen, as, for 
example, the double meaning of the letter R on 
p. 108-9 ; and the book is by no means entirely devoid 
of unfortunate mistakes, as in the table on p. 378, where 
the mechanical equivalent of heat is given as “42400 
grms, per **0 ” instead of “42400 grm -ems. per ’C.” 
Such faults will, however, no doubt disappear in a second 
edition. 

Much practical and detailed advice on the carrying out 
of experiments is given, which it would be hard to find in 
so concise a form elsewhere ; and, though the manual is 
for this very reason not exactly readable, yet this portion 
of the work, together with the tables of references to 
original papers already alluded to, and the concluding 
set of numerical tables and physical constants, combine 
to make up a most useful work for the physical laboratory. 

I), K. M. 

La photographic et Petude des images. Par Jacques 

Boyer. 8vo. Pp. vi + 80. Twenty-one illustrations. 

(Paris : C. Mendel, 1898.) 

At the International Meteorological Conference at 
Munich, in 1891, a Committee was formed to consider 
the question of concerted observations on the direction 
of motion and the height of clouds, and subsequent!) 
various countries were invited to undertake special 
observations during a year commencing May i, 1896, a 
period which was afterwards extended until August 1897. 
A Committee was also appointed to prepare a Cloud Allas, 
based on the classification of Dr. Hildebrandsson and the 
late Mr, R. Abercromby, and instructions for observing 
and measuring the altitudes of the clouds by theodolites 
and photogrammeters were prepared by experts in this 
branch of meteorological science. The present handy 
little volume is the outcome of this action, and brings 
into a 9mall compass a considerable amoimt of useful 
information which is spread over various publications, 
some of which are not easily accessible. It is divided 
into four parts: (i) the history of the subject from the 
middle of the eighteenth century; (2) classification ac¬ 
cording to the atlas above referred to, with a number of 






illustrations; (3) description of the photographic apparatus 
employed,' and (4) the method of measuring the pictures 
obtained. The two last chapters Will be very valuable 
for any one proposing to undertake the difficult task of 
photographing the clouds, and of determining their 
Heights and movements. In referring to the various 
attempts at cloud classification, we do not find any 
mention of “ Cloudland,” by the laic Rev. W. C. Ley. 

Proceedings of the London Mathematical Society. Vol. 
xxviii. Demy 8vo, pp. 594. (London : Francis 
Hodgson, 189/.) 

This collection of thirty-four original papers on every 
branch of mathematics affords abundant evidence that 
English mathematicians are not behindhand in moving 
with the times. If proof be needed that thC^Ounger 
generation of mathematfeians are quite following in the 
lines of those that have gone before them, it may be 
sufficient to mention that at least six of the papers are 
by men who have graduated at Cambridge since the year 
1886. As might be expected, “ Partitions ” and Groups " 
occupy a prominent place, seven of the papers being de¬ 
voted to them. The former of these two subjects is 
ably introduced by Major MacMahon, F.R.S., in his 
address on “ Combinatory Analysis,” delivered on re¬ 
tiring from the office of president; and the publication of 
the outlines of seven lectures on the “ Partitions of 
Numbers,” delivered by the late Prof. Sylvester at King’s 
College, London, in 1859, is another important feature. 
On the other hand, “ hyper-Euclidian geometry ” is con¬ 
spicuous by its absence, and applied mathematics is 
represented by eight papers only. 

During the past year the London Mathematical Society 
has lost two members in addition to the late Prof. 
Sylvester: the Rev. Alexander Freeman, who died on 
June 12, 1897, and Lieut.-Colonel John Robert Campbell, 
who died on June 23. Colonel Campbell, besides serving 
on the Council, was a benefactor to the Society, and we 
understand that had it not been for his munificence it 
would have been impossible for the Society to issu^ such 
large and interesting volumes of Proceedings as the one 
now before us. 

First Year oj Scientific Knowled^. By Paul Bert. 
Translated by Madame Paul Bert. Revised and 
partly re-written by Richard Worinell, D.Sc., M.A.; 
and Montagu Lubbock, M.D. Pp. vi + 417* (London : 
Relfc Brothers, Ltd. Paris : Armand Colin and Co.) 

This is a revised edition of a work which has had a very 
successful career, but is constructed upon a plan which 
has little to commend it. The revision has consisted in 
bringing the information into line with current scientific 
knowledge, the plan of the book remaining as \n the 
original. The rudiments of zoology, botany, geology, 
physics, chemistry, animal physiology, and vegetable 
physiology are all described m the four hundred pages 
which constitute the text, so that the book is com- 
prehenVive in its scope, if nothing else. The chief fault 
we have to find is that far too many technical terms are 
defined and used, so that the unfortunate pupils who are 
introduced to natural history by this book will be given 
the idea that science consists chiefly of words of Greek 
origin, and an unpronounceable terminology. 

IVho's IVhOj 1898. Edited by Douglas Sladen. Pp. 
xviii 4- 846. (London : A. and C: Black, 1898.) 

This is undoubtedly the handiest biographical dic¬ 
tionary and compendium of information, referring to 
prominent persons and their doin^, in existence. It 
contains nearly seven thousand biographies—mostly 
autobiographies—of the leading men and women of the 
day, atid a large amount of infOrmattk^ in addition. 
Among the general contents of interest to men of science 
is a list of Royal, National and learned societies, showing 
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the addresses of the societies, secretaries' nanies^ annual 
subscriptions and other conditions of membership. We 
notice also a table of university degrees, with the correct 
explanation of each, a list of chairs and professors in the 
great universities of the linked Kingdom, arranged 
alphabetically by their chairs, and a list of Fellows of the 
Royal Society (most of whom appear among the bio¬ 
graphies). The volume is one to be kept on the writing 
table for ready reference; and it possesses the merit of 
including in its pages biographical details of more men of 
science than usually figure in similar reference books, 
though even now some of the minor literary lights could 
be struck out with advantage to make room for well- 
known scientific men who have been omitted. 


LET7FPS^ TO THE EDITOR 

[The Editor does not hold him sif responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return^ or to correspond with the writers ofy rejectee 
manuscripts intended for this or a$iy other part 0/* Naturk. 
No notice is taken of anonymous communications.'^ 

Mechanism of Self-fertilisation in the Banana. 

I PROPOSE to describe here the mechanism of fertilisation in 
the banana plant. 

(i) Packin£^ of the inflorescence .—The inflorescence in this 
plant is packed air-tight in the large red-coloured bracts, whose 
margins are secured in place by a sort of cement. If we re¬ 
move one of these bracts and examine the buds within, we find 
that the reproductive organa are also jiacked air-tight in the 
perianth. A closer examination of this packing is necessary to 
understand its efficiency. 

The perianth consists of an outer whorl and an inner whorl; 
the outer one consists of three sepals, usually united into an 
elongated concave hood. (Sometimes, instead of the three being 
united together, only two are united and one is free, which in 
the bud IS pjartially overlapped ly the other. Very rarely the 
three are quite free. In about fifty examples I examined, t 


>/v 



Afy. r ^.7 ^ s 


got only one flower with all the three aepala distinct.) The 
margins of the hood are folded Inwards^ so that they overlap 
each other. There is no fixed rule as to which is the outer, and 
which the inner, sepal. Sometimes the right overlaps the left, 
or vke versA- This overlapping is not complete throughout 
their length, and cannot poaeih^ be so.; For, to ensure the 
packing oeing air-tight, the peetindte inflorescence must n«ces< 
sarily ^ Goncavo-copvex,t convex wlthout\and coacf^e 
within; and obviously any cylindrical tube bept ppneay^: 
convexly must necessarily leave a gap or a yrind<rir 

bottom (lee Kg». t and 4 . ,J 

This window wpnld be a weak 
hence most aecesrible to iheero m other ' 
the outer packing beemnw loose by aeoiwL 
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l>oiDt must, therefore, guarded first; and we see that 
nature has done it by closing the window with one of the petals 
of the inner whorl. Thb petal is convex in front and concave 
behind, while the hood is convex behind and Concave in front. 
This arrangement shuts off the window completely (Fig. 3). 
Tkt petaloid shutter is secured in its place, on either sim, % 
the margins of th« hood to nearly an e^hth of an inch. The^ 
margins |ure very much thinnea out, and are also cemented 
together. The shutter, being on the concave side of the bud, 
comes in contact with the convex bract beneath, which thus 
helps to keep it in position. The top of the hood is closed 
similarly air-tight by its margins. The inner whorl— i.£. the 
corolla—is represented usually by the shutter alone. Some¬ 
times, however, two petals are present, and very rarely all the 
three. 

The male organs, thus tightly packed, can neither move from 
their place, nor can they be assailed by any foreign element 
from without. 

. (2) Arrangement of the stamens ,—On removing the hood and 
the shutter we come to the andlroecium, which consists of four 
or five stamens. The filaments are petaloid and erect, thus 
embracing the pistil coinpletely. The anthers are adnate or 
^prsi^xecT They are also introrse, i,e, turned towards the 
sdigma. 

Let us now proceed to the pistil, and examine it in the 
•lifforent stages of its growth, in the early state-^/.r. before 
it is ripe, and before the anthers are ripe also—the .style and 



the stigma^ project beyond the andrcccium. If this State con¬ 
tinued, self-fertilisation would be impossible. The stameps 
must either overtake the stigma, or the stigma must be at the 
anetcy of insects or the wind for pollination. The atamens are 
not quick enough in growth to tke stigma; so what 

tiappens is this, Bv the time the smthers are ripe, the ityle 
. shortens ip length bv bending nearly at right at^ies in two 
places (often marked ^ horuEontal grooves in earl^ stages), 
^nd thus brings the stigma in contact with the;pOilea (see 
Figs. 4 and 5}. After pbllinatibn is complefoa, the style 
straightens again and proj^ts, as before, beyond the indra- 
'^um (see Fg. d). Sta^ intermediate between 4 and 5, 
^ tnay Iw seen if we examine the flowers from without inwards. 

the straightening of the style, the muhers become free and 
curve outwards. The bracts fall off; the shutter drops away ; 
,Mhe hood withers, and the style dries gradually. 

KoHmpur, India, February 17. Oopal R. Tambe. 


but I subsequently found that it had l^een invented previously 
by Lieut.-O^lonet Moessard under the name of nwnocular 
stereoscope {Cosmos^ May 23, 1S96). 

In this stereoscope one eye views one of the pictures directly, 
while the other eye sees the other picture after reflection at two 
mirrors, the angle between whose planes can be adjusted so as to 
bring the image into apparent coincidence with the picture seen 
by the first eye. In viewing distant pictures, such as lantern 
slides, a projecting partition, with.a flange whose breadth is 
nearly equal to the distance between the two eyes, is all that is 
necessary to prevent either eye from seeing the wrong picture. 

For lantern work, either two pictures could be projected side 
by side with separate lanterns, or two small vieiirs could be 
photographed side by side on the same slide, and thus enable 
stereoscopic effects to be shown with a single ordinary lantern. 

Moreover, by turning the arrangement of mirrors through 90" 
it can be made to displace the image seen by one eye vertUally 
instead of horizontally. This would enable the two pictures of 
an oblong view to be projected one ainrve the other^ instead of 
side by aide, and viewed with the same apparatus as before, but 
differently arranged. As regards the foreshortening of the 
upper picture, this would be to a great extent compensated for 
by the fact that the lantern itself projected the picture upwards. 

It is evident that two pairs of mirrors, one for each eye, could 
be used if desirable. <1. H. Bryan. 


The Aurora of March 25. 

I WAS fortunate enough to witness the .^play of the aurora 
on the night of the t^th, and think that some of the appearances 
may be ol interest to those who did not see them, but who have 
recorded the accompanying magnetic disturbances* 

The display began in the north-east about eight oVlock, by 
the appearance of a brilliant band of light, rising nrom behind a 
cloud 45** from the horizon, and extending about JO** in a south¬ 
westerly direction. This band might have been mistaken for a 
search-l^t, the edges were so sharp. The colour was the 
charactensltc greeni«i hue of the aurora. 

After persisting steadily for five minutes the band gradually 
broadentm and shortened, and became a bright patch* which 
continued until the end. The display spread over the northern 
sky to the \yest, where another patch appeared. At nine o’clock 
the display was very fine, with two patches east and west, and 
rmht overhead seemed to be the apex of a parabola with beamis 
of light itfoamihg northwards. Looking southwards, occasional 
flashes of a yellowish pink colour could be seen. About ten 
o’clock the whole ener^ of the display seemed to become con¬ 
centrated, in the east and west patches, and great flashes of light 
connecting the two. After this the brightness seemed to 
gradually diminish. 

So bright was the aurora at its height that the grey granite 
%vall$ of the houses were illumined by the Hashes. , 

Aberdeen, March 25. A. Geo. Smith. 

Qn Phosphorescent Sap in Superior Plants. 

In answer to the question of Prof. Giglioli in Natub* of 
March 3 (p. 412), I beg to observe that in Meyen's ‘♦Sys|em 
der Pflansen-Physiologic,'’ which was certainly in its Ujme a 
sUndard work, there is to be found in vol. ii. p. 203 (Berlin, 
183$) a;^oit but concise statement of the phosphorescence of 
the myk-juice in Euphorbia fhosphorea^ on the authority of 
V, Martius {** Reise in Brasihen,” ii. pp 73 ^ Bnd 746), as 
also a reforence to a communication by Mornay {Philosophical 
Transactipne^ vol, vi. p. 279), on the phosphorescence of the 
milkguice ?*in einem rankenden Gewacnse, Cipo de Cunanam 
genaiint, welches zwischen Monte Santo und dem Flussc 
Bendego wuchs und wahrscheinlich eine Asclepladee Oder ein 
Apocynce isi.” M. W. Brijerinck. 

Delft, Holland, 


Sttreoseopic Pnpjection, of Lantern Slides, 

Iir your report of the meeting of the Physical Socie^r on 
FeMaiy ^ p-454)* I notice an account of the 

«thi;bltion, br Pitef. T. C. Porter, of a somewhat complicated 
anmatattti for ekhi^triag lantern slides in stereoscopic relief. 

equeily elkifosafo depending on the use of 

^polarised eahlMted at the British Association at 

iKbtdnid^ ; It ifoiy possibly, tl»rt be of interest 

atuntfon so the much simmer means of accomplishing 
lime reeult# w 4 foh mtggested itself to me some time ago, 
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^ A Remarkable Case of Correlation. 

A VERY interesting case of correlation is recorded in the 
Bulletin ^ the Botanical Department, Jamaica, for December 
1897. 

Particular attention has been paid lately to the selection of 
good Ripley pine-apples, and'it is found that if there is a broad 
red stripe in the centre of the leaf the fruit will turn out gpod ; 
ih other cases the fruit goes into holes at the bottom, and Is 
attacked by ants. S. N. C. 



5»2 


^ A tv RE 


[March 31, 1898 


MRS. BISHOFS KOREAN 


W HEN, after returning from the perils and hardships 
of her adventures in the Bakhtiari country of 
l^ersiu, Mrs. Bishop announced her intention of making 
an extensive journey in Eastern Asia, her friends knew 
that she would not return without having something of 
interest to tell regarding her travels in little-known regions. 
Although unfortunately ignorant of the languages of the 
countries in which she was to travel, and therefore de¬ 
pendent on others to a large extent, Mrs. Bishop had 
most carefully prepared herself for making all necessary 
observations and records. She is particularly to be con¬ 



Fro. I. —A Canyon in the Diamcmd MounUina. 

gratulated on her skill as a photographer. The points of 
view were very carefully chosen, and the exposures 
accurately calculated, while the practice of developing the 
plates at the time, allowed duplicates to be taken if the 
first negative proved defective. The result is one of the 
best collections of photographs which we have seen as 
the result of a travelling amateur. We must congratulate 
the publishers also on the manner of reproduction em¬ 
ployed : the more important views are printed as separate 

^ JCoKft and her Neighbours. A narrative of travel, with an account of 
the recent vicisaitudei and preunt poiition of the country.’* By Mm. Blehop 
aeabelta L. Bird). K.K G.S, With a preface by Sir Walter C. Hillier, 
K..C U.0.4 late H.B.M.’a Om»ul-Gene»l for Koreh. Wjibi Jtiapft Ann 
illustrations, a vol*. (I.ondon ; John Murray, 1898,) 
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plates by the half-tone process, the others are reproduced 
as line-and-stipple blocks in the text, allowing the book 
to be, printed on unglazed paper, and giving the volumes 
a lightness which is as desirable as it is rare, 

Mrs* Bishop deals here with only a portion of her 
recent travels. Her important tour through Sze-chuan, 
on which she read a paper to the Royal Geographical 
Society—the first paper ever read by a lady to that 
Society—is not referred to, and the journey through 
Manchuria is but lightly touched on. Korea is the central 
theme ; and although the interests of the authoress were 
obviously with the social and political aspects of the 
country rather than with its physical and biological con¬ 
ditions, she succeeds in giving an excellent 
general account, all the more valuable be¬ 
cause not a little rubbish has been written 
by chance visitors at the treaty-ports. Wc 
may be pardoned if we feel a little regretful 
that—for example- the character of the 
interesting rock in the foreground of the 
photograph we reproduce (Fig. i) i^j not de¬ 
scribed ; but doubtless, the pioneer work 
having been accomplished, scientific travel¬ 
lers will follow, who can tell us whether the 
stone is merely water-worn or i>ears the 
sign-manual of ice. 

We have one definite fault to find, and 
that is with the spelling of Russian place- 
names. Wladivostok is an incorrect trans¬ 
literation. A German would uTite Wladi- 
woslok properly enough ; but the Russian 
letter B can only be represented by 7' in 
English, and the usual form of ilie name 
Vladivoslok is the only correct one. There 
are some other slips—such as Kichofen for 
Richthofen, and the terms flora and denu¬ 
dation are applied in a popular rather than 
a scientific sense. 

Mrs. Bishop describes her landing at 
Chemulpo, and the journey to Seoul by 
land; one could hardly say by road, for 
** traffic has worn for itself a track, often 
indefinite, but usually straggling over and 
sterilising a width enough for three or four 
highways, and often making a new de¬ 
parture to avoid deep mud-holes.” A resi¬ 
dence in the insanitary and unsavoury 
Seoul followed, and then a journey by 
sampan up the south branch of the Han 
River, which was previously almost un¬ 
known to Europeans ; then up the north 
branch of the river, and on ponies to the 
Diamond Mountains, and northward to 
Wdnsun on the east coast. Returning to 
Chemulpo by sea, Mrs. Bishop was strongly 
advised by the British Consul to leave the 
country, and so crossed to China and made 
her way viA Newchwang into Manchuria. 
U was a journey full of interest and of 
danger from floods, and the undisciplined 
Chinese armies on their way to the Korean 
war. Then she went viA Nagasaki to Vladivostok, 
studied the Korean colonies in Siberia, and tried to enter 
Korea from the north ; but the rivers were impassable, 
and another long sea-voyage was necessary. A second 
residence in Seoul led to a journey northward along the 
oM road to China for 200 miles, A third and final visit 
to Seoul occupied the (ast few months of 18^. As Mrs. 
Bishop lived in the village inns wh<n travelling, and vras 
in constant communication with the diplomatic agents 
and missionaries while in the capital, her opportunides for 
seeing native life and learning the state m affairs in the 
country were exceptiaaally good. 

Her special study was the people. In a note we leam 
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that the average size of Jo6o meiif measured at Seoul in 
January 1897, by Mr. A. B. Stripling, was height 5 ft. 

chest-measurement 31 in., and circumference of 
head 21 j in. The maximum figures were respectively 
5 ft. iij in., t9i in.,and 23^ in. The physique ts gener' 
ally good, and the people possess many amiable qualities. 
The total population is estimated at from 12,000,000 to 
13,000,000. Most of the people are very poor, and have 
no inducements to thrift ; any wealth they may gather is 
at the mercy of the official class, who are mainly, if not 
entirely, responsible for the miserable condition of the 
country. Under the just rule of the Russians in Eastern 
Siberia, Mrs. Bishop found the Korean emigrants happy 
and enterprising, making good profits from their farms 
and inhabiting comfortable houses. Given good govern¬ 
ment, people and resources being as they are would 
ensure prosperity to Korea. Into the tangled political 
history of the unhappy country we cannot enter here, nor 
can we refer to the many curious customs, 
ceremonials and beliefs, which are set forth 
at considerable length. These, perhaps, 
constitute the most valuable part of the 
book, for Mrs. Bishop caught Korea in 
an interesting transition period, when the 
old subjugation to China was being re¬ 
pudiated for ever, and reforms of many 
kinds were being introduced. The Altai 
of the Spirits of the Land, at which the 
ceremony of repudiation was carried out, 
is shown in Fig. 2. Few contrasts are 
more striking than that presented by Seoul 
at her first and at her last visit ; when the 
filthy chaos of huts surrounding the palace 
gave place to well-ordered streets of good 
houses. The problem of the fourfold influ¬ 
ence of Russian, Chinese, Japanese and 
European interests is very well handled. 

Of the industries of Korea the most inter¬ 
esting is the cultivation of gin-seng, the 
description of the processes employed in 
the manufacture of the dried root being, 
we believe, the fullest yet published. 

The future of Korea is still uncertain, but 
it is bound to play a prominent part in the 
politics of the Far East; and this book will 
hold a place as a valuable work of reference for many 
years to come. HDgh Robkrt Mii.r,. 


has Emerged from his self-imposed task, without friction 
with his collaborators, and been able to present to the 
world, in a complete form, the result of a scheme which 
he carefully planned and carried to a successful issue. 
We think it an especial merit in Dr. Gill’s work, that he 
has perceived the value of strengthening his heliometer 
observations by combining with them the results made 
with similar instruments elsewhere. It was quite within 
his power and instrumental means to have derived the 
solar parallax from observations of the asteroids made 
solely at the Cape Observatory. Other observers could 
have done the same work, but separate discussions, made 
at irregular intervals and under varying conditions, do 
not possess the proportionate authority that attaches to 
one discussion made with several instruments on n 
combined plan. Moreover, one feels that the last word 
has been said, for some years at least, on this subject 
of solar parallax, by means of heliometer observations. 





ASTRONOMICAL RESULTS FROM, THE 
CAPE OBSERVATORY} 

T hese three volumes, issued under the superintend¬ 
ence of Dr. Gill, form in some respects a very remark¬ 
able production. Not so much on account of the very 
numerous observations, whose discussion furnishes forth 
these weighty books, as by reason of the widespread 
assistance rendered by many astronomers, whose en¬ 
ergies Dr. Gill has quickened, whose results he has 
collected, stamped with his own individuality, and in¬ 
corporated in the ^'Annals of the Cape Observatory.” i 
There are very few instances in which the director of 1 
an observatory has been willing to take up a laborious ; 
‘ piece of work at the suggestion of an astronomer, how- ’ 
ever eminent, go through the wearisome task of making 
the observations, and then be willing to hand over his 
results to an independent authority for final discussion 
or criticism. It is this quality of self-abnegation, which 
strikes us as so complete and worthy of imitatio;). We 
congratulate 0 r. Gill on his tactful skill, by which he 

I Anmh of the Cepe OWrvetoiy.". Vot. iii. The Cape. Photographic 
Durchmuetenmg. Vol. vi. Solar FeraRax HaUonieftn Obeeryatiops 
of Minor PUneu. Vol. vU. Solar Parallax from Obiiervaiions of Victoria 
ant) 8apphA< (London: PublhSed by order of the t.ord« CommUalonerK 
of the Admiralty, tSyd.) 
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Km., a.-“Altar of the Spirits of the l^an<i. 

Every observer must feel that, singly, he cannot do 
more than has already been done collectively. There 
can be no temptation to repeat the work. Consequently 
the owners of this class of instruments are freed from 
this particular investigation, for which the heliometer 
seems especially well fitted, and are at liberty to pursue 
other inquiries with advantage. It might be worth 
while just to mention, that to get the full power of a 
heliometer a considerable number of meridian observ¬ 
ations is necessary. In this case some thousands came 
under the discriminating examination of Prof. Auwers. 
To use this mass of observations on one series of 
measures would be extravagant, but when combined 
with all the heliometer observations in a final inquiry, 
this cost of time and labour is disregarded, since they 
contribute to the increased accuracy of so large a l>ody 
of measures. It is a true economy which Dr. (till has 
practised, and the success which has followed it will l)ear 
niuch fruit in the future. 

In the inquiry from which the solar parallax is de¬ 
duced, we notice that no less than six observatories ha\^ 
contributed heliometer measures. Besides that of the 
Cape, we have New Haven (Yale Collegej, Leipzig, 
GtMngen, Bamberg, and the Oxford Radcliffe Ob- 
atirVatoiy, all furnishing measures of some or all of 
the three planets, Iris, Victoriai and Sappho, from stars 
in a previously selected zone, through which the planets 
paased. Several have further assisted by making a 
careful triangulation of the^selected stars. The position 
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•of these stars has been determined at *Vall the principal 
observatories,” to use Dr. GiU*s phrase, who apparently 
tired of enumerating all the institutions to which he 
as indebted for the completeness of this section of the 
work.^ The final value of the coordinates has been made 
the subject of a discussion by Prof. Auwers, which may 
well form a model for similar inquiries, and will be care- 
f^y studied by the professional astronomer engaged in 
similar woirk^ Intq minute details which arise m this 
.section, as well as in the use and reduction of the helio¬ 
meter measures themselves, it is impossible to enter here 
with sufficient fullness to make the involved process at 
all clear. The whole interest centres in the nicety with 
which small residuals are treated. For a similar reason 
it would be impertinent to offor any criticism which would 
imply that we have given to the volume the same anxious 
study and consideration which Che combined authors 
have devoted to their subject. Dr. Gill has supported 
himself by the ablest authorities in meridional astronomy, 
his own experience with the heliometer to which he has 
■devoted years of study in perfecting the mechanical 
.arrangements and details is profound,, aild we have no 
doubt that we have here. all that c^n bt effected by 
sagacity and experience in deriving the Imt results from 
•observations which are M .perfect a$ we yet know how 
to make them. The finki outcome of the observations 
which, in their main intention, were devoted to deriving 
the value of the solar paeallax may be thus praseoted. ^ 


Heliometer 

observations 


Meridian 

observations 


( Iris, disculted by Dr. Elkin.. '^ S'StaO ± o og^p 
Dr. Gill ..; 8 8013 ± o*oo6i 
Dr. Gill ...{^87981 ± 0*0114^ 
Dr. Auwers^ 8771 ,±0730 

]>. Auwers±0*051 
Dr. ±OMt8 


A Victoria 
i Sappho 
Iris 

Victoria 


''I* 


Sappho 

tb^h hdiomet^ 


19^ in 

Tboi^ 

come, tl 


The . _ 

10^-0046; yhjfe 

8''*8o 6 ± o*'*b3d, jibt fcr rdHma states 
•dined to adopt , is a ffnal VelMC Fd 
this result of ttitelf would be 
-accuracy of the observations pcrmitk some cither astro¬ 
nomical constants to be derived, either directly or through 
their relations with other known constants. The Victoria 
•observations give with some confidence the mass of the 

moon -i 8 j* 703 ± 0 094' other constants, such as 

th9 nutation, it is necessary to assume the luni solar 
precession. The value adopted is 5o'''367 ± o''‘oo4, but 
the soufce from which it is obtained is not very clearly 
stated, neither is the epoch to which-at refers. Ap-* 
iparently it is taken from Newcpmb^s discussion in the 
.Astronomic(il Journal^ No. U9; but in that paper we 
have not been able to find this particular value, nor the 
probable error with which it is accompanied. With this 
value of the precession, however, and the exact aiiMunt 
is immaterial for this purpose, the constant of nutatioq is 
;9'^*2 o 68, and pursuing the same line ;of inquiry the con- 

stant, ~Q-~ (entployittg the ordinary notation), is 

^’0032825. Adopting Clark's value for the equatorial 
radius of the earth, the aberration constant is found to 
be 20"*467 ± o"'oi2. Here as elsewhere the most prob¬ 
able value m the solar parallax is assumed 8"'*8 o2. 

The remaining volume, which contains the southern 
** Durchmo5terung>” between the limits -18° to - 37® 
•declination, is in its way quite as remarkable as the two 
volumes which we have been considering. Herein wet 
have the first-fruits of the applicatipn of fmotogniphy to 
the determinattem of star positions on a large scale. The 
old and the mmhods are brought sharply into con-^ 
itrast. One would naturally like to institute a comparison; 
4)et;weeh the time neifessary for the production of these 
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zones, and that required for similar work, either at l^nn 
or Cordova. But . such a comparison is not easy, nOr 
probably would it ,be fair. The plates that were tagefn^ at 
the Cape were measured at Groningen. Much time mu^t 
have been lost in correspondence and in settling the 
details of a new method. Experience h^ to be acquired 
in the most suitable methods of measuring with new and 
untried apparatus. Prof. Kapteyn was necessarily oc¬ 
cupied by his University duties, and could only devote h)s 
leisure to the preparation of the catalogue—a leisure 
which he gave unstintingly ; and Dr. Gill is to be con¬ 
gratulated on the good fortune that supplied him with so 
able and willing a coadjutor. 

The plates were taken with a rapid rectilinear Dall- 
meyer lens of six inches aperture and fifty-four inches 
focus. During the course of the work this lens was re¬ 
polished, and a portion of the work duplicated with a 
second lens ; but allowing for all interruptious, the wqr^ 
that was begun on April 15, 1885, was finished in 
December 18^, with the result that the whole sky was 
photographed from the South Pole to - 19^ declination. 
The free area of each plate was five degrees square, 
more than 600 being required to cover this portion of the 
heavens once, without any dupHcatioh. At first, when 
plates were rather slow in action, an hour’s exposure was 
given ; but time was subsequently reduced to ab^dt 
thirty minutes. It is instructive to notice that many 
piates on a first examination had to be rejected, owmg to 
the fainter stars not having impressed themselves on the 
ffhti,on account of mist, dewing of the objective, or bad 
^finttion. ** The more thorough examination necessarily 
iinade by Prof. Kapteyn in course of measurement, 
byooght to light a good many more plates which it 
seemed desirable to re-photograph, so that some of the 
hi^eas have been photographed three, four, and even five 
Such a report will not be very satisfactory 
howling for those engaged on the “ Carte du Ciel.” 

4';'i7Phe measurement was effected in a n>ahn8^^ tlmt 
Necessitated very small corrections to the original reaa- 
ihgs, in order to obtain the approximate star placed, 
referred to the equinox of 1875; indeed, Prof. Kapteyn 
says that the coordinates read from the instrument might 
have been entered directly in the catalogue. We can 
form a tolerably accurate notion of the time occupied in 
measuring the plates, for it is stated that on good rich 
plates two assistants could measure 300 to 400 stars in 
an hour. Probably 200 would represent the average, and 
since this portion of the catalogue contains 152,598 stars, 
we have aoout 750 hours of actual measurement for one 
complete examination. Such a rapid collection of results 
needs no comment. The average distribution of the 
stars throughout the whole area is possibly of greater 
consequence than the actual numlUr measunm. Of 
course, the number to a square degree varies very, much 
in drfmeat parts of the sky. In tM sparsest pans, that 
is, in, Galactic Latitude about 70^, this number falls 
to 6*28, rather less than in Argelander; but a comparison 
of mean results with other zones gives the foilowiqg 
numbers. 


Cape Photographic Survey 
Bonn N. Durenniusterung 

Schdnfeld' . 

Thbm6 ... . 


25*43 stars to square degree. 

1519 

i8'2i „ 

5^'t n It 


The afrrai^ernent of the stars in the catalogue, arid 
the degrife of accuracy aimed at, is the same a^ the 
femiliar Bonn work, namely one-tenth of a sOcond bf 
time in and a tenth of a minute dieclinatio^. A 
Comparisbh beriveen the places herb giveh with thbie bf 
other ektalOgues shows that tho prOtUbfe^' m 
photographic determination conttasfe 
whb trait derived ftnm other pnicessei; 
shown by the following table. ^ ' ^ 
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Auihorify. 7™ 

^ in flu m o* 


n * /J 

Argelahdcr - 2 to + 38 ±070 ... ± 25'4 

Sch 5 nfe 1 d. - 2 to - 23 ... 0*38 ... 9*6 

Cordova . - 22 to - 32 0*42 ... 13 8 

Cape I*hotog. ... - 19 to - 38 ... 0*27 ... 2*6 

Laiande (i88q)... + 1 to + 5 ... 0*224 ^'4 


We do not propose in this place to follow Prof. Kapteyn 
in his discussion of the mag^nitudes assigned in the work, 
and his comparison with the visual magnitudes recorded 
by other observers. The section is very interesting and 
likely to lead to much discussion, owing to the curious 
fact disclosed, that while this catalogue is poorer in 
number of stars in the poor regions of the sky, it is at 
the same time richer in the rich regions, than is the 
catalogue of Schonfeld, from which fact Prof. Kapteyn 
concludes that the stars in the Milky Way are generally 
more chemically active than the stars in the other 
regions of the sky, W. E. P. 


NOTES. 

Kkferrino to our inquiry (p. 488) as to disturbances 
of terrestrial magnetism during January and February, Dr. 
C. Chree writes from the Kew Observatory as follows:— 
“ With the exception of some small movements on the loth, 
our magnetic curves were very quiet from January i to 14 ; but 
thereafter there was a disturbed time, lasting over January 15 
to 21. The disturbance was greatest from the I5lh to the iSih 
—^when it was well marked—lesson the 19th and 20th, and still 
less on the 2i8t. The 22nd and 23rd were very quiet days. The 
rest of January was quiet generally, with a few small movements. 
February was quiet up to the 10th, with the exception of some 
slight movements on the 5th, From February 11 to 16 there 
was a moderately disturbed time ; on the 20th and 21st there 
were some smaller movements. It was then quiet to the end of 
the month. * Quiet * is, of course, only a relative word ; there 
is seldom a day in which some slight movement, beyond the 
mere dJumal inequality, is not visible. In the case of the dis^ 
tvirbances on January i$-2i and February 11-16, it was rather a 
case of numerous well-defined oscillations than of sudden com¬ 
paratively isolated movements of a conspicuous character.’’ 

A CONFERENCE of the International Aeronautical Commission 
opens to-day at Strassburg, and will continue for several days. 
Among the experiments to be performed during the meeting i.s 
the graduation of thermographs down to - 200“ C. by means of 
a jet of liquid air procured by the Linde method. Dr. Herge- 
sell, the president of the conference, will present a report upon 
the thermometric experhnents already referred to in Nature 
(p. 47o)j M. Besanfon will send up a balloon of twelve 
Imndred cubic feet capacHy, equipped with meteorograms, which 
it is estimated will attain an altitude of about twenty thousand 
feet/ Several members of the Paris Academy of Sciences have 
dgni6ed their intention to attend the conference. 

The Pa4a< 90trespoAdent of the 7'im4s reports that at 
Monday’s sitting of the Academy of Sciences the question of 
the French national ti?ne was introduced by M. Bouquet de la 
Gryfii the president of the Paris Geographical Society and a 
member of the Section of Ifavigaticm and Geography. '.The feet 
Wqs .vecoifed that on February 24 the Chamber of Deputies 
pasiod without discuswon and on a show of hands a Bill pro- 
'riding that French national time should be advanced by 9 
minuFes 11 seconds, which was tantamount to the adoption of 
tW meridfen of Greenwich France. The Bureau des^ Longi- 
tbdda bat; hoover, sent a p^tbstto the Minister of Education, 
Md^ protest has heett forwarded to'the Presideiit of theSenate^ 
llbiSeaqtwtMfe fe Oiye asked die Aeadmy to refer the whole 
qdesHoh to the joint Sections of Astronomy and Navigation to 
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be reported upon. This motion was supported by M. Jan8sei> 
and adopted after some explanations from M. Berthelot and M. 
Bertrand, the two permanent secretaries. 

It is announced that the Russian Government has decided to 
adopt the metric system. 

A French ironclad launched a few days ago was christened 
the Lavoisier. 

Prof. J. E. Keeler has been elected director of the Lick 
Observatory, in succession to Prof. E. S. Holden. 

The current number of the Pivceedings of the Koyal Society 
Contains an obituary notice of Pasteur by Prof, Percy Frankland, 
KK,S. 

Mr. a. 1). Bbrkinoton is on the point of retiring from the 
post of chief inspector of fisheries and assistant secretary to the 
Board of Trade. Among the fishery inspectors who preceded 
Mr. Berrington were Mr. Frank Buckland and Prof. Huxley. 

The Public Buildings Expenses Bill, providing 2,250,000/. 
for new public buildings in London, passed through Committee 
of the House of Commons on Tuesday. Included in the 
expenditure authorised by the Bill is a grant of $00,000/. for 
buildings in connection with the Science and An Museum at 
South Kensington. 

A Swedish scientific expedition to Klondike, conducted by 
Dr. Nordenskibld, arranged to leave Stockholm on March 23. 
Dr. Nordenskiuld will be accompanied by Dr. Gunnar Andersson, 
professor at the Stockholm High School, and four other persons. 
The expedition is expected to be absent about two years. 
Immediately after its return the expedition will make known 
the results, not only in Sweden, but also to scientific societies 
in other countries. 

It is reported that Herr J, Stadling, who accompanied 
Andrfe’s expedition to Spitsbergen in 1896, has been 
appointed by the Swedish Anthropological and Geographical 
Society to undertake a search through Siberia in order to make 
inquiries as to the fate of Herr Andr6e's balloon expedition. 
For this purpose Herr Stadling has received the Vega stii-iendium 
from the Society. He will start with a companion from 
Stockholm early in April, and the journey will last probably 
until January next. 

A committee has been appointed by the Home Secretary to 
inquire into the extent to which water gas and other gases con- 
taining a large proportion of carbon monoxide are being manu¬ 
factured and used for heating, lighting and other purposes, and 
the dangers which may attend such manufacture and use. The 
committee is composed of Lord Bel per (chairman), Mr. H, H. 
Cunynghame, Dr. I^rsons, Dr. Haldane, and Prof. Ramsay; 
with Mr. J. Pedder, of the Home Office, as secretary. 

At the meeting of the Manchester Literary and Philosophical 
Society on Tuesday, the President presented the Wilde medal 
for 1898 to Sir Joseph Dalton Hooker, G.C.S.I., F.R.S. ; ihe 
Dalton medal to Dr. Edward Schunck, F.R.S. ; and the Wilde 
premium for 1898 to Mr. John Butterworth. The Wilde lecture, 
“Oh the Physical Basis of Psychical Events,” was afterwards 
delivered by Prof. Michael Foster. 

The British Association Committee of the Ethnographical 
Surrey is desirous to obtain the services of qualified observers in 
numerous parts of the United Kingdom, for the purpose of 
inqt^ng into all or any of the following subjects: (i) physfeal 
types of the inhabitants(a) current traditions and bcliefe i (3) 
ftteriferities of dialect f * (4-> monuments and other remmas of 
ancient Culture; (5) historical evidence as to continuity of race* 
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Communications should be addressed to Mr. K. Sidney Hart land, 
hon. sec. Ethnographical Survey Committee, British Asso¬ 
ciation, Burlington House, W. 

I*Rt)K. N. E. Hansen, professor of horticulture at Brook¬ 
ings, South Dakota, who was sent to Eastern Europe and 
Asia to secure new seeds and plants for the Agricultural 
I department of the United States, is (says Seience) how pre¬ 
paring his report for publication, after an extended trip through 
Eastern Russia, Trans-Caucasia, Russian Turkestan, Western 
China, and Siberia. Many promising varieties were obtained, 
and about three car-loads of seed will lx: distributed to State 
experiment stations. These seeds, it is expected, will be chiefly 
of value in the arid regions, the purpose of I'rof. Hansen’s trip 
being to obtain such as were distinguished for resistance to 
drought and heat. 

The following are among the lecture arrangements at the 
Royal Institution after Easter "iThe Right Hon. Lord Rayleigh, 
E. R.S., three lectures on natural philosophy ; Dr. E. E. Klein, 


The observations form a very complete series, thanks to the 
great enthusUsm and self-denial of the observers, Mr. T. S. 
Muir and Mr, A. Drysdale, aided by several valuable self- 
recording instruments. From the varying cyclonic and anti- 
cyclonic types of weather which prevailed during the ten weeks 
of observation—July 19 to end of September 1897—the Society 
is now in possession of simultaneous hourly observations from 
the three observatories on Ben Nevis, which are really the 
indispensable data in investigating the problems relaling to the 
vertical gradients of the temperature, pressure, and humidity of 
the atmosphere and its movements. The work of making daily 
maps showing the rainfall at 120 stations well distributed over 
Scotland is in progress; and to these are being added the figures 
showing the hours of the occurrence of fog at the Scottish light¬ 
houses. The large series of maps, in illustration of the mean 
monthly and annual atmospheric pressure and temperature of 
the British Islands, is well in hand. The maps of isothermals 
are finished, and the maps of isobars will be on the stone in a 
few days, and no time will be lost in issuing the number to 


two lectures on modern methods and their achievements in 
bacteriology; Mr. J. A. Thomson, two lectures on the biology 
of Spring. The Friday evening meetings of the members will l)e 
resumed on April 22, when Mr. W. M. M. Christie, C.B., the 
Astronomer Royal, will dtSiver a discourse on the recent eclipse ; 
succeeding discourses will probably be given by Prof. A. Gray, 
Mr. E. A. Minchin, Prof. W. A. Tilden, the Right Hon. I>. H. 
Madden, Lieut.-Cieneral the Hon. Sir A. Clarke, Prof. W. M. 
Flinders Petrie, the Right Hon. Lord Rayleigh, and other 
gentlemen. 

ScUniC announces that Prof. W. A. Rogers died at Water- 
villo, Maine, on March i, aged sixty-one years. He was 
a-ssistant professor of astronomy in the observatory of Harvard 
University from 1875 until 1886, when he accepted a call to the 
professorship of physics and astronomy at Colby University. 
He had expected to enter on a professorship at Alfred Univer¬ 
sity, N.Y., on April i. Prof. Rogers was a member of the 
United Slates National Academy, and a jjast vice-president of 
the American Association for the Advancement of Science. 
He made important contributions to astronomy and physics, 
especially to the technicpie of measurement. 

S i ORMS of more than ordinary severity were exi^rienced on 
our coasts last week, and were accompanied by a good deal of 
snow in many dUtricis. A cyclonic disturbance, which arrived 
from the Atlantic on March 23, crossed the northern portion 
of Scotland, travelling in a south-easterly direction ; and, after 
continuing its course down the east coast of England, the central 
area of the disturbance crossed the North Sea, and eventually 
jjassed over Germany. Owing to the prevalence of nnticyclonic 
conditions over Scandinavia, the track followed by the storm 
was somewhat unusual, and its progress was very slow, while 
the area of high barometric pressure advancing in the rear of 
the disturbance gained additional energy. It was particularly 
to this last feature that the storm owed its chief violence; the 
gales experienced from the 23rd to the 27th belonged to the 
rear segment of the storm-area, and were wholly from the 
north and north east. They have proved very disastrous on 
our coasts, and have also wrought considerable damage over 
the inland parts of the country. The general characteristics of 
the disturbance, both in its cause and efleeV, closely resembled 
those of the storm which occurred at the end of last November. 

The report of the Council of the Scottish Geographical 
Society was presented at a general meeting held on March 23. 
After referring to the general reports of the meteorological 
stations, the Council state that, as intimated in the last 
report, the observations at the intermediate station on Ben 
Nevis, at a hei|j^t of 2323 feet, were resumed last summer. 
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members. The Council announced a Diamond Jubilee donation 
of 100/. from one of the members, of which 50/, is for discussion 
of separate parts of the work of the Ben Nevis observatories, 
and 50/. in furtherance of the Society’s work. Ii was also 
announced that the late Hon. Ralph Abercromby bequeathed a 
legacy of 100/. to the Society. 

Das Wetter of February reproduces a lecture, recently de¬ 
livered by Dr. G. llellmann, on the interesting question of 
mild winters. The facts are based upon the temperature 
observations at Berlin, for which place observations are avail¬ 
able since the early part of the previous century, and l!ie subject 
is divided into three parts : (1) the frequency and succession of 
mild winters, (2) their general character, and (3) what kind of 
summer weather may be expected after a mild winter. For ihe 
purpose of this investigation, the author defines a mild winter as 
one in which the mean temperature of December and January is 
above the average, and in which the .sum of the deviations in 
both months amounts at least to a"" C. A table giving the 
monthly deviations for Novcml)er to August shows that since 
1720 there have been forty-eight mild winters in Berlin, that 
they are never isolated, but occur in groups of two or three years, 
and especially after a long period of colder winters. The in¬ 
tervals between two groups of mild winters vary from nine to 
fourteen years. With regard to the character of mild winters, 
the table shows clearly that they arc usually of long duration. 
The chances are 79 to 21 that after a mild winter, February will 
also have a high mean temperature. Another characteristic of 
mild winters is that the greatest deviations of temperature usually 
occur in January. Whether a mild winter will be damp or dry 
de^vends chiefly upon the distribution of atmospheric pressure ; 
the present winter is of the mild and dry type. The general 
distribution of pressure between December 5, 1897, and January 
29 last, is illustrated by weekly charts. With respect to the in¬ 
fluence of mild winters upon the subsequent weather, and espe¬ 
cially of the summer, if July and August be taken together as 
representing the summer, it is found that the chances are 44 per 
cent, that a warm summer will follow a moderately mild winter ; 
while after a very mild winter, the chances of a warm summer 
amount to 68 per cent. The cases of mild dry winters, such as 
the present, arc rare ; if the deficient rainfall is not compensated 
during spring time the summer is likely to be wet, and 
consequently cool. 

Thu BriH$h Mtdical Journal for March 19 contains an 
important paper by Dr. Luigi Sambon, on the *' Etiology 
Sunstroke.'* Dr. Sambon adopts what at first appears; |if 
somewhat startling theory, namely, that sunstroke m . 
idue to excessive heat or exposure to the sun^ but'^ls 

' ■ ■ ''' ' ■■■ 
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an infectious disease due to a specific orftanism. The author’s 
case rests on three lines of argument. He begins by showing that 
excessive heat does not produce the disease; stokers, oven- 
cleaners, miners, and iron-workers are exposed to temperatures 
higher than those of any known climate, without ever contract¬ 
ing the malady. The Assam tea-planters and the closely-shaven 
Chinese are constantly exposed to the hottest sun, and are 
•equally exempt. Dr. Sambon next discusses the geographical 
-distribution of the disease, and proves that the areas in which it is 
endemic arc strictly defined. It is very common in the low- 
tjing regions of the Eastern United States, between the Appa¬ 
lachians ami the Atlantic ; it is unknown in Europe ; it extend.s 
-along the Nile Valley, Ked Sea, and Persian Gnlf; it prevails 
in the Indo-Gangetic alluvial plain, but not on the adjacent 
Indian highlands. Another peculiar feature of the disease ex¬ 
plicable on the infection theory is the occurrence of epidemics, 
which may decimate hospital wards and not affect men exposed 
to greater heat and sun. Dr. Sambon concludes that the distri¬ 
bution, etiology, morbid anatomy, and epidemic character of the 
-disease together demonstrate its organic origin. The specific 
organism has not been detected, but the author believes it lives 
in the suj>erficial layers of the soil, and is conveyed to the lungs 
-or alimentary canal by dust. 

A PRELIMINARY Statement just issued by the Canadian Geo¬ 
logical Survey, in advance of the detailed annual report, shows 
that the gold produced by the Dominion in 1897 amounted to 
a value of 1,238,000/. This means that the Canadian gold 
-(mtput increased by 122*6 per cent, in a single year. In 1896 
gold only formed 12*30 per cent, of the total mineral produce of 
tlie country (reckoning by value), while coal and building 
material provided 31*94 per cent, and 15*72 per cent, respect, 
ively. In 1897 gold rose to the second place on the list, with a 
4>ercemage of 21 *50, coal and building material being credited 
with percentages of 25*31 and 12*50 respectively. 

A SHIP model experiment tank is being built at Washington 
by the United States Navy, at a cost of about 100,ocx) dollars. 
From a description in the New York we learn that 

the tank will be a concrete lined basin, surmounted by a brick 
bviilding 500 feet long by 50 feet wide, the basin itself being 
47 feel long by 43 feet wide by 14 feet deep. On each side of 
the basin, for its whole length, will be iron rails supporting the 
«nds of a carriage sjranning the basin, this carriage being pro- 
jHilted along the tank with the model and measuring dyna¬ 
mometer attached, the model being guided along while still 
floating freely in the water. The carriage, with all dependent 
on it, is drivcn*along the lank by four electric motors, taking 
current from a wire by means of trolley poles. The degree of 
resistance. encountered by the model in {mssing through the 
water, also the time taken and the distance traversed, are all 
recorded diagrammatically and by electrical means. Hydraulic 
brake cylinders on each side of the carriage provide for stopping 
the carriage when run at very high speeds. The models ex¬ 
perimented with will be one-twentieth of the actual sire of the 
vessels, the model for a 400-foot ship being thus 20 feet long. 
Tests will be made with models for merchant vessels as well as 
war-ships, and special experiments will be conducted as to the 
dfects of propellers of different siees and shapes, and the effects 
of the shape of the after-end of vessels upon the efficiency of the 
propeller. 

Mr. J. C. GouDtu contributes the following interesting : 
observations to the February number of the Vkt&riaH Naiu^ 

' raSist^ the journal and magazine of the Field Naturalists’ Club 

Victoria :—** A small species Of ant, commonly distributed* in 
ibe MaUee« has a curious habit of keeping In close confinement 
A lathf^r^iarge meaty aphis, which feeds on the stems of young 
^caly^. Round and over these aphides the ants cunstruet a 
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domed covering of particles of bark, grass, &c., which serves the 
double purpose of imprisoning the aphides and excluding other 
ants. Some of these coverings appear to be entirely closed, 
white others have an opening left in the edge ; this doorway 
is, however, constantly guarded by a pair of ants, which con¬ 
tinually move about in the open space, and seem much im¬ 
pressed with the importance of the duty assigned to them. 
Each enclosure contains generally, from three to a do/.en 
aphides, and about the same number of ants. Upon making 
a breach in some of these structures, for the purpose of observ¬ 
ation, I have noticed that many of the * live stock * were imme¬ 
diately seized by the ants and forcibly removed ih a place of 
safety. The ant under notice is about a quarter of an inch 
in length, and is of a uniform dark reddish-brown colour, and 
forms its ordinary habitation under logs, or in old rotten 
stumps, and sometimes in the ground. Several other species of 
ants are very assiduous in their attendance on the various 
aphides, Tetigonicle, and coccids, but the above is the only 
kind I have noticed that uses such extraordinary means t<> secure 
a monopoly of the much-prized ‘ honey-dew.’ ” 

The Jounial of the .Society of Arts for March 4 contains the 
account of a lecture, by Captain Baden-E*owell, on ** Kites,” 
in which the advantages and disadvantages of different forms 
and combinations of kites, as well as their various uses for 
lifting, traction, reconnoitring, and other practical purposes are 
fully discussed. 

Koknkjs and Lie have proved that if the poles are taken of 
an arbitrary plane with respect to the conics of a Steiner’s 
surftice, their locus is another Steiner's surface. A new proof 
of this theorem is given by Prof. A. Brambilla, in the Rendi- 
(outo of the Naples Academy, who makes use of symbolic 
notation enabling him to introduce considerable symmetry into 
the equations. 

Some doubt has existed as to who was the first to discover 
the microscopic F'oraminifera, and to apply the microscope to the 
investigation of rock-structure. From a communication by 
Prof. Giovanni Capellini to the Rendiconto of the Bologna 
Academy, it would appear that on March 3, 1711, a paper, 
entitled De variis arenis^ was communicated to that Academy 
by Jacopo Bartolomeo Beccari, of Bologna, thus indicating that 
priority must be awarded to Beccari. 

A('i:ordin(; to the views communicateil to the Bologna 
Academy by Prof. Federico Delpino, it would appear that 
the lesser celandine {Ranunculus Ficaria) of our English 
hedgerows is to be regarded as the dwarf form of a dimorphic 
plant, whose dimorphism is of the kind known gyn idmeism, 
Prof. Delpino contends that the hermaphrodite form i.s the 
larger plant, so common on the Riviera, known as Ftcaria 
caUhiCfolia^ and that our Fkaria ranutunioides^ Moench, is the 
smaller female form of the .same species. This theory accounts 
for the facility with which the celandine is propagated agam- 
ically, and the sterility of its pollen. 

A RETORT on the colour of water by M. Ad. Kcmna, of the 
Antwerp Waterworks Company, has been recently reprinted 
from the Bulletin de la S^ciHiheli^ed<: Gdohgk^ and is published 
by Polleunis and Ceutcrick, of Brussels. In it the views of 
various writers, from Arago downwards, on the physical, chem¬ 
ical, and organic causes of the different colours of different 
waters, are summarised, M. Spring’s theories being dealt with at 
considemble length. M. Kemna indicates the practical bearing 
of these investigations on the testing of water supplies of towns , 
and describes different methods of applying tests. Of these, the 
tests known as the Hazen tests, and due to Mr. Allen Hozen, of 
Massachusetts, find most favour with the author. 
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Attkntion has several times been called in Nature to the 
various optical illusions by which one of two equal siraig:ht 
lines can be made to look larger than the other by <lrawing 
them in particular positions, or a series of parallel lines can be 
made to look askew by drawing slanting lines across them. A 
very full and detailed account of these illusions is now given, 
by Herr Wilhelm Wundt, in a paper reprinted from the Abhand- 
tungen der k. Slicks. Gesellschaft der WissenschafUtt^ and pub¬ 
lished by B. G. Tcubner in Leipzig. The paper is illustrated 
by sixty-five woodcuts, showing all the principal and many less- 
known appearances of this class, and Herr Wundt discusses 
at considerable length the causes of these subjective phenomena, 
whose existence appears to have been first made known by J. 
Oppel in 1854, 

SuNSHiNTE recorders and their indications ate often regarded 
with suspicion by meteorologists ; and nut without cause, for it 
can hardly be claimed that any sunshine recorder in use is a 
satisfactory physical instrument. In the current number of the 
Quarterly Journal of the Koyal Meteorological Society, Mr. 
R. H. Curtis reports the results of a comparison between the 
sunshine records obtained simultaneously from a Campbell- 
Stokes burning recorder, and from a Jordan photographic 
recorder. The comparison indicates that the Campbell-Stokes 
instrument gives records which can be measured with a fair 
degree of accuracy by different persons, and arc not liable to as I 
much uncertainty as the records of the Jordan instrument. 1 
Contrary to the belief of many observers the photographic j 
records were not, upon the whole, in excess of the records 
obtained with the Campbell-Stokes instrument. j 

Ik the Free Museum of Science and Art (Philadelphia) for 
December, Dr. Brinton draws attention to a discovery among 
the ancient marbles of the Louvre of an admirable representa¬ 
tion of the wearing of the murmex. It is figure No. 68 in the 
Salle des Caryatides. The discovery, says Dr. Brinton, removes 
all doubt of the correctness of his identification of the so-called 
bow-puller with the murmex. The bow-puller is the name 
generally given to a bronze object found in museums, t'he 
collections and publications" section of this very useful 
bulletin is exceedingly good, and we are tempted to hope that 
our own museums may some day cal) forth the interest that is 
evidently felt by Americans in theirs, 

The Feliquary and Illustrated Archaeologist for January last 
is almost entirely anthropological in interest. Mr. Leader 
Scott’s account of the Gallic necropolis in Italy, discovered by 
Conte ■'Giampieri Carletti on a tract of land at the foot of an 
indentation of Mount Montefortino, near Arcevia, is particularly 
interesting ; while the next three article.s—on some old-fashioned 
contrivances in Lakeland, by Mr. Swainson Cowper, on the 
modern use of bone skates, by Mr. Henry Balfour, and on beer 
and labour tallies, by Mr. Edward Lovett—lead us to the domestic 
antiquities of our own country, which are all too frequently 
neglected. The dairy appliances described, inter alia., by Mr. 
Cowper are very interesting,' and we hope he will go on to 
give us sufficient material to work out the evolution of farm 
implements, 

i The American Anthropologist for November and December 
last contains a specially good article on the aborigines of 
Formosa and the Liu-kiu islands, by Mr. Albrecht Wirth. The 
aborifpnes who cling to the savage .state are short of stature, 
the majority being under 5 feet 6 inches. They have broad 
faces with low brows, straight and,high noses wide at the 
nostrile, and Ups not so thick even asthose of the Malays. > The 
subject of trephining in Mexico is dealt with by Carl Lumbedte 
and Hr^ioka, who give some valuable additional notes upon 
this i&terasdng subject. Mr. Lewis W. Gunckel analyses the 
deities of Mayan inscriptions, an obscure sid^ject not perhaps 
sufficient interest to attract much general attention. 
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I The Geologists' Association have arranged an Easter excursion 
j to Bridport and Weymouth, under the direction of Profi J. F. 
Blake, Mr. W. H. Hudleston, F.R.S., and Mr. S. S. Bucknmn. 
The party Will leave Paddington Station on Thursday, April 7, 
and will return on Tuesday, April 12. 

Pro?. H. G. Seeley, F.R.S., will begin the summer course 
of lecture-excursions with the London Geological Field Class 
on Saturday, April 23. The subject of the series win be ** The 
Physical Geography and Geology of the Thames and its Tribu¬ 
taries.” This is the thirteenth annual course. Mr. R. H. Bentley, 
43 Gloucester Road, South Hornsey, N,, is the hon. secretary 
to this class, which provides a systematic course of geological 
teaching in the open country. 

The Society for the Protection of Birds has issued Part ii. 
of the Educational Series of leaflets, edited by Mr. H. E. 
Dresser. Thirteen leaflets are bound uj) in this ]>art, and each 
contains interesting notes on the appearance, characteristics and 
habits of British birds. The information will induce the reader 
to observe bird-life with a sympathetic eye, and will thus 
further the Society’s objects. 

The second nundicr of the Science Abstracts, issued under the 
direction of the Institution of Electrical Engineers and the 
Physical Society, has just been issued. Additions have been 
made to the list of journals from which papers are abstracted, 
and it is proposed to considerably enlarge the monthly t>arls as 
time goes on. The staff of abstractors is also being increased. 
The value of Science Abstracts to the physicist and the electrical 
engineer is very great, and ho student of physical science who 
wishes to keep in touch with the world of investigation can 
afford to neglect so serviceable a publication. 

Wb have received Natural History Transactions, vol. xiii, 
|>art 2, published by the Natural History Society of Northumber¬ 
land, Durham, and Newcastle-upon-Tyne, an institution which has 
recently completed its jubilee. The Society promotes an im¬ 
portant museum, and detailed enumeration is given of the mam¬ 
mals, birds, and miscellaneous objects to the collections. Prof. 
G. S. Brady, T.R.S., has a long paper on the British species of 
Entomostraca belonging to Daphnia and other allied genera. 
A paper on the Life History of Coal ” seems to take up a 
great deal of valuable space, and suggests curtailment. There 
is much interesting information conveyed in the reports of the 
committees. Lord Armstrong has apparently been a munificent 
supporter of the Society. We are of opinion, though of course 
it may not fall in with local necessities, that much of the matter 
contained in this and rimilar publications might perfiapi be 
condensed and printed in appendix form, so as to bring the 
papers and record of actual scientific progress more into pro¬ 
minence.—The Proceedings of the Bristol Naturaliats’ Society, 
vol. viii. part 2, has also reached us. There are several use^l 
contributions in this nicely-printed publioation, covering gumy 
branches of science. An interesting paper appears on the 
“Chemistry of CoUlcty Explosions," by Mr, Donald StuarU 
which is supplemented by a plan of Timtbury CoiUeTies, in 
Somersetshire, exhibiting the workings traversed by,an expiosion. 
Noticeable also is a paper, by Mr. S. Buckman and Mr- 
Wilson, od the Geolo^cal Structure of ^he Upper Portion ot 
DundvyHilL" 

The additions to the Zoological Society’s Gottiens dating the 
past week include a Herring Gull (Zor'ar argentatus)^ 
presented by Mrs. Hovell; three Bactrian Carnets 
haetrianusi 9 9?) from Central Asia, two Yaks (Aphagns 
grunnwn^ 9 and juv.) from Tibet, a Bmsa AntelOjpe {Oryx 
beisut 4 ) from North-east Africa, a BurcheH’s Zt 1 :ficp. {SfUitt 
hurchillii 9 ) from South Africa, a W 4 ka Rial 

tr(^\ ftotti New Zealand, four Radiated 

irctdiqUt) from Madagasoart a Grdapngim Totlejlia 
pagensis) fiom the Galapagos Islandst depotSteo... 
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OUR ASTRONOMICAL COLUMN . 

Astronomical Occurrencrs in April 1898 
April 3. Pallas south of a Eridani (mag. 4*1). 

5-15, Mmury well visible in the evenings near Venus. 

9. Juno (mag. 87) in opposition to the sun. 

la I3h. Meccory At greatest elongation (19'' 23' £.). 

10. t4K. 38m. to ish. 8m. A Ophiuchi (mag. 4 7) oc* 

cuUed by the moon. 

10. Saturn. Outer minor axis of outer ring = t8"*X4. 

14. Sh. 51m. to 8h. 26m. Transit of Jupiter's Sat. IIL 

15. Venus. Illuminated portion of diK ^ 0*968. 

15. Mars „ ,, „ =0953. 

16. oh. 4m. Minimum of iB Persei (Algol). 

18. Mercury and Venus in conjunction (Mercury 3" 20' N.). 

19-20. Meteoric shower from near a Lyra (radiant 
370“ + 32“). 

2z. 9h. iim. to ilh. 49m. Transit of Jupiter's Sat. III. 

21. icb. Mercury in conjunction with moon (Mercury 
2 ^ 3 'S.). 

27. 6h. 41m. to 7h. 44m. 79 Geminorum (mag. 6*5) 

occulted by moon. 

38. i2h. 34m. to xch. 15m. Transit of Jupiter’s Sat. III. 

29. I3h. [m. to i3h. t5h. ( Leonis (mag. 5*2) occulted 
by moon. 

Favourable Apparition of Mbrcury.— The most con¬ 
venient period in 1898 for observing Mercury will be during the 
fortnight from April 5 to 18, when the planet will become 
visible about an hour after sunset above the W. by N. horicon. 
He will reach his greatest eastern elongation on the morning of 
April If, and will set on several evenings at about this time, a 
little more than two hours after the sun. Fortunately, at this 
special period, the planet will be situated within a few degrees 
of Venus, and the latter wilt form a brilliant guide to the portion 
of Mercury. On April 5 Mercury will be apparently 6 degree.; 
above Venus, and on ensuing nights the interval decreases until 
on April 18 the two objects will be in conjunction, Mercury 
being about 3" 20' N. of Venus. Mercury will then appear on 
the north-west side of Venus, but is likely to be much fainter 
than before elongation, as he rapidly loses b^htness owing to 
the croseent-phase which his disc assumes. The following arc 
the times of setting of the sun, Mercury and Venus, and the 
intervals at which Mercury sets after the sun 
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The conjunction of Mercury and Venus on April 18, at about 
5 b>t dm not appear U> be mentioned in the Almwac, 


C6 mbt P»RiUNR.‘--I>r. F, Ri^enpart hu calculated the 
Olements and ephemeri^ of this comet from the observations 
fittoAp on March 19, at and aa. These, as given in Circular 
Nn, 3 from Kiel, are as follows :~ 



Rlentmit. 

March i8’5pi. , Berlin Mean Time, 
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Ephemeris for X2//. Berlin Mean Time. 
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S 

log 

nr. 


m. 


• 4 -28 24*8 
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. 22 
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0'20I9 

1*00 

April 2 . 


XX 
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32 16-4 

0*2054 

0*99 

6 .. 


29 

12 

54 7 ‘h 


0*89 

8 

. 22 38 

24 

+ 35 65 ’o 

0 ' 2 X 10 


We may mention that the elements calculated by Messrs. 
Hussey and Perrineate almost identical with those given above. 

At the time of this comet's discovery its diameter was 2', with 
a stroiw condensation, and a tail of length equal fo x^*. It was 
then ofthe 7th magnitude. 

; Two New Variable Stars of Short PKRion.—Herren 
I G. Muller and P. Kempf contribute some interesting data to the 
: current number (No. 3483) of the Astronmnische Nackrichten, 
relative to the two new variables of short period which were 
originally discovered during the series of zone observations for 
the second part of the Pottdam Photometric Durchmusterung. 
These two stars are BD + 2 oP'42oo and BD + 28“ *3460, or, 
as they have been named, U Vulpeculsc and ST Cygni 
respectively. 

The first of these stars, whose position for 1900 is R.A I9h. 
xzm. 155., declination + 20 ‘* 6 '* 6 , has a period of nearly eight 
days, the li^ht curve varying from mag. 6 ‘9 or 7 ‘o at maximum 
to 7*6 at minimum ; the epoch for the calculation of the maxima 
being 1897 October 2*47 Greenwich mean time. The light curve 
shows small secondary variations both in the ascending and 
descending portions, the rise to maximum and fall to minimum 
occupying equal intervals of time. 

The second variable, whose position for 1900UR. A. i9h. 40m. 
49s., declination + 29® i'-2, has a period of 3 844 days, the 
magnitudes at maximum and minimum being 6‘6 and 7*4 re¬ 
spectively. The dates of maxima can be calculated from the 
epoch (maximum) 1^7 October 4*66 Greenwich mean time + 
3*844 £. In the case of this star the curves on either side 
maximum are not equal, but the rise to maximum com¬ 
prises less time than the fall to mininmm. The former occupies 
only 0*9 days, while the latter takes 2*9 days. The 
curve is described as similar to 8 Cephei. The observations 
suggest that on the downward side of the curve, i *75 days after 
the maximum, the light becomes stationary for a short period of 
time, afterwards decreasing to the next minimum. 

Variables and tmeir Comparison Stars.— Variable star 
observers may be glad to know that Prof, E. C. Pickering is 
able to furnish the photometric magnitudes of a great many 
comparison stars for long*period variables, and that he will 
communicate the informatiop in advance of publication should 
any one require it {Hat-vard College Observatory Circular^ 
No. 27). Sequences of comparison stars have been selected for 
about one hundred variables, stars brighter than the tenth 
magnitude having been measured on at least three nights with 
the meridian photometer, and those from the eleventh to the 
thirteenth magnitude on two nights with the photometer having 
achromatic prisms. Observations are already completed for the 
following stars;—T Andromedae, T Cassiopciar, R Andromedst, 
S Ceti, S Cassiopeiae, R Piscium, R Arietis, T Persci, 0 Ceti, 
S Persci, R Ceti, U Ceti, R Tauri, S Tauri, R Aurigee, 
U Orionis, R Lyncis, RGeminorum, S Canis Minoris, R Cancri, 
S Hydnc, T Itydrcc, R Ursie Majoris. X Virginis, R Comoe, 
T Virginia, Y Virgihis, T Ursae Majoris, R Vimnis, S Ursee 
Maoris, U Virginis, R Hydrte, S Bciotis, R Camelopardali, 
U xlerculis, W Herculis, R Ursa; Minoris, R Draconis, x Cygni, 
S Cyrad, R Delphini, U Cygni, V Cygni, T Aquarti, T Cephei, 
S Cephei, SS Cygni, S Aquarii, R Pegasi, S Pegasi, R Aquarii, 
and K Cassiopeiae. 

Prof. Pickering adds that the brightness of each of these 
\‘ariables is being determined monthlyl>y Argelander’s method, 
and it would be a good thing if other observers would reduce 
their observations to the same scale of magnitudes, as then the 
desired gi^formity in results would be obtained. 

The y^fiability of tl^e star in Aquila, R.A. igh. 33*3m,, 
Deck -I-11* 39' (1900), announced recently by the Rev. T. D. 
Andenmn# has t>Mn corroborated by an examination of the 
liaryard photographs. Measures of fifty-seven negatives gave 
the xnagimum brightness 9*2, and minimum less than 12*0, 
The variations can be closely represented by the formula J.l). 
2411550 + 350 E. 
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Concave Gratings for Stellar PHOTotiRAFHv.—Some 
experiments have been carried on quite recently at the Johns 
Hopkins University to investigate the value of the use of con¬ 
cave gratings for stellar spectroscopy, and the results obtained 
bid fair for further trials \Astraphysical yournal^ vol. vii. No. 3, 
March). The methods originally suggested by Prof. Rowland 
have been developed; Dr. Poor has derived the formulae, and 
directed the construction of the apparatus, while Mr. Alfred 
Mitchell has made the exmriraents and photographs. The 
method hnatly adopted was the direct one, the grating being the 
objective and spectroscope combined ; the light from the star 
was thus reflected directly from the grating to the photographic 
plate. The best position for general work was found to be that 
in which the centre of the photographic plate falls on the axis of 
the grating. From the simplified general equation 

2 ' = ^ 

1 + COS V 

in which p is the radius of curvature of the grating, K and v the 
spherical coordinates of the light source, anar and y. those of the 
curve on which the spectra are brought to a focus (K being oc 
and = o), it was found that those parts of the spectra \^ere 
cos ^ could be assumed equal to unity, were brought to a focus 
on a circle whose radius is given by the above equation. The 
equation really represents a parabola, but within certain limits 
the spectrum may be consioered normal. For a grating of 
medium dispersion, the entire spectrum will be practically 
normal; but with one giving larger dispersion, as a Rowland 
21-foot, the scales of the middle and end differ by one and one- 
half parts in a thousand at a distance of 3"" from the axis. It 
is necessary, therefore, that parabolic curved photographic 
plates must be used, but within certain limits they may be 
circular. In the experiments a small Rowland concave grating, 
of 15,000 lines to the inch, radius of curvature one metre, and 
ruled surface 1 x 2 inches, was employed, the photographic 
plates being bent to the proper radius. The spectra of Sirius, ! 
Capella, and Rigel obtained were 5 cm. long, and from o* i mm. j 
to 1*5 mm. broad, and showed many Jine.s. 

Thus with an exposure of forty minutes, the spectrum of 
Sirius showed “ i6 hydrogen, H and K lines, and 15 other 
distinct fine lines.” Capella, with forty minutes' cxjxjsutc, gave 
F.G.h.H.K., and al>out fifty fine lines. It may be rr.cniioned 
that these experiments were made on the fifth floor of the 
Physical Laboratory, subject to the jar of street-cars and city 
traffic, as well as to dust and to the glare of electric lights,” so 
that the results were not obtained under the best conditions. 

A Catai.OGue of 636 Star.s,—N o. 4 of the Mitihdiungui 
der Hamburger SterfmarU contains a catalogue of stars 
observed by Herr W. Luther in the years 1885-92 with the 
meridian circle of the Hamburg Observatory. The observations 
in R.A. were made after the eye and ear mclh^ ; those for 
deettnation by bringing the stars between two horizontal wires. 
The positions have all been reduced to the year 1885, and a 
comparison is made with (he catalogue of the Astronomische 
Geasellschaft Zonen. 


THE PREPARATION OF MARINE 
ANIMALS AND PLANTS AS TRANSPARENT 
LANTERN SL IDES. 

AT the request of the editor of Nature, I pye an abridged 
^ account of my essay in the voluine of original researches 
published to commemorate the establishment of the Sheffield 
University College by Royal Charter in 1897. I shall confine my¬ 
self mainly to the animals shown in the reproductions frormfour of 
the series of photographs taken by Mr. J. E. Atkinson, of our 
College, from some of my slides. Though on the whole these 
reproductions show the general facts fairly well, much of the 
minute detail is unavoidably lost, which is quite distinct when 
the mounted animals or photographs are somewhat magnified. 

h is about eleven years ago that I first attempted to prepare 
lantern-slides with marine animals. At ^id not mount 

them in balsam, but very soon found that this is in almost every 
case not only derirable but evejn essential, since they so readily 
become mouldy, sometimes are attacked W mites, and are 
often fiir too opaque. Some also sc^le off from the glass and 
break to pieces, unless mounted. TOe success of the prepara¬ 
tions depends almost as nigeh on the proper mounting with 
balsam as on anything else, and sometimes the only way to get 

KO, 1483, VOL. 57] 


excellent results is to mount several, and pick out the best, 
which perhaps cannot be known until the specimens are finally 
mountra in balsam. 

The methods necessary in mounting vary greatly in the 
case of different animals. Often little else is wanted than u> 
arrange them properly on a lantern-glass, so that they touch it 
more or less completely all over their under surface, and then to 
drain and dry them. Many readily adhere round the drying 
edges, before the central parts are dry; and being thus fixed, 
they do not shrink laterally on further drying, Imt merely become 
thinner. On finally drying completely they may partially scale 
off, and it may be desirable to gum them down in one or more 
places, lest they should become loose when mounted in the 
balsam. There are a few animals that will not adhere at all to 
the glass, and yet shrink greatly. This circumstance has so far 
prevented me from making satisfactory slides of Ac/trtt\r. I 
have succeeded with every other group. 

Few animals are more easy to prepare than small flat fish like 
soles and dabs, 2 or 2i inches long. These are killed by putting 
them into dilute alcohol, and arranged on the glass as soon ar- 
dead, whilst still limp. The chief matter is to arrange out the 
fins neatly. These soon dry, and adhere well j but in order 
that the side near the glass may keep flat, it is desirable on 
further drying (o adopt a plan which I find most useful in many 
other cases. V^ery few, if any, animals will adhere in an objec¬ 
tionable manner to thin paper soaked with bees-wax, and, 
having laid such over the animal, pressure can be applied. 
What is wanted is that this pressure should be fairly uniform, 
and not merely on the thick jraris. This is easily done by 
having a stout lantern-glass covered by two or three thicknesses 



Kk;. T.-'/V/Vf/w/rtj in natural ntate, 

of fine thin flannel, which is pressed down by a smaller or larger 
weight, BO regulated as not to crush or distort the animal, but 
rather to retain as much as possible the natural shape and show 
the internal structure. The animal then dries through thU 
flannel, and at the same time keeps sufficiently flat on the glass- 
Finally, any specially high parts can be pressed down b>’ using 
a flat glass without flannel and a heavier weight. 

A considerable variety of marine worms can be made into 
most excellent tran.sparent slides, showing not only their general 
shape and colour, but also much of their internal structure. 
Sabella may be named as a specially good example. Such 
animals should be killed by keeping them for a short time in 
dilute alcohol. The aim should be to dry them before partial 
decomposition sets in and destroys the small blood-vessels. If 
all goes on well it is possible to dry and permanently preserve 
such worms as Nereis^ so as to show not only the chief blood¬ 
vessels bt»t even the smallest branches, and thp blood may retain 
its red colour for years without any apparent change. 

As an example of an animal mountea without staining, 1 give 
in Fig. 1 a re^oduction from It ritould be killed 

by putting it into fresh water, and len in it so long (hat the bpdy 
just begins to get limp. It can then be easily arranged on the 
glass, and adheres fairly we^ without lateral contraction* If 
mounted at once or previously k^ in alcohol the body b too 
hard and will not adhere to the glaia^nnd on drying contracts 
so much laterally as to become very unlike the living animal. 
The imemal anatomy and ganefal aimctuto are brat Meti by 
cutting the animat op^ ftom end to endt^ smd ttahiinft t|h« whole 
with Bealeb carmine or Kteinbefg's hmatoxyttn* Whefi^thhH 
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prepared I the maacuUr structure of the body-wall and the 
g;eneral intertuU Anatomy are seen to great perfection. 

I have not yet succeeded in preparing specimens oi Armuola 
when in their natural condition, so as to show their interna) 
structure well, but have made some most excellent preparations 
by carefully cutting the animal open from end to end, spreading 
it out on the glass, and displacing the intestine and its append- 
a^tcs so as to be quite clear of the tjody, but yet to show the 
numerous blood-vessels passing to the lateral branchiae from the 
main trunks along the intestine. Which, however, are imperfectly 
seen in Fig. 2, which I give as an illustration of what may be 
done by partial dissection. Of their kind no preparations could 
be more satisfactory than some thus made, since the general 
anatomy is seen to great perfection, and the colour of the blood 
has remained unchanged for years, though in other cases, from 
some unexplained cause, it quickly turned brown. 

It was the desire to preserve some of the beautiful Nudi- 
branchs that led me to mount animals on slides. The lovely 
purple EoHs quickly loses its colour in alcohol. It should be 
killed in dilute alcohol, but kept in it a very short lime, and 
then arranged on the glass and nearly dried. A strong solution 
of gum should then be placed over it, and the whole kept damp 
over diluted alcohol, to enable the gum to soak well into the 
animal, so as to protect the pigment from the balsam, in which 
it is soluble. I have specimens which have been mounted for 
more than seven years without showing any further change than 
the loss of a bluish tint, which occurs almost at once. 

Most excellent transparent slides may be made with the 
so-called spider crabs, and these sometimes show well the 



Fig. If .—ArrnUola partly disRcclctl. 

manner in which they are covered with a growth of sertularians, 
sponges, oscidians, &c. The animal is properly arranged on 
the plaas, and at first gentle, and afterwards stronger, pressure 
applied, using waxed paper and glass covered with flannel ; by 
which means the whole may be pressed fiat without material 
distortion. The body and fees may indeed be made a little 
wider than natural, but this is to a great extent counteracte<l 
by lateral shrinking. At all events the general results arc 
extremely good, and the muscles in the legs well seen. 

Various species of Mollusca can be prepared so as to show 
their general anatomy by dissolving away the shell with 
hydrochloric acid in diluted alcohol. The organic matter of 
the shell retains the natural form, and shows the attachment of 
the various parts of the aniniAl, which maybe stained or not 
according to circumstances. Judging from what I have done, 
it will be possible to prepare instructive slides from, .the shells 
alone of some species, by dissolving away the carbonate of lime 
and mounting the membranous residue, which retains the 
natural fonn and much of the colour. 

When first I attempted to mount Med usee as lantern slides, 1 
looked upon them as most uirpromiBing, and never imagined 
thiitit wo^be possible to prepare such specimens as I now 
possess. Tpe first step must be to dissolve out a1| the 'included 
salt. For jomc years 1 used to put the newly caught specimens 
of into mothylio AlcObol, fluted with half Its bulk of 

fresh water, atid after kaVing them in for some hours, with 
occasiont} tedvement so M to prevent adhesion to (he glass, 
they were over and over again with fresh diluted i 
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; alcohol. Specimens so prepared are so colourless and trans- 
jiarent that little of the general structure can be seen, but 
if leapt many months in alcohol they turn somewhat brown- 
yellow and show their structure moderately well. On the 
whole it is, however, better to slain them. I have experimented 
. with a great variety of colouring-matters, but find that the best 
are tincture of madder, Beale^s carmine, methylene-blue, port 
wine, and tincture of galls. The canal-system and the general 
structure are well seen wheri Beale’s carmine is used, but 
the colour is unnaturally bright, whereas the colour of madder 
is more in harmony with nature. Methylene-blue gives good 
results with fresh specimens, but does not stain those which 
have been kept long in alcohol. ' ^ 

Though I have many splendid specimens prepared as de¬ 
scribed, my last year’s experience shows that, at all evem.s for 
some Medusse, a 4 per cent, solution of formic aldehyde is far 
better than alcohol. Into this the newly-caught animals were 
at once put, and it wus subsequently used to dissolve out the 
• salt. The superiority of this over alcohol is that Medusae retain 
their form almost unaltered, and the most delicate parts can be 
moved about and arranged without fear ol tearing. The only 
serious objection is that the very' delicate fringe of Aurelia may 
lie too rigid to be properly extended, No such objection exists 
in the case of Cyamra or Chrymora ; and Cyauaa may l>e 
stained so as to l)e of nearly the natural colour, which is < 4 her* 



wise lost. In Fig. 3, I give an illustration of an Aurelia stained 
with carmine when in a 4 per cent, solution of formalin to which 
a little sulphurous acid was added. 

Id mounting MeduFic some special methods are necessary. 
Having removed the sail and stained the specimen as thought 
deoiral^e, the lantern-slide glass is put into one of the usual 
developing dishes, and the animal floated out, and to some 
extent properly arranged, when under the liquid. The specimen 
may then lie half an inch thick in the centre. No attempt 
should be made to dry it at once, since the greater part of the 
included liquid usually difluses out, and nearly the whole can 
be drained ofi’ by keeping the slide inclined and covered up so 
as not to dry. Jn some cases the liquid passes off hmlly, but 
comes off rapidly, if a solution of gum is spread over the animal, 
i the edge dries, it should be covered with a strong clear solu¬ 
tion of gum to which a little glycerine has been added to make it 
less brittle when dry, and this process continued until the whole 
specirtien has been covered with gum. It should then be 
kdpt for some days in a wet state, .so that the gum may soak 
Dviil in, and any small bubbles not easily removed mechanically 
may diuppear by absorption. At first I used to keep the si>eci- 
mens in a developing dish over a little water, covered up with 
a ckisely-fitting plate of glass, but sometimes in the course of a 
single day they necame coaled with a long growth of mould. 
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If, Iiowever, instead of water they are kept over akohol diluted 
with an equal volume of water, they may remaih wtft for weeks, 
without any such growth of mould or such alteration in the gum 
as is produced by the action pf strong alcohol It is very 
desiraoie not to finally dry too quickly, but, as it were, to 
anneal the specimens; since contraction may ^ve rise to 
sufficient tension to cause them to crack and scale off from the 
glass. 

r must now consider cases in which it is desirable to get rid 
Ilf part of the colouring-matter, either natural or developed on 
keeping. Diluted sulphurous acid is very useful for this pur¬ 
pose, and remarkable results can be obtained with small fishes. 
If plaice about 2 ^ inches long are kept in alcohol and then for 
a ftw weeks in diluted sulphurous acid, the earthy matter of 
ihc bones is dissolved out and only cartilage left; the general 
colour is reduced, and the thickness diminished ; but strange 
to say, the arteries and enclosed blood are so little altered that 
when the specimens are mounted the aorta and branching 
arteries are well seen over the whole animal, as shown in Fig. 
4, which, however, fails to show the more minute arteries,quite 
visible in the original. 

Having duly prepared the dried animals, it may ntrt lie 
convenient to mount them at once in Canada balsam, especially 
when living on u yacht. They may then be kept in tin boxes 
with flannel which has been well dried at a fire, so as to absorb 
any moisture that may be in the air. When thus kept, even for 
many months, they usually do not undergo any sensible changes 
and do n<Ji gt'i mouldy. 



Fig. 4 —Plaice treated with i^u1ph\irous acid. 

I must 'how conclude by describing the methods employed 
when finally mounting the specimens in Canada balsam. At 
the four corners of the glass should be gummed small pieces of 
blackened cardboard, of such a thickness that the cover-glass 
will just clear the object and not rock. The glass with the 
animal should be kept for a short or longer time in benzole; 
and, in the meanwhile, the cover-glass should he warmed on a 
suilablc .stand oyer a small burner, and a fair quantity of liquid 
balsam place'd in the centre. The glass with the animal is then 
taken out (jf the benzole, and caremlly placed over the balsam, 
so as to catch up as few bubbles a$ posssible, the benzole causing 
the greater part to burst and disappimr. If too little balsam has 
been used, more is easily run in between the glasses ; and if 
only a few hubbies have been caught up, they soon disappear. 
If there are more than desirable, they can be got rid of by 
keeping the slide slightly inclined until they rise to one edge 
and can be removed. After keeping cold for a few days, mr 
the balsam to harden the edges, it should be bound round with 
thin paper of the best quality, made thoroughly wet with gunl. 
When this dries, contraction may squem out some superfluous 
balsam. This paper should then be varnished, and finsuly strips 
of g(HHl black paper should be well round the whole. All 
possible care should be used to enolov the Mtsam thoroughly« 
so as to avoid its turning yellow, and to prevent l^kage, when 
^he slide becomes warm in the lantern. 

, 1 have, however, had scarcely any trouble from this cause, 
since 1 have so completely fastened it in that the glasses or 
binding yield sufficiently. 1 may also say that though many of 
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my slides have now been made for more than seven years,'! 
have not observed any deterioration, but, on fha contrary, many 
have greatly improved owing to the balsam having more com¬ 
pletely penetrated into the tissues, and the included air dis¬ 
appeared. When this has taken place, the specimens are £sr 
more transparent and show their structure far better than the 
living or dead animals. Nearly all my slides have been kept in 
the dark, but some have bm kept about the same time In 
a strong light at the Shefl| 4 ld Public Museum, Weston Park, 
and, as far as can be jutjlge^, have not faded, even wheti 
imperfectly mounted. H. C. SoBBY. 


01//^ MINERAL WEALTH, 

TT Would be difficult to conceive of a more concise and deafly 
^ expounded compilation of statistics and general information 
regarding mines and mining than that presented in the Third 
Annual Report upon the Mineral Industry of the United King¬ 
dom of Great Britain and Ireland, which has been issued ^ 
the Home Office in the form of a Blue Book for the year 1896. 
The volume before us is a synoptical review of the condition of 
our own mineral industry, as well as that of other countries, 
which reflects unbounded credit upon its author. Dr. Lc Neve 
Foster, and those who have assisted him in the work. It is 
divided into six parts, under the respective titles of persons 
employed, output, accidents, prosecutions, general remarks, 
and mineral statistics of the Colonies and foreign countries. It 
contains, in addition, nineteen appendices, an<F concludes with 
an exhaustive index. 

The statistics for the Unite<l Kingdom distinguish between 
mines or underground workings and quarries or open workings ; 
and the same figures are marshalled again and again under 
different f^pects, so as to show their varying significance when 
coalfield is compared with coalfield, inspection district with 
inspection district, and county with county. 

The first four parts include sixty-nine tables, in which the 
various classes ot information susceptible of Mitg no dealt 
with are compared with each other and With the correapond- 
figures for the year 1895. These are followed by six 
diagrams, on which are shown by means of curves, extending 
from 1851 to 1896 inclusive, the yearly variations in the numbers 
of persons employed above and below ground; the output and 
export of coal; output, export, and import of iron ore ; deaths 
due to accidents generally; deaths from accidents, arranged in 
five distinct classes (explosions, falls of ground, in shafts, mis¬ 
cellaneous, and on surface); and the avei^e quinquennial 
death-rate per 1000 persons employed, classifira m the same 
way as in the last case. In Part iii. short descriptions are 
given of the circumstances under which the most important 
accidents of the year occurred ; and throughout the volume 
many pertinent remarks are made, which serve to throw light 
upon the construction and meaning of the tables, point to the 
conclusions which they justify, and infer the lessons that are to 
be leamt from their perusal. 

Turning now to a consideration of the subject-matter, we find 
that, taken altogether, there were 725,803 Arsons employed hk 
or about mines during the year under review—576,325 working 
in the mines, and 194,478, including 5114 females, working on 
the surface. Of these numbers 678,6^ were employed at 3260 
coalmines, 16,810 at 136 iron mines, and 30,2^ at 720 other 
mines. In addition to this there were 112.829 perions 
employed at 7758 quarries. 

The quantity and value of the principal classes of minerals 
mined and quarried were as follows 


Naiive of mineral. 

(Quantity, 

Value SI the mlnea Ur 
qaoniaa. 

0 »y» . 

Ton«. 

iC' 

11,341,782 

1,443.069 

Coal . 

I95.36 i, 2 «o 

57.1^^,147 

Irop ore. 

Umeatone 

Sandstone 

Slates and slabs... 

13.70P.764 

ll.0t1.350 

4.507,745 

5«6,933 

'3.150,^' , , 
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The toteJ vaiee of all the minerals worked in the kingdom 
was 6910^^36^, froih which it will be seen that the value of 
the co^ alone practically five-sixths of the whole amount. 

Thenumbbr of separate acddents in mines was 9 H 6 . involving 
the loss of io6< lives, of which 147 were the victims of four 
explosions of nre-damp or coal-dust. The number of separate 
accidents in quarries was 11^, in .which 124 lives were lost. 

A comparative table showing the death-rates from mining and 
quarrying accidents in different countries per 1000 persons 
employed, brings out some reniarkable facts. Taking the 
column which represents the total for underground and surface 
for the year 18^, or in the absence of the figures for 1896 
those of 1S95, we find the following rates for the coal mines in 
some of the principal coal-producing countries of the world : — 


Belgium . 


... 1*14 

France {1895) . 


ri 9 

German Empire. 


... 2-57 

Russia (1894) . 


1-29 

United Kingdom. 


I '48 

United States (1S95)- 

Colorado . 


■ 375 

Illinois 


1-94 

Indiana 


270 

Indian Territory 


1-64 

Kentucky 

Missouri 

New Mexico . 

Ohio 


1 02 
207 

... 16-88 
2'It 

Pennsylvania :— 

Anthracite 

Bituminous 


... 2-924 

... 1*825 

Utah. 


... 1-50 


According to M. Louis Lacombe, who compared the death- 
rates from accidents in mines in c^uinquennial periods, the last 
of which was 1890 to 1895, the ratios are as follows 
Kussia 2*90, Belgium 2*38, England 2'i8, France 1*37. 

The death-rate from accidents to railway servants in the 
United Kingdom for the year 1896 is given as rot per 1000. 
The cat^ory includes such classes as carmen 0*47, clerks 0*17, 
mechanics 0*33, and signalmen 0*55, whose occupations are not 
by any means dangerous. On the other hand, the death-rate 
amongst those who have to do with coupling and uncoupling 
and making up the trains is infinitely more serious, such as 
shunters 4-94. Wrdsmen. 3-27, guards and brakesmen of goods 
trains 3*03. The highest of these fibres pales before those 
applicable to sailing ships, amongst wWfch we find 


British sailing ships (1896) ... 
German „ (1893) ... 


12 '9 
iS-8 


These figures prove conclusively that the miner’s calling, when 
brought into comparison with some other kinds of employment, 
is not of such a mngcrous nature as is generally supposed. As 
having a bearing upon this question, however, it may be stated 
that one of the most gratifying features of the report is the curve 
given on Plate 4. which shows the death-rate per 1000 persons 
employed underground in coal-mine^ to have been i^uced 
from the appalling figure of 5*5 in 1851 to 1-62 in 1896. This 
residt^-up^ the attainment of which the Home Office, the 
Inupectors of Mines, and the mining comnuinity generally may 
w^ be congratulated—is undoubtedly due to the effbru that 
have been made fay means ol legislation and inspection to 
remove the causes which formerly 1<3 to such a lamentable loss 
of life. The loss ^of 147 lives in four great explosions in the 
year 1896 is a black spot in the recakd which ought never to 
Mve hita there. I am glad to observe that the yea)' 1897 has 
been entirely free from anything of the same kind, and I feel 
confident that if the new reguladons regarding the watering of 
ddsty plaees, and the use of explosives are attended to, oren- 

with unftmehtog severity, we shall have seen the very 
last M flwdi afironu to humanity and oonunon sense. 

The fines Imposed upon owners and managers of imines for 
contraventions of the Mines Acts amounted to the ins^lficant 
inth of nc8A iv. ptf., while the workmen for rimilar offhnees 
paid4l94 fov m 

* rftlw of coal from a fow of the prkieipal coakpso- 

dttciiig countries were as follows 
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Austria, brown coal 

Metric ions. 

• 18,389,147 

,, coal 

9,722,679 

1896 

. Belgium 

21,252.370 

189s . 

France, brown coal 

437,000 

,, coal 

.. 26,109,893 

1896 . 

(ierman Empire, brown coal 

26,797,880 


,, ,, coal 

.. 85,639,861 

1896 . 

,. Great Britain ^ 

■ i 9 «i 4*>6,339 

1895 . 

Ruasia, anthracite. 

709,718 


coal . 

.. 8,369,420 

189s ■ 

,. United State.?, anthracite... 

,. 52,616,149 


,, ,, coal 

.. 122,577,246 


From these figures, with which I propose to bring this short 
and necessarily fragmentary notice to a close, it will be seen 
that this country still heads the list ; but the United States 
are quickly overtaking us, and will, no doubt, come into the 
first position in the course of the next few years. 

\v. tiALLOWAY. 


CALCIUM CARBIDE AND ACETYLENE. 

; A T the meeting of Institution of Civil Engineers on March 
15, a |>aper on “ Calcium Carbide and Acetylene” was 
read by Mr. Henry Fowler, and is here abstracted. 

Acetylene was first isolated by £. Davy in 1S37 from potassium 
carbide, a by-product of Sir II. Davy's method of manufacturing 
potassium. In the middle of the century Benhelot investigaied 
Its proi^erties, and Wohler produced it from calcium carbitle. 
During the past few years it has assumed commercial importance 
owing to the development of the electric furnace, in which 
calcium carbide can be readily produced from lime and carbon. 
The furnaces used consist essentially of crucibles with carbon 
rods forming the positive electrode and a bottom plate lined 
with carbon for the negative. In the more recent furnaces these 
crucibles are mounted on small trollies so that they may l>c run 
out of the furnace when ready and a fresh one inserted without 
loss of time. The carbide formed is a hard, dense substance of 
reddish colour, unacted upon by most of the ordinary reagents. 
It is, however, rapidly decomposed by water into acetylene and 
Ume, giving 5*9 cubic feet of acetylene, at a temperature t)f 60'' 
F. and a pressure of 30 inches of mercury, per 1 lb. of carbide. 
As the power required theoretically to produce i lb. of calcium 
carbide in an electric furnace is more than 2 11. P. hours, its 
manufacture is at present restricted to localities w'here power is 
cheap, as for instance where water-power is available. 

Acetylene is a colourless gas with an intensely ^venetrating 
odour, and is slightly soluble in water, and extremely so in some 
other fluids. It is endothermic, giving 407 calories per cubic 
foot, whereas theoretically its value is 336-5 calories. As an 
illuminant it gives the most brilliant light of all gases, 5 cubic 
feel per hour under suitable conditions giving 240 candle-power. 
For small consumptions, however, this value is not obtained, 
and ordinary burners after a short time became clogged with 
soot. The latter defect can be overcome by the use of an injector 
burner, which, however, requires a higher pressure. Various 
diluents have been suggested, but have not been tried on a 

K ractical scale. The flame has a high actinic value, and causes 
ght colours to appear I^hter, and daf k colours darker than when 
exposed to sunlight. The gas, when inhaled, combines with the 
InvmOglobin and renders the blood incapable of taking up oxygen, 
and thus causing suffocation. It has, however, been shown that 
it is no more dangerous in this respect than coal gas. 

Acetylene unites with copper, in the presence of moisture and 
ammonia, forming copper acetylide, and this when in a dry state 
is violently explosive. Silver is similarly acted upon. 

Owing to the difficulty of obtaining the materials used in pro¬ 
ducing calcium carbide in a pure state, phosphoretted and sul¬ 
phuretted hydrogen and ammonia are often found in the gas, 
and these should be removed by passing the gas through water 
and ah acidified solution of a metallic salt. Nearly all propor^ 
lions of air and acetylene are explosive, the gas itself being 
decomposed at 780^ C. At higher pressures than 2 atmospheres, 
if this temperature is attained by a part of the gas, it is com- 
munieated throughout the whole mass and a violent explosion 
occurs, which causes the pressure to rise to eleven limes the 
initfrU pressure; but owing to cooling by radiation, &c., this is 
nqt reached in practice. Acetylene can be readily liquefied, 
b^ving a critical temperature of 37® C. and pressure of 68 
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atmospheres. The resultin^r liquid is very light and has a high 
coefficient of expansion. Although this is a convenient method 
of storing a large quantity of gas in small bulk, it is unsafe, 
because of the ease and violence with which it explodes. The 
gas is extremely soluble in acetone ; it has been suggested that 
this property might be used for its storage, but it hasbecn .shown 
that acetylene docs not, even when thus dissolved, lose all its 
explosive properties. 

Numberless devices for generating acetylene have been in¬ 
vented ; its application, however, is more dependent upon the 
cost than upon the apparatus used in the manufacture. With 
calcium cavfndc at 16/. per ton, it can compete with coal gas at 
2s. Si/, per Ihousaiul cubic feet, when flat flames are used for 
the latter, and a light nf not less than 30 candles is required. 
This renders the gas peculiarly suited for buildings in which 
coal gas is not obtainable. It has been used for lighting*a 
station on the (Jreat Southern and Western Railway of Ireland, 
and at tlie Salford I)ocks of the Manchester Ship Canal. In the 
latter case, special portable generators arc used which can l>e 
carried to any part of the docks, and which may be placed on 
the quay side and the gas led away to lamps placed in the holds 
<)r vessels. Amongst many other uses suggested arc the lighting 
of lighthouses, lightships, buoys, military signals, &c., as a 
standard of light, Sc, The price prevents its use for gas-engine 
driving. This rea.son also prohibits its use as an enrichcr cf 
crral ga.*;, as with low percentages the increase i.s not above i 
candle-power for i per cent, of acetylene. With “ blue ” water^ 
gas it is even less applicable, as more than lo per cent is required 
before any illumination is obtained. Methane and nitrogen are 
claimed 10 carry the gas without affecting its illuminating 
power. 


UNIVERSITY and EDUCATIONAL 
INTELLIGENCE, 

Mr. R. T. G i.A'/EBROOK, F. R. S. , has accepted the post of 
i’rincipal of University College, Liverpool. 

Dr. H. W. M. Tims has been appointed professor of 
7,(X)Iogy in Bedford College, in siicccssi(»n to Dr. Benham. 

Mr. .Amos R. E no, the New V'orlc multi-millionaire, who 
died a few weeks ago, left 50,000 dollars to Amherst College. 

Miss Cathkrine W. Bruce, of New York, will give to 
the S'erkes Observatory, Chicago University, a photographic 
udescojx' of 10 inches aperture and 60 inches focal length. 

The bequest by Catherine M. Garcelon, of California, lo 
Bowdoin College, Maine, amounting to .several hundred thousand 
dollars, has been confirmed by the Supreme Court of the 
United Slates. 

The propo.saI to establish a chair of Anlhroijology and 
Anatomy, and also a chair of Physiology, in the University of 
St. Andreits, has been sanctionerl by the University Court, and 
a sclieme will be prepared, 

riiE ]>roposal to create a special degree of Doctor of the 
Uni versify of Paris {as distinct from doctor of a particular 
faculty) has been atJproved by the Superior Council of Public 
Instruction, and will shortly be carried into effect. 

A mom; the degrees conferred at the annual graduation cere¬ 
mony of the University of St. Andrews on March 35, was the 
honorary rlcgree of LL.D., upon Prof. G. B. Howes, F.R.S., 
and the degree of D.Sc. upon Mr, A. T. Masterman. 

The recent decision of the Government, abolishing building 
grants from Imperial funds to schools and institutions under the 
Department of Science and Art, has created dissatisfaction. A 
joint deputation of the County Councils Association, the 
Association of Municipal Corporations, and the Association of 
Technical In.stitutions waited upon Sir JohnCVorst at the l*rivy 
Council last week to point out th^ inconvenience caused by the 
withdrawal of the grants without previous notice ; and Sir John 
Crorst promised to bring the views of the deputation before the 
Pre.'^ident of the Council. 


SCIENTIFIC SERIALS, 

The fonrnal of EiectricitVy pul>lished in San Franasco. 
contains accounts of several large schemes for the electrical 
trimsmission of power in Califurnia. In one of these the ^Vater 
/uimii^hing the power required for lighting Blue Lakes City, and 
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several neighbouring townships, is conducted from the Blue 
Lakes, situated near the summit of the Siesta Nevada Moun¬ 
tains; while another installation at Bakersfield derives its 
power from the Kern River canyon. The “ Wild W«l" is 
certainly making great strides in the practical applications of 
electric! t)'. 

In the current number of the Physical Review^ Miss Isabelle 
Stone writes on the electric resistance of thin films ; Mr. Ed¬ 
ward B. Rosa descrities a new Xoirm ofelectric curve-tracer ; and 
Mr, C. 11. Wind propounds a new theory of magneto-optic 
phenomena, the paper being a translation of one publisbea by 
the Amsterdam Academy of Science.—Rrof. C. Barus de¬ 
scribes a method of obtaining pores or capillary canals of 
specified diameter; and Mr. C. P. Matthews discusses the 
methods of measuring mean horizontal candle-power of glow 
lamps, considering more especially the plan rtf rapidly whirling 
the lamp. 

The latest number of the Matheuiaticai Gateifc^ published 
under the auspices of the Mathematical Association, contains 
papers by Mr. E. Budden, on the conic through any five 
points; by Prof. Lloyd Tanner, on a class of algebraic func¬ 
tions ; and a notice, by Dr. Y, S. Macaulay, of an article 
by Miss C. A. Scott on Cay Icy’.s theory of the absolute. 
The functions to which Prof. Tanner's paper refers are those 
which involve only the differences of their arguments, and to 
which the same tiiaphoric wa.s given Ity Cayley ; and the olyect 
j of the note is to suggest that an elementary discussion of these 
function.^ would Ire a valuable addition to the usual .school course 
in algebra. 

Symonis Monthly Mcitovologicai Magazine^ March. -West of 
England snow.storm, February 2J. The fall commencetl, roughly 
speaking, about 5h. p.m., and lasted until noon on the 22nd. 
The heaviest storms occurred in Hants, Dorset, Devon and 
Somerset. The fall reached, or exceeded, 12 inches over the 
area contained between two lines, the northern one running 
about E.S.K. from Waichei, through Yeovil to l^ymington, and 
the southern one from Porllock, through Tiverton to Bridport; 
say about .sixty by twenty miles. The greatest depth, about 24 
inches, occurred nearly centrally in this belt, between Milverton 
and Crewkerne. —Results of meteorological olrservations at 
Camden Square for forty years (for Fel>ruary). It is interesting 
to note the exceptional temperature and rainfall of last February 
in connection with the mean of 1858-97, at Camden Square 
(N.W. London): maximum temi>erature in 1898, 56**2; mini¬ 
mum, 24'’ 3. Mean of all highe.xt maxima of previous forty 
years, 55"^*2 ; mean of all lowest minima, 24''*i. Rainfall in 
1898, ro8 inches ; mean of forty years, i 6r inches. 

Tnn yournal de Physi</nc for March contains papers on the 
following subjects :—On the magnetic torsion of iron and steel, by 
M. G, Moreau, in which the following laws are established: 

(I) at a point of a twisted wire outside the magnetic field the mag¬ 
netic loraion is proportional lo the torsion of the wire, to the 
square of the intensity of the field if the latter is weak, and inde- 
l^endcnt of the diameter of the wire ; (2) for points situated 
on different sides of the field the magneltc torsion has ^ual 
and opposite values if the ends of the wire are symmetrically 
placed with regard to the field ; (3) along the length of 
the wire the torsion increases in proportion to the distance 
from the nearest end ; it attains a maximum at the edge of 
the field, and vanishes at points inside the Utter. The field in 
question is supposed to W a uniform field bounded by two 
parallel planes, beyond which the magnetic force vanishes. —M. 
Marage contributes a paper on ear-trumpets studied by the use 
of Koenig’s flames. —M. G. Weiss describes an ingemous method, 
due to Hermann, of expanding any periodic curve in Fourier’s 
series up to the first forty terms. The curve being drawn, forty 
equidistant ordinates are^aken and measured, and correspond¬ 
ing to each ordinate a series of products is obtained from a taMe 
prepared by Hermann; and these are entered in columns on 
^uadriiil paper. Finally a series of perforated cards are placed 
on the table thus formed } and to read off any coefficient in the 
expansion it is only necessary to algebraically sum the numbers 
seen through the openings in the conespondiug card.—M, O. 
Charpy discusses enfectic alloys, his paper illustciited by 
figures showing their mforescopic structure.—M. Gerrit Bakker, 
writing on perfect eases, gives a simple thathematkal proof of 
the theorem that of the three characteristic' law^ ipf sui^ gases, 
Boyle's, CharWs, and Joule^s; any one is deduclhle ^ 
other two- ' ‘ 
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SOCIETIES AND ACADEMIES 

London. 

Physical Society, March 25. —Mr. Shclforcl Bidwcll, 
l^resident, in the chair.—Mr. A. A. Campbell Swinton read 
a paper and showed experiments upon the circulation of 
gaseous matter in a Crookes’ tube. I'nc stream-lines within a ! 
Crookes’ lube are investigated by observing the direction and | 
s)xed of rotation of a mica radiomeler-mill, mounted on a | 
siiding-rod, so that it can be moved along a line at right angles | 
to the line joining the electrodes. The axis of the mill is at j 
right angles to both these lines. If the mill is adjusted to a { 
position between the flat plate and the cup electrodes, with its | 
axis just sufficiently low to prevent equal and opposite simul- | 
taneous actions on the top and bottom vanes, it rotates always 
in the direction indicating a stream from kathode to anode. ! 
The speed is greater when the flat plate is the kathode. U. ; 
however, the mill is now moved below this line, a point is I 
reached at which rotation ceases, and below this neutral point ; 
the rotation is suddenly reversed. Reversal is only to be ob- : 
served with high degrees of exhaustion ; the rotation is never j 
so rapid here as in the first ]>osition. The mill rotates, and the , 
reversal may be observed, whether cup or plate is made kathcnlc, j 
and the direction of rotation below the neutral point is always j 
opposite to that in the position above it. A small Wimshurst I 
machine is as cfTective as an induction coil in producing these ' 
effects. The experiments are intended to estaulish the exist- : 
ence, at high degrees of exhaustion, of a true anode-stream, ix. , 
a stream that travels from anode to kathode just in the same : 
manner as the kathode-stream flows from kathode to anode. ' 
This anode-stream is charged po.sitively ; it is exterior to the 
kathode-stream ; its velocity is less than that of the kathode- : 
stream, but its velocity increases as the vacuum is improved. I 
It seems probable that, in high vacua, some portiem of the j 
positive electricity passing through the lube, is carried by the ' 
positively charged atoms or partides that constitute the anode- 
stream. At lower degrees of exhaustion, the discharge passes 
through the tube chiefly by interchange of charges from mole¬ 
cule to molecule—a Grothiis chain. At very high vacua, how¬ 
ever, when the mean free path is considerable, there may be 
to some extent a regular and complete circulation of po.si- 
tive and negative atoms, some of which pass from anode 
to kathode, and vi(e versA^ and deliver up their charges, 
not by interchange, but by direct convection, to the electrodes of 
opposite sign, Prof. Boys said he did not feel altogether con¬ 
vinced by the experiments, that the rotation of the mill was due 
to simple mechanical motion of the particles of matter between 
the electroties. The weight of air left in the tube at such high 
degrees of exhaustion was extremely small; it was difficult to 
realise that its impact could produce the sudden mechanical effect 
observed at the moment or the reversal of the rotation of the 
mill. Mr. Wimshurst thought it important to keep in mind the 
existence of mercury-vapour in the tube. He also referred to 
some experiments in which a bar of metal was used to explore a 
focus-tuoe, by observation of the changes of luminosity produced 
in different positions. Dr. Chree said that if the rotations of 
the mill could be shown to indicate a velocity of the particles, of 
the same order as that observed in Crookes’ experiments, it was 
.safe to assume the existence of a similar cause. This might be 
important in deciding as to the general truth of the bombardment 
theor)r of Crookes. He asked whether the roUtion had been 
investigated within the dark space around the kathode. Mr. 
Appley 4 rd suggested that in tracing the cause of the rotation { 
it would lead to simpler results If the vanes of the mill were I 
made of some light conducting substance. Mica introduced { 
difficulties owing to its retention of the charges. Prof. Boys 
pointed out that this could be done l^y gilding the mica. Mr. 
Campbell Swinton, in reply, said that the objection -raised by 
Prof. Bo^s to the mechamcal theory of the rotation would apply 
equally to the whole theory of clectro^adiometry, including the 
case cH the mill used originally Crookes in the direct path of 
the kathode-stream. But it must be remembered that although 
the moss of present within the tube was very small, its 

velocity w«s proportionately great, it was of the order, of 9000 
kilometres per second; hence the cohtained matter might be 
conceiv^ as capable of producing the observed acceleration, 
and Crookfi* bombardment theory m%ht with safety be adopted 
aa d gfKMl woikito hypoth^ In the tubes used for these ex¬ 
periment^ w ekhanetum vToS carried so high that the negative 
liark spece appeared to fill the whole tube. He had, so far, 
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only tried mica for the vanes, but he thought it would t>e im¬ 
portant to oliserve the result with a substance that did not 
retain the charges.—Mr. A. Stansficld then read a paper on 
i thermo-electric pyrometers. In obtaining photographic records 
of the readings of thermo-electric pyrometers, the range of 
measurement is limited by the sixe of the photographic plate. 
For long ranges of temperature, the sensitiveness of the galva¬ 
nometer must therefore be small. When it is desired to examine 
the temperature changes in detail—as, for instance, at the melt¬ 
ing-points and freezing-points of metals—it is necessary to 
employ .some device for giving a more open scale for the short 
temperature ranges that include those particular points. For 
this purpose two galvanometers are arranged in parallel, and so 
that they have their deflections recorded on the same photo¬ 
graphic plate. The less sensitive galvanometer covers the 
entire range of temperature throughout an observation ; the 
other is brought into use for magnifying special portions of the 
range. In this latter case, part of the electromotive force of 
the thermo-couple is compensated by an opjwsing electromotive 
force, applied at two points of the circuit, from a battery of 
Clark cells in series with a high resistance. The recording 
apparatus consists of a photographic plate mounted on a float 
that rises steadily w hen water is admitted into a cylinder. The 
source of light is a glow-lamp, enclosed in a wo^en lx>x. A 
brass tube, with a rectangular diaphragm at the end nearest the 
lamp, cuts off alt light except that from a selected piece of 
vertical filament. Light from this filament is reflected by the 
plane galvanometer-mirror, and is focussed upon the photo¬ 
graphic plate by a lens in front of the galvanometer : this 
method was suggested by Prof. Boys. The “cold" junctions 
of the thermo-couple are both inserted into a hypsomeier. Very 
serious discrepancies exist between the indications of couples 
having nominally the same composition ; they are too great to. 
be attributed to accidental differences in the constitution of the 
alloys. Although with platinum alloy.s, coupled wdth platinum, 
10 per cent, of iridium gives a more powerful couple than 
10 per cent, of pure rhodium, the partial substitution of iridium 
for rhodium very considerably lowers its thermo-electric power. 
This result suggests that the change in the thermo-electric rxiwer 
. of a metal depends upon the extent to which it is sat mat eft with 
I the alloying metal; thus 10 per cent, either of rhodium or 
j iridium would, per re, more completely .saturate the platinum 
I than would 10 per cent, of a mixture of the two metals. The 
I author discusses a series of curves derived from his cxperimeni.s. 

] He conclude.*! that, thermo-electricalh% there may be two classes 
■ of metals: (l) the ordinaiy metals, for which the curve repre¬ 
senting the first differential of electromotive force with iesf>ect 
to temperature is a straight line, and (2) the platinum metals, 
together with a few, such as nickel ami cobalt, for which the 
curve of Ihis differential multiplied by the absolute temperature 
i.s a straight line. Dr. Chree discussed the curves, and asked how 
far stirring affected the results ; he was inclined to think that 
stirring was a mistake. Mr. A. Campbell inquired whether the 
galvanometer kept its zero sufficiently well throughout the 
tests. Mr, Slansfield, in reply, said he*had also come to 
the conclusion that stirring was a mistake ; and it was a mistake 
to use a large quantity of metal. The pyrometers were sensitive 
to about a tenth of a Centigrade degree. He had cxi^rienced 
reat difficulty with the zero of the galvanometer. *-The Presi- 
ent proposed votes of thanks to the authors, and the meeting 
adjourned until April 22. 

Chemical Society, March 17,—Prof. Dewar, President, 
in the chair.—The following papers were read :—The reductirm 
of bromic acid and the law of mass action, by Miss W. Judson 
andj, W. Walker. The reduction of bromic acid by hydro- 
bromic acid constitutes a bimolecular reaction in presence 
of much sulphuric acid, and a tetramolecular reaction 
in absence of sulphuric acid.—The action of ferric 
chloride on the ethereal salts of ketone acids, liy R. S. 
Morrell and J. M. Crofts. In dry ethereal solution, ferric 
chloride acts on cthylic ketophenylparaconate with production 
of a substance, FeClaCijHuOo, whicn is decompo.sed by water 
yielding the basic ferric salt of ethylic phenylparaconate, 
F^OH) (CisHiiOttlj J analogous results are obtained with the 
ethylic salt of the lactone of oxalcitric acid.—Note on the 
\H>littility of sulphur, T. C. Porter. Sulphur sublimes 
rapi^ at 100'' m a vacuum.—Cannabinol, by T. B. Wood, 
W. T. Spivey and T. M. Ei^erfield. Cannabinol,^ the toxic 
rasinoas constituent of Indian hemp, boils at 400^ and its 
vapour density points to the molecular composition C]|H,40« j 
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it contains one hydroxyi-group, and is converted by prolonged 
boiling into a hydrocarbon of the composition Cbn» 

tributions to the chemistry of thorium, by B. Brauner. The 
author has investigated the properties of a new salt, ammonium 
Hioroxalate, Th(C204)a, 2(NH4),C,04, yH^O, and has obtained 
a simple method of purifying thorium compounds by aid of this 
salt; it is shown that the tendency to form complex oxalates 
amongst the rare earths is invcrselv proportional to the basicity 
of theearth.~On^he atomic weight of thorium, byB. Brauner. 
Krom experiments made on ammonium thoroxalate, the author 
deduces the atomic weight of thorium as Th = 232‘44, a result 
agreeing with the number obtained by Kriiss and Nilson.—On 
the compound nature of cerium, by B. Brauner. From experi¬ 
ments on fractional crystalli.sation, the author concludes that 
cerium is associated with an element which possibly has the 
atomic weight of iio; another earth of lower atomic weight is 
perhaps present.—On praseodidymium and neodidymium, by 
B. Brauner, The author contributes a quantity of experimental 
data concerning praseodidymium and neodidymium, and con¬ 
siders that the eighth series of the periodic system may assume 
the form 

Cs Ba La Ce Pr Nd 

133 137:4 138-2 1397 141 M 3 ' 6 - 

—Action of ammonia and substituted ammonias on acetylur- 
ethane, by G. A’oung and IC. Clark. Ammonia and sul>stil)ited 
ammonias react with acetylu re thane principally in accordance 
with the equation 

MeCO.NH . COaEt + NHjR==MeC0. Nil .CONHR + KtOH, 

but secondary reactions occur under certain conditions.—For- 
lijation of oxytriazoles from semioarbazides, by G. Young and 
B. M. Stockwell, This paper describes the formation of oxy- 
triazoles according to the equation 

NHR.NH.CO. NH, -f PhCHO + O^RPh.CjNgOH + 2ILO, 

in which K is an aromatic radicle.—Formation of oa'-dihydroxy- 
pyridine, by S. Ruhemann. ««'-T)ihydroxypyridine hydrochloride 
is formed on boiling ethylic aa'-dihydroxydinicotinate with con¬ 
centrated hydrochloric acid.—Position-isomerism and optical 
activity; the comparative rotatory powers of diethylic mono¬ 
benzoyl and monotoluyl tartrates, by P. Frankland and J. 
McCrac.—The action of di-isocyanates upon amido-compounds, 
by H. L, Snape.—The action of alkyl iodides on silver malaie 
and on silver lactate, by T. Purdie and G. D. Lander. The 
abnormally high optical activity of the ethereal malates and 
lactates prepared by the silver salt method is due to the simul¬ 
taneous production of ethereal sails of alkyloxysuccinic and 
alhyloxypropionic acids respectively.—On the optical rotations 
of methyl apd ethyl tartrates, by J. W. Rodger and J. S. S. 
Brame. 

Anthropological Institute, March 8.—Mr. F. W. Rudicr, 
President, in the chair.—The Hon, David W. Carnegie ex¬ 
hibited and descrilied a large collection of objects of ethnological 
interest, which he had recently brought from Western Australia. 
He gave a description of the natives met with in his remarkable 
journey across- the great sandy desert of the interior, between 
Coolgardie and Kimberley. Some of the men, notwithstanding 
the mi-serable character of their surroundings, were upwards of 
six feet in stature.—Mr. Robert Etheridge, curator of the 
Australian Museum at Sydney, sent for exhibition a large series 
of photopraphs of dilly baskets from North Australia. Many of 
these objects were highly ornate, and offered curious illustrations 
of aboriginal decorative art.—A paper on the folk-lore of the 
native Australians, by Mr, W. Dunlop, was read by Mr. T, V. 
Holmes. Most of the legend.s cited were taken down from the 
Ups of the natives nearly half a century ago. 


Entomological Society, March 16.—Mr. R, McLachkn, 
F.R.S., Vice-President and Treasurer, in the chair.—Mr. 
Champion exhibited specimens of Acmihia inodora^ A, Dug^s, 
from Guanajuato, Mexico. This insect, a congener with the 
common bed-b^, was found in fowl-houscs, where it attacked 
|>oultry.—Mr. Wainwright exhibited a locust found alive in 
oroccoli at Birmingham. The insect was identified by Mr. 

^ Acridi^im Mr. Tutt showed a scries of cap- 

cured examples of Cai^^nia varying in colour and 
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the amount of black markM^ 4ne example being a clear 
yellow and another orange.-*-Thd Secretary exhibited part of a 
.series of holograph letters, &c., which he had discovered among 
old papers in the Society's library, including communications 
from Kirby, Spence, Darwin, Hope, Varrell, and many other 
entomologists.—A paper by Mr, £. £. Green, of Funduluoya, 
Ceylon, entitled ** Further notes on Dyscritina^ Westwood,” 
was read, and illustrated by specimens and drawings.—The 
author discovered two distinct species of DyscrUina^ which he 
was able to keep in captivity, and rear from the early larval 
sts^e to that of the im^o.—Dr. Chapman read a paiier entitled 
“ Some remarks on iSter^gyna peneiia^*^ giving a full account 
of Us life-history. 

Manchester. 

Literary and Philosophical Society, March 22.—Mr. 
J. Cosmo McIviM, President, in the chair. —The President read 
a description and exhibited two specimens of Sfromhus 
{Coftomurex) helutsckiensis^ just discovered by Mr. F. W. 
Townsend off the Mekran Ci>ast of Beluchistan, having been 
dredged at seven fathoms on a sandy and muddy bottom. This 
is a remarkable find, as it is nearly fifty years since any new 
species of this genus hjiR come to light. It is most akin to .J. 
ntauritianus, Lam., but differs in several marked particulars. — 
Prof. Hickson commimicated a paper by Miss E. M. Pratt, en¬ 
titled ** ContrilmiiQns to our knowledge of the Marine Fauna 
of the Falkland I-slands.” The Manchester Museum received 
last summer a number of marine animals collected on the shores 
of one of the Falkland Islands ly Miss Blake. As they were 
nearly all in an excellent slate of preservation, the author was 
able to identify them, and to compare this common shore fauna, 
os a whole, with that of other temperate regions in the northern 
and southern hemispheres. The bearing of the facts of the 
geographical distribution of the species identified by Miss Pratt, 
upon Murray's theory of the bipolar distribution of marine 
organisms, was also indicated. 

DIT BUN. 

Royal Dublin Society, February 16. —Sir Howard Grubb, 
F.R.S., in the chair.—Prof. J. Emerson Reynolds, F.R,S.,and 
Mr. Emil A. Werner made a communication on Goodwin’s 
system of generating and using acetylene gas for illuminating 
purposes.—Prof D. J. Cunningham, F.R.S. , described the 
seventh cranial nerve in the orang, with illustrations by lantern 
projection.—Dr. W. E. Adeney and Mr. James Carson de¬ 
scribed the method they have followed in mounting the 21*5 
feet concave Rowland diffraction grating, which has recently 
been acquired by the Royal University, Dublin, 

Edinburgh. 

Mathematical Society, March 11.—Dr. Morgan, Vice- 
President, in the chair.—The following papers were read : 
An analysis of all the inconclusive votes possible with 
fifteen electors and three candidates, and a suj^estion for 
a shortened table of five*figure logarithms, by Pr^ Sieggall; 
note on the centre of gravity of a circular arc, by Mr, John 
Dougall; on the wave surface generalised for space of n dimen¬ 
sions, Prof. Schoute. 

Paris. 

Academy of Sciencea, March 21.—M. Wolf in the 
chair.—Algebraic solutions of some questions concerning the in¬ 
determinate ^nations of the second degree of three terms, by 
M. de Jonqukres.—Action of soque reagents upon carbon mon* 
oxide, in view of its ‘ estimation in the air of towns, by M, 
Armand Gautier. A study of the various absorbents proposed 
for the estimation of carbonic oxide. Of these cuprous chloride 
and potassium permanganate react also with acetylene and 
ethylene ; chromic acid is only partial in its action. A one per 
cent, solution of gold chloride gives an immediate precipitate 
with the pure even in the cold, and forms a good qicalitxUive 
test for CO mixed with aif.^rObservatioBs of the sun, made at 
the Observatory of Lyons with the Brunner equatorial, during the 
fourth quarter of 1897, bv M, J. GuilUume. Statistics reforrbig 
to spots and facubc are given.-^New series of photwraphs o£ the 
complete chromosphere ofthe$un, H. DastaiidreB*>-OA thd 
singular transforoMrioos of A^Uan funetloRs, by M. & 

•—On discontmuous mnetioas capable of developmeitt in 
continuous fuaettons* by .NL 1 C Baire- ^On thn triMisfritlitrion: 
of thf X-rays ^ maHer, by hfc Q. Ssgnac, , 4 
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which X-ravK from a vaCQUn;^ tilbe 'are railing omit s secondary 
radiations oifiering in penetrative gpwer from the original rays, 
and also differing according to the natare of the reflective sub¬ 
stance. Thus aluminium gives off secondanr rays which are 
much more penetrating than those of zinc.—Some applications 
of photogranhic irradktion, by M. Ch. F^ry, On the hypo- 
thcsia that the upper portion of the sensitive plate when illu¬ 
minated by a ray acts as a true secondary source for neighbouring 
p(^ons of the.film, the conclusion is drawn that the apparent 
width of the line due to halation ought to grow in arithmetical 
progression when the quantities of Tight increase in geometrical 
progression, and this conclusion was verified completely by 
experiment.—Remarks on the preceding communication, by 
M. A. Cornu. This research throws light upon the diver¬ 
gences obtained in different observatories in the measurement of 
stellar mugnitudes by photo^phic observations, although part 
of the observed variation is probably due to aberrations of 
the mirror. ~*“On a universal magnifier for use in photographic 
cniaigements, by M. J, Carpentier.—Determination of the 
density of gases with very small volumes, by M. Th. Schlcesing, 
junr. A detailed description of the apparatus used for the 
determination of gaseous densities by the hydrostatic method, 
together with the results obtained for air, nitrogen, carbon 
dioxide and sulphur dioxide. The results arc accurate to one 
part in a thousand. —On neodymium, by M. O. Boudouard. 
Neodymium forms a double sulphate with jwtassium, which 
is more soluble than the corresponding salt of praseodymium, 
the difference in solubility being sufficiently great to allow of a 
fairly rapid separation.—On the explosion of mixtures of marsh 
gas and air by the electric spark, by MM. H. Couriot and J. 
Meunier, To avoid explosion, it is necessary to join up the 
two points lictween which the spark is produced by a 
secondary conductor.—On the pnjperties of the phosphor¬ 
escent sulphide of strontium, by M. Jose Rodriguez Mourelo. 
—On the oxidation of some amido- and thio-amido-com- 
pounds, by M. CEchsner de Coninck. A study of . the 
oxidation of acetamide, thio-urea, phenyl-urea, phenyl-thiourea, 
sarcosinc, and carbarnic ether by alkaline hypochlorite solution. 
—On the chlorine derivatives of phenyl carbonate, by M. K. 
Barral. By the action of chlorine in presence of iodine upon 
phenyl carbonate dis.solved in carlxin tetrachloride, the di-chlor- 
derivativc, CO(O.CflH4.Cl), is obtained.—On the cholesterins of 
the lower plants, by M. E. CitSrard.—Study of the anatomy and 
histolc^ of the rectum and rectal glands of the Orlhoptera, by 
M. L. Bordas.—On the reserve material in Ficaria ranunatloides^ 
by M. Leclerc du Sablon. Estimations of the reducing and 
non-reducing sugars, dextrin and starch in the tubers of Ficaria 
were made montlily, and tlie results expressed in curves.—The 
tectonic of the secondary and mountainous region comprised 
between the valleys of the Ouzom and Aspe (Basse-Pyrt^nte), 
by M. J. Seuncs,—On the phyJlogenic classification of the 
Lamellibranchs, by M. H, Douville. —On the visibility of 
the X-rays to certain young blind persons, by M. Foveau de 
Courmelles. Only nine out of two hundred subjects examined 
were able to distinguish when the Crookes’ tube was or was not 
excited. No sensation was perceived by those totally blind, 
only those blind b)j a peripheral lesion, or having a vague per¬ 
ception of light, lieing sensitive to the X-rays.—Applications of 
radiography to the study of digital malformations, by MM. 
Albert Londe and Henry Meige.—Application of radiography 
to the study of a case of myxoedema j development of the osseous 
system under the influence of the thyroid treatment, by MM. 
Geoiges fJasne and Albert Londe.—Experimental paralysis 
uttdei* the influences of venoms, by MM. Charrin and Claude.— 
On [the eruptions of Vesuvius, by M. E. Semmola.—Com¬ 
munication from the Directeur de^ Services de la Compa^ie 
des Messageries Maritimes, concerning a Dugong captured in 
the Red Sea, of a species supposed to be extinct. 

St. Louis. 

Academy of Science, Fehru^ ai.—Pr. R. J. Terry 
eidiibited a specimen of a cervical rib from a human subiect, and 
discussed the ooounenoe of suueUiral anomalies of this character. 

March 7.—Prof. C. M. Woodward presented a^paperembody- 
iiM ap analytical discussion of the efficiency of g^ng under 
friction. Few works on applied mechanics, the speaker stated, 
1^ any discussion of the matter. Only ^ur wheels with , 
e^yApdaland .Involute teeth were considerea. For the sake 
coni^hssii, a table was, produced giving the efficiency for 
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different values of the coefficient of friction j\ and for equal 
wheels and for the same number of teeth, 12, on each wheel. 

Eficiency of Spur Wheels. 

Eqvicl wheels with is leclheRch. 

Kind ... fool fo\o f / o‘2o /o‘25 

Epicycioidal 0 9915 0 9693 * 0*9514 09318 0*9103 

Involute ... 09923 09746 0-9622 09501 o‘93lii 

-Dr. Amand Ravold demonstrated the method, recently intro 
duced by Hiss, of differentiating the typhoitl l>acillus from 
Itacillus coU-communis, by the use of semi-soljd acidulated media, 
in which, at blood temperature, the round colonies of the typhoid 
bacillus assume a peculiar fimbriated form of growth, l>ecause of 
the motility of the bacteria in the slightly yielding medium, which 
in most cases readily distinguishes them from the more whet¬ 
stone-shaped colonies of the colon bacillus, which does not 
produce the peculiar fimbrialion in plate cultures. In tube 
cultures in the same general medium, but prepared with a 
slighter acidity and somewhat less solidity, a uniform clouding 
of tbe entire tube, due to the swarming of the bacteria, was 
shown to be characteristic of the typhoid bacillu-S while the 
colon bacillus was definitely confined to the immediate vicinity 
of the thrust. The media in lioth cases are made up without 
peptone. The formulae are :— 


For pintc 

cultures. 

For tube 

culturf*',. 

Agar 

... 10 grams. 

Agar 

... 5 grams 

Gelatine ... 


fielatine ... 

... 80 ,, 

Beef extract 

... 5 .. 

Beef extract 

■■■ 5 .» 

Glucose 

... lO ,, 

Cilucose ... 

... 10 „ 

Salt 

5 ’» 

Salt 

5 »» 

Nonnal acid 

... 20 cc. 

Normal acid 

... 15 cc. 

The whole increased to 

The whole 

increased to 

1000 cc. 

1000 cc. 


The growth of the two species in question, on potato and in milk 
cultures with litmus, was also demonstrated. 


Amsterdam. 

Royal Academy of Sciences, February 26.—Prof, van 
de Sande Bakhuyzen in the chair.—Prof. Schoute, Necrology of 
Dr. F. T. van den Berg (1S33-1892), Professor of Mathematics 
at the Polytechnic School of Delft (1864-1884).—Mr. Muller, 
correspondent of the Academy in the Dutch East Indies, matlc 
a communication on the triangulation of Sumatra. When, on 
the completion of the triangulalion of the “ Government of the 
West Coast of Sumatra,” the triangiilation of South .Sumatra 
was to be commenced, the intention was to start from the 
triangulation pmnts, determineil in 1868 and 1869 in the 
Lampong districts by the .staff of the then (ieographical 
Service, On inquiry being made towards the end of 1S95 into 
the condition of the pillars erected on those points, they were 
all found to have disappearetl, so that the suff of the Triangvi- 
lation Brigade of the Tmjographical .Service, apprfinted to carry 
out the triangulation of Sumatra, had to effect a new connection 
across the Strait of Sunda. The Langeiland-G. Radja Bara 
side of the Sumatra chain was therefore connected by means of 
three triangles with two sides of the java chain, viz O. Karang- 
Batoo Hideung and li. Karang-G. Gede ; by means of four 
triangles the same side was now connectetl with the point G. 
Dempoo in the Lampong districts, which Itad been selected for 
astronomical station for the orientation of the Sunratm triangu¬ 
lation. In 1896 the building of pillars was commenced, and in 
the course of 1897 the angular measurements at the nine 
sbriions, besides the determination of the latitude and azimuth 
at G. Dempoo were completed. The mean error of the result 
of the determination of the latitude of G. Dempoo is 
and that of the result of the determination of the azimuth o''-27. 
The latitude of the point G. Karang, as calculated from the 
Sumatra chain, differs 6^'*5 from that derived from the Java 
chain, which difference may i^wirtly be ascribed to local declin¬ 
ation. The azimuths at that ^int differ 5"*3, which is prolribly 
to a great extent due to the accumulation of errors in connection 
with the great distance of the point Genook in Japara, which 
served as starting-point fox the computations of latitude and 
azimuth in the Java chain of triangles, and which is 540 km. 
from Karang. The publication of the determinations 
of latitude and azimuth carried out by the Geographical 
Service in West Java, will probably throw more light on the 
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cause of these differences.—Prof. Kamerlingh Onnes commuoi* 
cated on behalf of Mr. N. Kasterin, of Moscow» experiments 
on, and a theory of, the propagation of sound through a non- 
homogeneous medium. The s<^ution given has been rendered 
general by means of spherical functions for a medium consist¬ 
ing of equal spheres in a state of rest and arranged parallelopi- 
]>edically. Applications were made to the case when the 
dimensions of the spheres are small in comparison with the 
wave-length. Perfect analogy with the dispersion and absorp¬ 
tion of light was found ; the index of refraction, the dispersion 
curve, the absorption coefficient and the absorption bands in the 
acoustic spectrum were determined. The experiments were 
made with balls, arranged in tubes of quadratic cross section. 
Complete correspondence between olwervaiion and theory was 
found. 7 'he solution was also found for a medium, composed 
of gaseous spheres. Experiments, relative to this case, were 
made by placing a series of resonators in a ICundPs tube. Phase 
retardation on weaves passing through impediments was pre¬ 
viously observed by Kaaterin in the case of capillary weaves.— 
Prof. W. M. Julius presented a paper on a simple extension of the 
IVauss-PoggendorlHan method of reflector reading, by which it 
becomes possible directly to read not only 2a, Gut also tg 4a, 
A"* ba, fs ^ ‘ ad Hh. This effect is produced by 

repeated reflections of the incident rays between the reflector 
and the slightly silvered back of a small glass plate, jdaced in 
front of it. A photograph of the field of vision in the telescope 
was added, in which the four images (d the scale are seen 
simultaneously, the readings of which yield the various multiples 
-of 2a. 


DIARY OF SOCIETIES. 


CuniitngtpD. —On the Grouping of tomfe DivUloiiK of JuroRKiu Time : S. 
S. Bucknuiri. 

Hoval AaTKONQMiCAL Society, at 8. 

Ektomological Society, at S. 

THURSDAY, Ai'hii, 7. 

Mathematical'Society, at fi.—An Essay towaids the Generating 
Functiond of TemarUniR : Prof, Forsyth, F.R.S.—On Systomd of Forces 
in Space of » Dimensions ; W, }{. Voung.—Note on the Definition of a 
Continuum of h Dimensiom: A. E. H- IjOvc, F.R S. — On the Zeroe> 
of the Bessel Functions ; H. M, Macdonald. 

Linni£an Society, ai 8. -On the Brain of ihe Edentata, including 
Chlamydoph'trua : Dr. Elliott Smith.—Preliminary Account of some 
New Zeal.Tnd Aciiniaria : H, Farquhar, 


BOOKS AND SERIALS RECEIVED. 

Books.--A Trci4li!»c on Magnetism and Elcciricity : Prof. A. Gray, VqI. 
i (Macmillan).—Coniitii Internationale des Folds et Mesures, Proefcs- 
Verbaux des Stances dc 1807 (Paris, Gaulhier-Villars).-—Text-Hook of 
Physiology: edited by Prof. F, . A. Schafer, Vol. 1 (Pontland).- Bergens 
I Museums Aarbog, 1897 (Hergcu)-~Dic Wettf'rvorliftrsaga Prof. Dr. W. 
J, van Bebber, Zweiic Auflagc (Stuttgart, Euke).‘'-nie Fundametitalen 
Physikalischcn Eigenschaften der Krysiale : Dr. W. Voigt (Lcindg, 
VcU),—Die Energctlk: Dr. Cl. Helm (Leip^tig Veit).~Siatei,iiiatrs Vcai- 
Book: edited by Dr. I, S. ICeltie 189B (Macmillan), —Hints on the 
Mnnrigemcnt of Hawks, iffc : f. E. Harting, *nd edition (H. Cox).—Whai 
is Science? : Duke of Argyll (Edinburgh, Douglas) —The Mammals, Rep¬ 
tiles and Fishes of Essex : H, Laver (Chelmsford, llurrant). 

Serials,—M emoirs uf the Geological Survey of India, Vol. xxvii. Part 
a (Calcutta)—Ditto, Palaeoniologia Indica, ser. .w. Vol. 1, Port 4 ; Vol. 2. 
Pan I ; scv. xvi, V'ol i, Part*, 2 and 3 (Calcutta).—Astrophyxical Journal, 
March (Chicrigo),—Amertc.an Naturalist, February (tlinn).—Monthly 
Weather Review, December (Washington).—Jour«iil-of the Anthropological 
Institute. February (l*aul).—Journal ot the Chemical Society, March 
(Gurney). — Economic Journal, March (Macnii I Ian). —Humanitarian. April 
(Hutchinson)—Longman fi Maganine, April (Longmans).—Science Ah- 
stracts/jfFebruary ( Taylor), — Hininiel 11 nd Erde, March (Berlin. Paetcl) — 
C^hamlters's Journal. April (Cliainberi), 


THURSDAY, March 31. 

jRoval Society, at 4,30.— Total Eclipse of the. Sun, January 1898 : Pre* 
litninnry Report on the (.Ihser vat ions at Sahdol : W. H. M- Christie, 
C.B., F.R.S. (Astronomer Royal)—Preliminary Account of the Ob* 
servntions at Vuiadrug : Sir J. Norman Lockyer, K C.B., F.K.S.— 
r^olarisccpic Results at S:«lidol : Prof. H. H. Turner, F.R.S.—Note on 
Photograph# obtained at Ghogleu ; Dr. K. Copeland (A>tri>nomer Koval 
for Scotland).—Observations at Pulgaon : Cnptotu E. H. HilU, H.E,, 
and H. F. Newall. 

Society or Arts (Indian Section), at 4 30.—Tin* Earthquake in As.sarn : 
Henry Luttman*Johnson. 

Royal Inutitvtion, at 3. —Recent Researches in Magnetism and Din* 
magnetism: Prof. J. A. Fieinitig, F.R.S. 

Chemical Society, at 3.—Annual General Meeting. 

Camera Club, at 8,15.— Prof. Joly's System of Colour Photography: 
Captain Abney, C.B., F.R.S. 


FR/DAV, Aihil i. 

Royal Institution, at g.—Liquid Air as an Analytic Agent: Prof. 
f>ewar, F.R.S, 

Oeologists' As.socjatjon, at 8.—Addresses on the Excursion Programme 
fur 1898: H. W. Moncklon. Prof. J. F. Blake, and W. Whitaker, F.R.S. 

MONDAY, ArkiL 4. 

Society ok Chemical Industry, at 8.—The Bacterial Treatment of 
Sewage containing Manufacturing Refuse : W. J. Dibdin, 

Victoria Institute, at 4.30.—The Star-Worshippers in the East; S. M. 
ZwtMiier. 


TUESDAY, Ai-ril 5. 


Society or Arts, at S.— The British Empire, its Resources and Us 
Future : John tiOwles. 

-Zoological Society, at 8-30.—On the Species of Corals of the Genus 
MilU'pora\ Prof. Sydney J. Hickson, F.R.S.—* 0 n the Perforate Corals 
collected by the Author in the South Pacific : J. Stanley GArdiner.—On 
the Geographical Races of the Banting, Bos sondaiens \ H. Lydekker, 
F.R.S. 


V^Min ERA logical SOCIETY, at 6.—On SphasroMilWte ; G. T. Prior.—On the 
Occurrence of Monasite and Niobates and TanUlAtes of the Rare 
Earths in Swaziland : G. T. Prior.—On Scrtnaite. a New Titanate of 
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A MALPIGHI BICENTENARY VOLUME, 

Marcello Malpighi e Idpera sua, Scritti varii, Pp. 338. 

(Milan : Vallardi, 1897.) 

great Malpighi—Marcello Malpighi—to give him 
L his full name, anatomist, physiologist, botanistf 
pathologist, biologist, and above all natural philosopher, 
striking and powerful man of science in the latter half | 
of the seventeenth century, was born on March 10, 1628, 
in the house of his father, a farmer in easy circumstances 
in the outskirts of the town of Crevalore, which lies in 
the neighbourhood of Bologna. 

Last year the town of Crevalore, with the help of 
others, erected in its market-place, opposite the town 
hall, a bronze statue of their great townsman as a tangible 
token of how much they felt his worth. Dr. Pizzoli, the 
Secretary of the Committee for the erection of the monu¬ 
ment, conceived the happy idea of combining with the 
memorial of bronze one of another kind—one which should 
not be stationary at Crevalore, but wander far and wide— 
a printed book in which several men of science of different 
lands and pursuing different paths of inquiry might state 
what they knew and thought of their great common 
master of old times. Circumstances prevented the two 
memorials being completed in 1894, which would have 
been the bicentenary of Malpighi’s death, this taking 
place on November 29,1694 ; but the statue was unveiled 
last November, and the memorial volume is now before 
the world. 

It would be out of place in a notice such as this 
to dwell at length on Malpighi’s place in the history of 
biological science, or to attempt to discuss the value of 
his many and varied labours. I must content myself with 
giving a brief account of the contents of this memorial 
volume. 

The several contributions are very varied, both in length 
.and character ; and as one reads them in succession, a 
great deal of repetition is met with ; but this is unavoid- 
.able in a work written in the way in which this is written ; 
and it may at least be said that all the contributions will 
reward perusal. 

G. Atti (of Bologna) gives a biographical sketch, 
the shortness of which is, 1 cannot help thinking, much 
to be regretted ; and though Prof. Atti has written at 
length elsewhere, I feel sure that a fuller relation of Mal¬ 
pighi’s life, some genial narration of his personal story, 
free from any critical account of his scientific labours, 
would have been a very acceptable addition to the 
volume. 

Virchow contributes an <£loge, Haeckel an appreciative 
estimate of Malpighi as a philosophic naturalist, De 
Michelis (of Ravenna) an essay on Malpighi’s place in the 
History of Thought, Todaro (of Rome) a sympathetic view 
of him as a pioneer in biological studies and as an 
advocate of experimental medicine being considered as 
ai:\ integral part of the study of living things, and De 
Giovanni (of Padua) an exposition of his place in the de¬ 
velopment of pathological science. All these are short, 
wVile the contribution of Weiss (of Messina), entitled a 
; :|renei^Al introduction, dealing as it does with the several 
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aspects^'of Malpighi’s scientific activity, is necessarily 
longer. 

KfiUiker supplies a very brief but pregnant and ad¬ 
mirable statement of the many notable discoveries in 
general anatomy which we owe to Malpighi, Romiti (of 
Pisa) an estimate, also short, of Malpighi’s place in the 
history of topographical human anatomy, while Eternod 
(of Geneva) dwells more in detail on his worth as being 
one of the earliest to grasp the value of that research 
into minute structure, whether of plants or animals, 
wKi?ll we now call Histology, and indeed as being one 
of the founders of a branch of biological science which 
has, especially in these latter days, gathered in so many 
and such important truths. Cattaneo (of Genoa) expounds 
at length and in detail the great man’s many and varied 
contributions to comparative anatomy; and Perroncito (of 
Turin) adds a detailed account, which by reason of its very 
detail is most interesting, of Malpighi’s famous work on 
the silk worm, De Bombycc.” It will be remembered 
that Malpighi was led to undertake this investigation in 
consequence of a letter which the Royal Society of London 
addressed to him, through the hand of its Secretary 
Oldenburgh, and that the volume containing the account 
of the investigation was published by and on the financial 
responsibility of the Royal Society, being the first of a 
series of works by Malpighi thus published. Indeed 
after this onward nearly all Malpighi’s inquiries were 
published by the Royal Society. 

We learn from Dr. Pizzoli’s sympathetic preface that it 
had been intended to include a contribution on Malpighi 
as an embryologist, one of Malpighi’s works being “ De 
formatione pulH in ovo.” Through misadventure this in¬ 
tention failed ; but the value of Malpighi’s work in this 
direction is touched upon by more than one of the con¬ 
tributors just mentioned. 

Two contributions deal with Malpighi’s botanical re¬ 
searches. At its meeting of December 7, 1671, there was 
read before the Royal Society a preliminary sketch by 
Malpighi of his botanical investigations under the title of 
“Anatomes Plantarum Idea” ; and at the same meeting 
our countryman Nehemiah Grew laid before the Society a 
copy of his work entitled “The Anatomy of Plants begun,” 
which the Society in the previous spring had ordered to be 
printed. Much controversy has arisen in respect to the 
relative merits of Malpighi and Grew as the founders of 
the anatomy of plants. One of the above two contribu¬ 
tions is a short essay by Strasburger in which, while 
giving Grew all his due as an original inquirer, he claims 
for Malpighi a higher place as being a mind of wider 
grasp, as being one who in investigating plants was seek¬ 
ing a clue to the secrets not of plants only but of all living 
things. The other contribution, by Morini, is much longer 
and deals in detail with all Malpighi’s botanical studies, 
incidentally touching also on the controversy about (irew, 
and giving a brief sketch of the condition of botany before 
Malpighi began his work. 

I have myself contributed a condensed account of Mal¬ 
pighi’s relations with the Royal Society, explaining in a 
simple manner bow the correspondence between the one 
and the other began, how the Society undertook in suc¬ 
cession the publication of Malpighi’s most important 
workSt and how cordial and close was the intercourse 
between the great Italian inquirer and the learned 
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English body. Some-of the letters which passed between 
Malpighi and the Royal Society appear in the “Opeta 
Omnia.” But many others are preserved in the archives 
of the Society, and 1 thought that it would be well if aH 
these saw the light. 1 accordingly have added these 
letters—sortie from Malpighi to the Society or to one or 
other of the Secretaries, others from the latter to Mal¬ 
pighi, in all forty-two in number—as an Appendix to what 
I have written. In doing this I received most vatrtable 
assistance from Mr. Herbert Rix, the late Assistant 
Secretary to the Society. Probably some printeP^'and 
other verbal errors have escaped the notice of both of us. 

Lastly the volume contains an account, by^L. Frati, 
of the various medals issued in honour of Malpighi, and a 
bibliography, by C. Frati, both of Malpighi's own writings 
and of various writings about him. 

Dr. Pizzoli may certainly be congratulated on having 
produced an interesting and useful volume, the rekding 
of which cannot but do good. To stand back from the 
present rush of inquiry and controversy, to look across two 
centuries at a great man, struggling with the beginnings of 
problems which have since come down to us, some in part 
solved, but others with their solutions put still further off 
by the very increase of knowledge, is a useful lesson to every 
one of us. In any case the great men who in the past 
opened up for us paths of inquiry—and among these Mal¬ 
pighi takes a foremost place—ought not to remain mere 
names, known to us chiefly through being attached to 
some structure or to some piece of apparatus. We ought 
all of us to be able to form some idea of what they were 
and what they thought. The present volume will be a 
great help to any one, who can read Italian, towards 
such an end in respect to Marcello Malpighi. 

M, Foster. 

THE ARYO-SEMITIC SCHOOL OF 
MYTHOLOGY. 

Semitic Influence in Hellenic Mythology^ wilh special 
reference to the recent mythological works of the Right 
Hon. Prof F. Max Muller and Mr, Andrew Lang, I 
By R. Brown, junior. Pp. xvi + 288. (London ; I 
Williams and Norgate, 1898.) : 

T has been a wclUknown fact for many years past that 
the breach between the linguistic and anthropological j 
schools of mythology was growing steadily, and it was 
evident that a serious rupture must eventually occur. It 
was felt that the venerable linguistic method was being 
slowly but surely undermined by many workers, and that 
the anthropologists were consolidating their position in a 
remarkable manner. The rupture, however, might have 
been delayed, and the two schools might have made 
concessions mutually in the interests of the peace and 
progress of the science, the advancement of which each 
party professed to have at heart, had they been allowed 
to do so. But it was not to be, and the immediate cause 
of battle between the rival schools was the publication of 
Prof. Max Muller's “ Contributions to the Science of 
Mythology,” wherein the great writer discussed with his 
characteristic learning the subjects on which he is the 
first authority at present. This work was violently 
attacked by Mr, Andrew Lang, who, it cannot be denied, 
impressed many by his skill in word trickery and brilliant 
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phrases, and the unwary reader mky quite well be for¬ 
given if he was led astray by a flood of journalistic 
eloquence. Those, however, who had arty knowledge of the 
subject saw at once that Mr. Lang did not represent the 
anthropological school, and that he had no right to pretend 
to do so ; for as is well known he has shown no evidence 
that he possesses any special knowledge of any one of 
the subjects which go to form that complex whole balled 
mythology. Prof. Max Muller may have made mistakes, 
but he knows his languages ; Mr. Lang has a competent 
knowledge of no Oriental language, and can never now 
acquire even a working hold upon the dialects of the 
East, wherein Prof. Max Muller was an authority thirty 
years ago. To us it seems doubtful if Mr. Lnng has 
sufficient knowledge of Eastern linguistics to understand 
all the points of Prof. Max MviUePs position. In any case 
Mr. Lang's attack upon the Oxford Professor was futile, 
and all it served to do was to show that Mr. Lang had mis¬ 
taken his own powers, and that he had without any proper 
authority assumed to himself the right to act as spokes- 
man for the anthropological school of mythology. Now, it 
seems, another combatant has joined in the fray in the 
person of Mr. Robert Brown, junior, who, though wishing 
to support Prof. Max Muller against Mr. Lang, has a few 
objections to urge against the venerable scholar, and an 
axe of his own to grind. Mr. Brown, like Mr. Lang, 
makes himself the spokesman of a ** School ” which, 
he says, ** for present purposes, 1 may style the Aryo- 
Semitic,” and though he recognises “the vast results 
that have sprung from the scientihe application of Aryan 
linguistics,” he is “in entire sympathy with the researches 
of anthropology in general, and of folk-lore in particular.*^ 
The cynical outsider will have some difficulty in under¬ 
standing the position of such a Mr. Facing-both-ways* 
As far as we can see, Mr. Brown has printed his book to 
prove that Hellenic mythology owes a pretty big debt 
to Semitic peoples ; but then, no one, so far as we know, 
ever doubted this obvious fact. Mr. Brown has also 
taken a great dislike to Mr. Lang, the evidence of which 
forces itself upon the reader in several places. Mr» 
Brown's dislike is so strong that in order to relieve his 
feelings, he is obliged to write a number of childish 
things, which any friend of his would have excised fronn 
his manuscript before it was printed. Mr. Brown also 
falls foul of Mr. Frazer, the author of the “Golden 
Bough,” and when, like Mr* Silas Wegg, Mr. Brown is 
obliged to “ drop into poetry,” and to print in a book 
intended to be serious the silly lines (p. 14), 

O Mr. Frazer, Mr, Frater, what a man you ate I 

I never thought when you set out that you would ** go so Car,” 

we can only regret that Prof. Max Muller has been 
“taken up” by Mr. Brown. Moreover, to talk of a 
“ Covent-garden-market theory of mythology” (p. 15) is 
hardly the language which we should expect from one 
who calls himself a supponer, and, in some respects, a 
disciple of Prof. Max Muller. 

It is time to ask now what Mr. Brown’s qualiticatioiis 
are for his self-assumed rSie of defender of Prof. Max 
Muller. In reading over his pages we see that a great 
many languages are quoted, and that a vigorous attempt 
has been made by Mr. Brown to mark the quantities of 
the vowels which occur in the extracts ; the pa^s Idole 
not only learned but terrible. Bat it Is one thii^ to ^ 
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able to find words in a dictionary, and another to know the 
language to which the dictionary is the key. Mr- Brown 
has written many |>aper8 on astronomical matters, and 
we are willing to assume, for the sake of argument, that 
they may be of value; but from the manner in which 
he writes the words of one of the languages which he 
quotes, that is to say Hebrew, we are convinced that 
his knowledge of it is of an elementary character. An 
example or two will show what we mean. On p. 115 
he speaks of Sanchouniathan, meaning Sanchon-yathan 
(we leave out the vowel quantities because they are not 
necessary); this spelling shows that Mr. Brown took the 
name from a non-English book, and did not know that 
SanchOn was the form of the god's name. The spelling 
Aschthlrch (pp. 115 and 183) is another example of the 
same thing. On p. 116 {bis) he prints Qarniltm for 
Qamayim^ which shows that he does not know how to 
transcribe the dual ending in Hebrew ; the a cannot be 
long here unless it carries the accent. On p. 133 he gives 
dayon as the Hebrew for the word judge'' ; as a matter 
of fact it is dayydn ; on p. 149 he writes Ai Ifinu for 
dldnu; on p. i8r, Qastu for Qashtuj on p. 182, Dagtm 
for Ddgirft; on p. 142, Kiyfin for Ktyydn; on p. 133, 
anoshtm for Andshlm; and $0 on in many places. These 
are not mere misprints, and they show the want of 
knowledge of elementary principles of Hebrew grammar, 
lie often vocalises Phoenician words in defiance of all the 
laws which governed the Masoretes in their deliber¬ 
ations, and yet when he has good authority for adding 
the lengths of the vowels he fails to do so ; see on p. 183^ 
where he writes Kimah for Kimdh. We cannot attempt 
to follow Mr. Brown in his Accadian, and “ Hittite,” and 
other little-known dialects, but the general impression 
which we gather from his book is that he is little more 
of a genuine expert in linguistic mythology than is Mr. 
Lang ; and Mr. Lang is a brilliant, amusing writer, 
whilst Mr, Brown is not. The silly remarks on p. 85 
are in very bad taste. The scholars of Oxford, Cam¬ 
bridge and London are only too glad to help on learning 
in any shape or form, and no honest worker is pushed 
aside at any of these places because he does not live 
there, or is not a graduate of the University. When 
professors of the Aryan and Semitic languages are con¬ 
vinced that Mr. Brown has a competent knowledge of 
these tongues, they will be prepared to believe that he 
knows accurately Accadian and “ Hittite,” and to accept 
his conclusions ; meanwhile Mr. Brown’s present work 
will delay that result. 


developmbntal mechanics. 

Programm und Forschungsmethoden der Entwicklungs- 
nuchanik der Organismen^ liichverstdndlich dargesiellU 
Von Wilhelm Roux, 0.6. Professor der Anatomic und 
Direktprdes anatomischen Instituts zu Halle. Zugleich 
«ine Erwiderung auf O. Hertwig^s Schrift Biologic und 
Mechanik. Pp. 303. (Leipzig ; Verlag von Wilhelm 
Engelmann, 1897.) 

T is questionable whether Dn Wilhelm Roux does 
not do more barm than good to the cause which he 
Inti at heart by his excessive fondness for prograi^es. 
The vtrork which lies bdbre us is at least the fourth of "\ 
«ki?ies of ex|>osiMoits of the nature, aims and methods of 
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the subject of developmental mechanics, and it dififers but 
little from its predecessors (consisting as it largely does 
of extracts and quotations from them, with explanatory 
and justificatory additions) in the complacent, not to 
say assertive, manner in which its author extols his own 
methods and aims at the expense of those which have 
hitherto been in use among zoologists. To our thinking 
Dr. Houx^s weakness lies not in his aims, which are legiti¬ 
mate and praiseworthy, nor in bis methods, which are 
carefully considered, but in the persistence with which 
he lectures his colleagues on their shortcomings and 
on his own rectitude. Dififerent persons are difiercntly 
affected by oft-repeated homilies : some will acquiesce, 
the greater number will escape by indifference, and others 
will be goaded into active hostility to what they regard 
as the pretensions of the author. To the last category 
belongs Dr. Oscar Hertwig, who has recently attacked 
Roux in an unsparing manner, asserting that his pro¬ 
gramme is obscure and wanting in novelty ; that since it 
is not new the very name of developmental mechanics is 
superfluous and, moreover, incorrect; that the method, 
in so far as it is new, cannot lead to any progress in 
biology; that it is inapplicable to the subject; and finally, 
that in so far as it has been applied by Roux, it has been 
applied in so faulty and slovenly a manner as to have 
produced error instead of enlightenment. 

The issue between the new method and the old is very 
clearly raised, and the present work is chiefly concerned 
in repelling Hertwig's attack. It would take far too much 
space to attempt to describe the numerous questions 
which enter into the dispute, questions which involve 
discussions on the laws of causation, on the theory of 
mechanics, on nomenclature, and on numerous matters 
of fact. 

Our general impression after reading Roux’s article, is 
that he has come out of the contest with credit, and that 
in some particulars he has successfully overthrown 
Hertwig’s attack. It must be remembered that Roux is 
by no means an empty theorist: he has preached, as we 
think, over-much, but he has also practised largely and 
with great success, and whatever d priori objections may 
be taken to the methods which he inculcates, he has been 
able to show us, by the results which he has himself 
achieved, that the method of e.\periment may be applied 
with great advantage to the elucidation of embryological 
phenomena. His contention in this and earlier essays 
is, that the biological methods lately in vogue are purely 
descriptive and based upon simple observation, and that 
therefore they do not, and cannot, give a causal account 
of biological phenomena. To obtain a knowledge of 
causal relations, one must, says Roux, have recourse to 
experiment, and further than this, to “causal analytical 
experiment.’’ 

It is not quite easy to understand the antithesis 
between simple experiment and causal analytical ex¬ 
periment, though our author evidently attaches special 
value to the latter term,'for he repeats it again and again. 
Seemingly it means nothing more than that every ex¬ 
periment should be conducted with strict attention to the 
particular question to be solved and with due regard to 
secondary and disturbing influences, conditions which, 
to the ordinary uninstructed person, would seem to be 
necessary to every experiment worthy of the name. This 
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however, is a matter of secondary importance ; Roux 
insists specially on the use of experiment—accurate 
painstakings experiment—in biological investigation. He 
further indicates that developing organisms afford the 
most fruitful field for the experimental method, for there 
one may most certainly hope to discover the formative 
forces which by their interaction co-operate to produce 
those formal changes which we have come to know by 
the method of simple observation. It is on this si^bject 
that Hertwig differs most widely with him. According 
to the latter author, there is no place for the experimental 
method in embryology. Experiment is nothing more 
than the production of changes of state in existences. 
In the inorganic world we have to deal with relatively 
stable existences, and before we can make any assertions 
of cause and effect about them we must bring about 
a change of state in them. In the organic world, 
however, the case is widely different. It is the character¬ 
istic of living bodies that they are always undergoing 
changes of slate, and the changes are most characteristic 
and most conspicuous during the period of embryonic 
development. Thus nature does for man in the organic 
what he himself has to effect in the inorganic world, and 
it is only necessary for him to observe and record the 
natural successive changes in order to be able to state a j 
series of relations of antecedent and consequent. Thus 
Hertwig says— 

** Every antecedent state is the cause of that which 
follows it ... a living frog’s ovum is the antecedent 
which of invariable necessity leads to the establish¬ 
ment of a frog’s gastrula as a consequent, if only 
the conditions and circumstances necessary to further 
development are fulfilled. For the words antecedent 
and consequent one may equally well substitute 
the words cause and effect. Hence embryological 
research, which ‘describes’ the change of the frog’s 
ovum into the gastrula, asserts a causal relation, and in 
so far as it docs this for all the stages of the develop¬ 
ment of the frog from the egg, it asserts the law of the 
development of the frog. In this sense the research of 
the last fifty years has brought to light the most im¬ 
portant causal knowledge. Is not the recognition that 
the 6vum and the spermatozoon are simple elementary 
organisms and that, as such, when the appropriate 
conditions arc fulfilled, they unite in themselves all the 
causes (exception being made of causes ex/emcr) which 
are necessary to the production of a new being, and that 
they in fact bring it into existence, is not this a causal 
recognition ? ” 

The above paragraph is quoted by Roux as illus¬ 
trating very clearly the difference between his and 
Hertwig’s standpoints. Hertwig imagines that the ends 
of science are.fulfilled by the enumeration and description 
of different states, and holds that our task is finished 
when we are able to assert that any one state invariably 
proceeds from another state immediately preceding it. 
Roux admits the necessity and value of this knowledge, 
but declares that it is only a step towards a causal 
explanation of the phenomena, and is far from satisfying 
our desire for a full explanation. 

An illustration will serve to make the point clear. 
Hertwig’s position would be that of an astronomer who 
was content with the truth arrived at by Kepler, that 
the observed successive positions of the planets are due 
to their paths being elliptical. Having ascertained the 
nature of the planets’ orbits, he would be justified in 
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asserting that the observed positions of the planets were 
due to—that is, were caused by—the fact that their paths 
are elliptical. But this would not be a sufficient causa) 
explanation of the planetary movements. There is 
clearly a further question as to why the paths are 
elliptical, and the elucidation of this question was reserved 
for Newton. Hertwig would suggest that embryological 
inquiry should stop short at a point analogous to that 
gained by Kepler, and that we should content ourselves 
with the assertion that the states which we observe in 
individual ontogenies are what they are because the 
organisms in question describe a sort of normal curve in 
the courses of their development. It is hardly possible 
to refuse one’s sympathy to Roux when he declines to be 
content to stop at this point, and urges that the know¬ 
ledge hitherto acquired is but a preliminary to further 
inquiry, Everybody who has studied and reflected upon 
the facts of embryology must have felt the necessity for 
further enlightenment as to why, and in virtue of what 
inherent energies the ovum is able to go through the 
complex succession of changes which lead to the 
establishment of the adult individual. Various theoretical 
solutions of the problem have been offered, but they 
have not proved satisfactory. Roux steps forward and 
shows that the only possible solution is by the method of 
experimental investigation. Since he himself admits 
that the problem was present to the mind of von Biir, it 
is clear that his aim is not new, and in this unimportant 
matter Hertwig is right ; but if the aim is not new, it 
has only recently become practical, and Roux may lay 
claim to the chief credit of having seen that the time was 
ripe for trying to realise it. 

But it is one thing to have a legitimate and definite 
object in view, another thing to devise the most appro¬ 
priate means of attaining to it. Roux has entire faith in 
experiment. Hertwig objects to the experimental method, 
because in the act of making an experiment one disturbs 
the normal course of vital phenomena, and obtains 
abnormal results, from which notliing can with certainty 
be predicated as regards natural processes, Biitschb 
has in a similar .sense objected that the introduction 
disturbing factors into ontogeny involves a complication 
in the results, which can only be justly estimated when 
the elements of the mechanics of normal developmental 
processes are well ascertained. The answer to this is 
that no progress is possible if one allows one’s self to be 
discouraged by d priori objections and difficulties, and 
that the method of experiment, so far as it has gone, has 
been successful almost beyond anticipation. 

As regards the title “Developmental Mechanics” 
{Entwcklungsmechanik\ which Roux justifies at some 
length, it need only be said here that the equivalent 
“Experimental Embryology” most generally used in 
England and America, though not expressly disavowed 
by him, differs in its connotation from the title which he 
has selected. Thus on p. 176, “ Entwicklungsmecbanik 
bedeutet also die Lehre von deh Entwickiungs- 
bewegungen”: the essential idea is not contained in 
the term Experimental Embryology. 

Roux’s last task is to defend his practical methods and 
results against the criticisms of Hertwig, who ba$ pbt 
hesitated to say that his piieparations were so^i^^ 
in point Of histological t^niqde tiiithtnf ^ c 
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inferred from them. Roux retorts with a criticism of 
Hertwig's control experiments on the same objects 
(frog's Ova), and it is difficult to decide between two 
observers who mutually accuse each other of inaccuracy 
and want of attention to detail. 

So far as one can judge the advantage in the polemic 
ties with Koux, the more so because he invites our con¬ 
fidence by asking any one who is interested to come and 
inspect his preparations of hemiembryos, and to judge 
for himself whether or not he has described them truly, 
and whether they do not support the theoretical con¬ 
clusions drawn from them. 


BRITISH VERTEBRATES. 

A Sketch of the Natural History ( Vertebrates') of the 

British Isles. By F. G. Aflalo, i2mo, pp. xiv+498. 

Illustrated. (Edinburgh and London : Blackwood and 

Sons, 1898.) 

ITH the host of books in existence on British 
animals, it is a somewhat curious fact that, so 
far as we are aware, there is none which treats of all the 
vertebrates collectively, with the exception of Jenyns’s 

Manual,” published in 1835. Still more curiously, that 
particular work happens to be omitted from the very 
useful bibliography Mr. Aflalo gives at the end of his 
little volume ! Under these circumstances, the work 
before us fills a distinct gap ; and as it is beautifully 
illustrated and brightly written, it ought to command a 
ready sale among those desirous of knowing something 
about the higher animals of our islands without being- 
bored by technicalities. 

Needless to say, it is not a book for the professed 
naturalist, and should not therefore be criticised from his I 
standpoint. It has no pretence to be an advanced edu¬ 
cational text-book ; but is intended to appeal to those 
who have the field-fever " strongly developed, and who 
are certainly in need of a cheap and portable volume 
dealing with all the vertebrates to be met with by field 
and flood in the British Isles. To be as accurate as 
possible without being dry, to produce a chatty little 
handbook, and not a dissecting-room manual, seems to 
have been the main object of the author ; and in this 
laudable endeavour, in our opinion, he may fairly claim 
to have succeeded. 

One very notable feature in the book is that scientific 
names are relegated to a scries of tables, prefixed to the 
groups to which they reffer, and that in the text the 
animals appear under the popular designations alone. 
This certainly renders the volume much more readable 
than would otherwise be the case. Special attention is 
given to the life-history of each animal treated ; but 
descriptive details sufficient to distinguish the species 
firom its British relatives are ^dded, and in those cases 
where we have perused them, appear all that can be 
reasonably required. 

Any nomenclatural list is now-a-days open to criticism, 
were we disposed to be critical on this subject. But in 
the main the author appears to have steered a fairly 
middle course between extreme innovations and old- 
fashioned views. In one case he is clearly wrong— 

! namely, in calling the marten Maries sylvatica^ and 
r^trictlng Musisia to the polecats and weasels. In 
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birds, we are glad to see he employs genera mostly in a 
wide sense, so that the blackbird and ouzels appear in 
the same genus as the song-thrush. But these are de* 
tails in which his readers have probably little or no 
interest, and which his critic may therefore leave alone. 

If we might suggest an improvement, it would have 
been to curtail the amount pf space devoted to the 
sperm-whale, which scarcely comes under the designa¬ 
tion of a British animal, and to give more details with 
regard to some of the smaller mammals. For instance, 
a little more might have been added as fb the colour- 
changes of the squirrel, and the distinctive coloration of 
the tail of the British form ; while further information as 
to the black variety of the water-vole being restricted to 
damp localities might have been desirable. Perhaps, 
however, the author is better acquainted with the tastes 
of his readers than is his critic ; and personally we con¬ 
fess to much more interest in reading the anecdotes re¬ 
lating to ambergris than we should in wading through 
detaiLs of coloration of fur and feathers—important as 
these latter undoubtedly are in their proper place. 

As regards paper, type, illustrations (from the facile 
pencil of Mr. Lodge), and freedom from misprints, the 
volume appears all that can be desired. As an 
Easter gift to friends, whether young or old, interested 
in the natural history of our own islands—which is the 
proper commencement of zoological studies—no volume 
could be more appropriate. R. L. 


OUR BOOK SHELF. 

Canadds Metals. By Prof. Roberts-Austen, C.B., D.C.L., 
F.R.S, Pp. 46. (London ; Macmillan and Co., Ltd., 
1898.) 

The address which Prof. Roberts-Austen delivered at 
the Toronto meeting of the British Association last year, 
and afterwards repeated at the Imperial Institute, was 
so well received on each occasion that there must be 
many who will welcome its appearance in book form. 
The main object of the address was to indicate the 
nature and distribution of Canada’s mineral wealth ; but, 
to lend additional interest to the subject, and afford a 
base for experimental illustration, a specific metal— 
nickel—which is especially Canada’s own, was given the 
most prominent place in the discourse. 

How great is the mineral wealth of the Uominion is 
understood by all who know the work and publications 
of the officers of the Canadian Geological Survey. Re¬ 
port upon report have been published on the mineral 
resources of the various provinces, but they have mostly 
gone unrecognised in England, and British efforts have 
been tardy in developing the riches in Canadian territory. 
Ten years ago Dr. Dawson published his exhaustive 
and glowing report on the mineral wealth of British 
Columbia, in which he pointed out the richness of the 
region in auriferous deposits, and stated that alluvial 
gold would probably be found in the bed of every tribu¬ 
tary of the Yukon. Had British capitalists known how 
to value reports of this character, they would long ago 
have developed the Yukon basin instead of waiting 
until the success of placer mining at Forty Mile Creek 
in 1896 called public attention to the extraordinary rich¬ 
ness of the district in precious metals. The facts brought 
together by Prof. Roberts-Austen will, however, help to 
make the extent and variety of Canada's mineral deposits 
better known than they have been, and will also show 
that, large as is the output at the present time, it will 
certainly be enormously exceeded in the future. 
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Frp^ .t|k« general subject of Canadian mineral re- 
sour(^f %nd the need for their development, Prof. 
Roberts^.^sten passes to a particular metal'-’nickel. 
The splasAk of a falling marble which is dropped into 
milk, and of a gold bullet dropping into molten gold, is 
shown, by means of reproductions of photographs, to 
bear a resemblance to the splash JSfQduced upon armour 
plates by projectiles. To precept't^ hiarble from enter¬ 
ing the milk, the surface of the might be hardened 
by freezing it. Using this illusttatidn, Prof Roberts- 
Austen ingeniously explains that irt a similar way an 
armour plate should have a face of rigid steel to 
break up a projectile, and a tough back to save^ the 
plate from fracture. These conditions are obtained by 
the addition of 4 or 5 per cent, of nickel to steel. * 

There are many curious points connected with the 
relations of iron and nickel, and several of scientific 
interest are described in the present volume. Every one 
interested in the properties of metals, or desirous of 
obtaining a concise and trustworthy account of Canada’s 
mineral riches, should read what Prof Roberts-Austen 
has to say upon these subjects. 

Hann^ Hochstetter^ Pokomy-^AUgemane Erdkunde^ 

Fiiftftey neu-bearbeitete Auflage. II. Abthetlurg; 

Die feste Erdrindc und inre Formen. Von Ed. 

Bruckner. Pp. xii + 368, (Wien: F. Tempsky, 

1898). 

Ik undertaking to produce a new edition of HochstettePs 
share in the AUgemeine EniJ^unde^ Prof Bruckner very 
wisely determined to rewrite the whole section, and so to 
bring it into line with contemporary methods and results. 
The scope of this treatise on the crust of the earth and 
its forms includes a sketch of petrography, geological 
structure, stratigraphy, the agencies which work on the 
earth’s surface (classed as endogenous and exogenous), 
the forms of the crust, and the morphology of the land- 
surface. 

Prof Briickner follows Richthofen and Penck for the 
most part; but his range is wide, and he pavs due regard 
to the work of British and American geologists. It is 
particularly noteworthy that an authority who knows the 
Alps so well should refrain from making them the main 
source of his illustrative examples. In speaking of the 
interior of the earth the author leans to the view of the 
central part being in a gaseous stale, the gaseous rock 
being reduced by intense pressure to a higher density than 
any liquid known on the surface ; but he quotes and very 
impartially discusses the more generally accepted view of 
a solid earth due to the raised melting-point of rocks under 
pressure. Earlhqu^es are treated at some length ; but 
the work of Milne is not referred to, Rebeur-Paschwitz 
being the principal modern authority cited. In dis¬ 
cussing the origin of land-forms, more weight is given 
than in most text-books with which we are familiar to 
the importance of tilted or vertically displaced blocks of 
crust, and relatively less importance is attributed to 
folded structures. In treating of the rMme of rivers 
and the classification of land-forms, ftof. Briickner 
follows Penck closely. 

A number of useful references are given to special 
works treating on the special departments under notice ; 
and it is gratifying to find a fair proportion of English 
books amongst those cited. In speaking of caverns, 
however, the author fails to riiention M. Martens 
important researches, or to refer to the Speleological 
Society- The revision of the work is very thorough ; the 
only serious misprint of proper names we have noticed 
is the citation of the author of the Mundus Subterramm 
as “ Kirchner ” in place of “ Kircher." 

This important work, so well-written by a master of 
his subject, is simply one amongst many German books 
on physical jreogiaphy, a class still very poorly repre¬ 
sented in the^nf^ish language. H. R. M. 

NO. 1484. VOL. 57] 


^EUnuntary Bo/any^ By Percy Groom, MA., F.L.S. 

Pp. X + 352. (London.; G. Bell and Sons, igpg.,) 

In nis preface the author explains that his object haS' 
been “to plnce the subject before elementary students 
in slich a way as to exercise to the full their powers of 
observation, and to enable them to make accurate 
deductions for themselves from the facts which they 
observe.” The book is written on the assumption that a 
compound microscope is not employed ; and in the 
section on physiology no knowledge of the histology 
of plants is assumed. There are already numerous 
books more or less suitable as guides to the student 
of elementary botany, some of them so excellent as to* 
leave little, if anything, to be desired in their specia> 
fields. But they either omit a good deal that might 
readily enough be examined and verified even by 
beginners, or they require such a use of the compound 
microscope as is scarcely practicable in the teaching of 
botany in schools. A book on t|ie lines indicated by 
Mr. Groom should prove very helpful alike to beginners' 
and to teachers, ana would doubtless be welcomed if felt 
to be the result of adequate personal experience. But 
we cannot altogether congratulate the author on his^ 
success in carrying out his objects, despite the merits 
of his work, cspeciall> if it is intended as a school-book. 
Children can scarcely be expected to Ijenefit as mucN 
from the study of general morphology as from the 
examination of selected plants, in which they could 
observe and gradually become familiar with the various' 
structures and life-histories. 

The definitions of terms are at limes scarcely in keep¬ 
ing with general usage ; for example, those of compound' 
ieavesy (Tsiivaiion and vemaiioHy and compound fruits. 
It may be questioned whether the statement—“that 
portion of a single flower which persists after fertilisatioi> 
until the seeds are ripe is termed the fruit is preferable 
to the usual definition. The classification of fruits also- 
is unsatisfactory. 

Such a statement as that “ a root can only produce as 
lateral members branches like itself” is misleading, and 
indicates want of care. The broduction of buds by roots 
can easily be verified ; indeed, the author refers to their 
growth on roots under “ adventitious shoots," 

In the physiology a knowledge of chemistry is assumed 
to an extent beyond what is to be looked for in many 
schools. In consequence a good deal of this section 
could be little more than words to those for whom the 
book seems to be intended. The plants treated of aB 
belong to the flowering plants, though there seems no 
good reason why representatives of the larger cryptogams 
should not find a place in such a work. But the task of 
a censor is unpleasant; and although it has been 
necessary to criticise what must impair me usefulness of 
the boolq we gladly recognise that it should often be 
found suggestive by teachers and others possessed of 
sufficient knowledge to avoi^ being misled where the 
risk exists. The book is weH printed, and is of very 
convenient size, and the illustrations are good and 
numerous ; but it would have made them more useful 
had some of them been repeated where more than once 
particularly referred to and explained. References to 
figures, sometimes many pages baclq are apt to be 
irriuting. 

Aiembk Club Reprints^ "Sto- 13. Tbe Early ffisiary of 

Chlorine, Reset^rches on Moleesdar.Asymmet^- 

Pp. 46 and 48. (Edinburgh; W. F. 1897*) 

The first of these reprints contains translations of papers 

Carl Wilhelm Scneele (I774)» G. L, Berthotlet (^ 7 ^ 5 )? 
Guyton de Morveau (1787), and L Gay-Lussac inn 
L. L Thenard (1809), This volume, togeftier with die 
earlier reprint in thi^ , series (No.p), 
researches, completes the litstpty of chlorine from its oil* 
covery by ScheHi to the pifOqf ^ its ejlerpenl^ iimthw* 
I by Davy. The importance of this dbcuiitoii upf^ 
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development of chemistry is obvious, but it is somewhat 
difficult to step back from what is now common-place 
knowledge, to the standpoint of these early pioneers. 
The paper of Scheele, although worded in terms of the 
theory of phlogiston, is remarkable for its terseness and 
li^cidity, and for the clear and correct ideas expressed 
upon the nature of the new gas. Indeed, if the word 
hydrogen be substituted for phlogiston, Scheele’s explan¬ 
ation of , the action of hydrochloric acid upon the black 
oxide of manganese almost represents our present know¬ 
ledge. Berthollet, on the other hand, writes very 
voluminously upon a very slender experimental basis, 
and as an ardent exponent of the views of Lavoisier, 
concludes that chlorine gas is the oxide of an unknown 
radical, and this fixed idea leads to quite erroneous 
interpretations of observed facts. 

That the effect of a preconceived idea, however, is not 
always prejudicial, is shown in the two lectures by Pasteur 
on Molecular Asymmetry, which form the contents of the 
second of the reprints under notice. Here Pasteur 
distinctly states that but for his preconceived idea as to 
the inter-relation of hemihedry and rotatory phenomena, 
he would not have discovered the opposite hemihedry of 
the paratartrate and tartrate of soda and ammonia ; a 
difference missed by so careful an observer as Mit- 
schcrlich. 

The English translation of these famous lectures 
possesses all the charm of the original. In them we have 
a complete account of Pasteur's work on optically active 
•compounds, and, as the editor states in the preface, it is 
remarkable that the three ways of separating optical 
isomers here described are still the only ones known, 
and that there is scarcely a statetnent which would be 
changed if the whole were to be written to-day. 

Practical Toxtcolo^ for Physicians and Students, By 

Prof. Dn Rudolf Kobert, late Director of the Pharma¬ 
cological Institute, Dorpat, Russia. Translated and 

edit^ by L. H. Friedburg, Ph.D, Pp. xiii -f 20T. 

(New York : William R. Jenkins, 1897.) 

The work before us is a translation of a book by Prof. 
Kobert, the second edition of which was issued in 1887. 
While the author was engaged upon his Lehrbuch der 
Intoxicationen,'’ by which he is for the most part known 
in this country, and with which the present work must 
not be confustd, he allowed the latter to run out of print. 
In 1894 he wrote the third German edition, and it is 
this which Dr. Friedburg has now translated and edited, 
three years after its issue. As we have not had the 
•opportunity of seeing the third German edition of the 
original, we are unable to measure either the quality or 
-extent of Dr. Friedburg's editing. With i^cgard to 
ihis translating, it is the worst which has ever come 
onder our notice. In fact the English language, in Dr. 
Friedburg's hands, is extremely difficult to understand. 
As this is a very stt^g statement it behoves us 
to give an instance, wlich, bv the way, is not the 
worst we could find. Dr. Friedburg is speaking of a 
rise of blood pressure of peripheral origin. “If this is 
the case, the nse must obtain after the injection of the 
poison into the blood of an animal even if the marrow 
<»f the neck has been cut through and whose spinal 
marrow has been drilled outj We quote this instance, 
since it shows that the autli^ is not only deplorably 
ignorant of the Eztglish language, but has no knowledge 
^ the English equivalents of German physiological ex¬ 
pressions. Dr. Friedburg^s Latin is no better than his 
English ; the plural of vagus is always written “ vagii,” 
and so polymorphic is the declension of this noun that 
we find the nominative singular written “ vagis.” 

To turn from the manner of the book to the matter, 
a is undoubtedly full of information, and, if properly 
translated by some one acquainted with pharmacological 
and the English language, would be valuable to 
lioth the pharmacologist and toxicologist. F. W. T. 
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PVkat is Life ? or^ Where are w f What are we ? 
Whence {lid we come f and Whrt/ser do w got By 
Frederick Hovenden, F.L.S., F.G.S., F.R.M.S Pp. 
xiv + 290. (London : Chapman and Hall, 1897.) 
Many matters are dealt with in this book, ranging from 
the stellar universe to cell structure. About half the 
text is made up o( qyotkilotis from the writings and utter¬ 
ances of men of afcience, distinguished and otherwise, 
and the remainder consists of perplexing conclusions 
which the extracts are held to support. Excessive zeal 
is shown in establishing fundamental truthvbut that may 
be forgiven. It is when the author expands into the 
efoer, so as to embrace in his comprehensive idea such 
diverse subjects as the Pentateuch and the currency ques¬ 
tion, that we lose the connections of the argument. The 
chief conclusions arrived at are stated in the foUowing 
words :— 

“From the combining power of the strongest species 
of atoms under the influence of Ether, arises the form¬ 
ation of cells. 

“Cells under the influence of the strongest cell group 
themselves to form highly complex structures or organ¬ 
isms, hence the most complex of all organisms—Man. 
The activity of cells forms that activity we call Human 
Life. Thus Life is the sum of the activity or energy of 
molecules formed of atoms. 

“The power of the regeneration of molecules causes 
regeneration of cells, and this causes regeneration of 
Life. Life is eternal." 

La Tuherculose et son Treutetnent kygUnique, Par 
Prosper Merklen, Interne des h6pitaux de Paris. 
Edited by Felix Alcan. Pp. (Paris : Ancienne 
Librairie Germer, Bailli^re et Cie.) 

This little book forms No. c.xix. of the “ Bibliothfeque 
Utile ^ series, and is certainly calculated to serve a 
useful purpose. It addresses the public, and not the 
medical profession. The nature of tubercular disease is 
very clearly and accurately set forth in plain language, 
together wkh its chief manifestations in man, and the 
princi{>le 5 underlying its prophylaxis and treatment. It 
IS indisputably true that in the case of a preventable 
disease like tuberculosis, which constitutes one of the 
main scourges of civilised man, a dissemination of sound 
knowledge on the subject is the first necessary step in 
educating public opinion up 10 the hygienic require¬ 
ments and sanitary restrictions which are demanded to 
check its spread. The present brochure is a creditable 
effort in this direction : the author has succeeded in 
placing home truths on the subject in a very clear light, 
and hts remarks cannot fail to be of direct benefit to 
the public. 

Marriage Customs in Many Lands, By the Rev. H. M, 
Hutchinson, B.A., F.G.S. l*p* xii + 348. (London: 
Seeley and Co., Ltd., 1897.) 

Mr. Hutchinson, forsaking geological subjects for a 
time, presents in this volume a purely popular account 
of the quaint customs connected with marriage in many 
parts of the world. He has not attempted to discuss 
the scientific questions relating to the history and origin 
of human marriage, but has merely aimed at providing 
the general public with readable descriptions of curious 
nuptial ceremonies of various peoples and races. The 
readers for whom the volume is intended will find much 
to interest and amuse them in it; and the excellent 
illustrations—among the best of their kind—give the 
book additional attraction. Authorities may not agree 
with all Mr. Hutchinson says ; but, as the book is a 
compilation, the mistakes-are usually the mistakes of tim 
sources from which the information has been derived, 
and the only criticism that can be offered is whether the 
author has exercised sufficient discrimination in the 
collectkin of material. 



536 


NATURE 


[April 7, 1898 


LETTERS_ TO THE EDITOR 

[The EcNhr does not hold himself responsible for opinions ex^ 
pressed by his correspondents. Neither can he underiaks 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.] 

Misleading Applications of Familiar Scientific Terms. 

May I, not as an expert in science, but as one who has niadc 
some research into the conditions of lucidity, venture to tftank 
you for the protest which appears in your current nlmiber 
against a misleading application of the familiar term ** Light’' ? 
This is not of course ine only instance of the kind; but it seems 
especially regrettable as tending, by the very success and tKJpu* 
iarity of the Lectures reviewed, to introduce gratuitous confusion 
into youthful minds. 

I may perhaps be pardoned for adding that I was fortunate 
enough in my little book, “Grains of Sense,'’published last 
year, to anticipate the verdict of your reviewer, and to point 
out how much, in this and similar cases, such modes of ex¬ 
pression on the part of scientific men tend on the one hand to 
diminish our precious ami too slender store of clearness of 
thought, and on the other (o hinder the progress of science 
itsclk WKt.nv, 

April 1. 


The Kinetic Theory and Radiant Energy. 

In the course of the discussion which took place in your 
columns during the winter of 1894-5 kinetic theof/'of 

gases, emphasis was rightly laid on the difficulty of reconciling 
the law of partition of energy among the different degrees 
of freedom of molecules of gases with the large number of 
such degrees of freedom indicated by their spectra, and, 
generally, of explaining, on the kinetic theory, the relations 
between matter and the ether required to account for 
radiation. It was even suggested, by one writer, that the ether, 
with its vastly larger number of degrees cf freedom, must 
ultimately absorb all the energy of the molecules. I instanced 
the case of a sphere moving in an infinite mass of perfect liquid 
as exemplifying a system where no such ultimate absorption of 
energy would take place, and pointed out that everything de¬ 
pend^ on the laws according to which transference of energy 
took place between the molecules and the ether. 

The object of this letter is to show that the subsequent 
discovery of the Kontgen rays has suggested a theory of the 
radiation of heal which may possibly inrow considerable light 
on the difficulties referred to by affording an answer to the 
question, “ If the temperature of a gas is proportional to the 
mean ^translational kinetic energy of the molecules, how comes 
it that this kinetic energy can be transferred from one set of 
molecules to another by radiation through the ether? " 

Consider the Rontgen rays : we know, firstly, that they are 
produced by the impact of the kalhoclic rays on the Crookes’ 
tube, these latter consisting not improbably of streams of 
bombarding molecules ; secondly, that they not only have the 
power of discharging electrified bodies, but also of modifying 
the electrical sUte of gases in such a way as to enable these to 
discharge bodies. In this modified air, to which Villari has 
applied the somewhat barbarous name of **aria Xala” or 
“xd. air,” some kind of di6st>ciation of the electrons must 
necessarily have taken place. 

Arguing from analogy the idea suggests itself (hat the 
encounters between molecules of a gas, no less than the kathodic 
bombardments, may give rise to radiations, and these, too, 
when foiling on another mass of gas may modify the electrical 
state of its molecules in such a way that their original electrical 
state is only restored by encounters between them. 

Now taking, as a simple illustration, two oppositely electrified 
perfectly elastic conducting spheres; as these approach one 
another, they acquire kinetic energy in virtue of their attraction. 
On coming into contact'they are discharged and the attraction 
ceases, so that their kinetic energy of separation is greater 
than that which they had previously to coming within each 
other’s influence. Again, when a chlatged and an uncharged 
body impinge, the charge is distributed between them ; they 
rml one another as they separate, and (^ain acquire an increase 
of kinetic energy—as in the ordinargy pith-ball experiment. 
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It follows that the incidence of rays possessing the property 
suggested above will tend to increase the temperature of a pkB. 

The discharge which takes place at an encounter wilt, how¬ 
ever, be an oscillatory one, and will lead, therefore, to further 
generation of undulatory rays. 

Con.sidering two masses of gas at unequal temperature, the 
impacts in the hotter gas, being the more frequent and violent, 
will give rise to the more copious emission of rays, and these 
falling on the cooler gas, will produce the greater electric dis- 
sociaUon resulting in tKe greater acquisition of kinetic energy 
in collisions between the molecules. The feebler rays from the 
colder gas will have less effect on the molecules of the hotter 
one, and the kinetic energy supplied in this way will not 
compensate for that lost by radiation. Thus the “ theory of 
exchanges ” will hold gimd. 

A still more important consequence of such a theory is that 
no interaction will take place between the ether and molecules 
except where there arc encounters between the latter, and, 
moreover, the interactions which occur in an isolated mass of 
gas will not affect the translational velocity of its centre of mass, 
nor the angular momenta about axes through its centre of mass. 
Thus it results that the celestial bodies go on in their course 
experiencing no resistance whatever from the ether. 

On the other hand, the fact that light from distant stars is not 
absorbed before it reaches the earth, no longer implies the com¬ 
plete absence of matter in interstellar space. Isolated molecules 
will absorb no energy from the ether; and so long as the mole¬ 
cules moving about in interstellar space are assumed to be so 
few and far l>etween that collisions practically never occur, 
there will be nothing to impede the passage of light or heat 
ray.s. It is only when such rays fall on assemblages of mole- 
cule.s sufficiently dense to possess the attributes of what we call 
matter —as, for example, when they reach (uir atmosphere— 
that absorption of energy will take place. 

The phenomena of irreversibility and of degradation of 
energy would thus, so far as the present view goes, be re¬ 
stricted to material bodies, and hence the conditions necessary 
for the existence of life on our earth may have been brought 
about without the enormous waste of energy which would be 
required in the absence of some such theory. 

A photo-voltaic theory of photographic action formed the 
subject of exhaustive experimental investigation at the hands 
of Herr Luggin last year, and photo-voltaic theories of vision 
have also been proposed. It would thus seem that the analogy 
between the action of heat rays, visible-light rays, ultra-violet 
rays and Rontgen rays may lie complete. The question still 
remains, houf are ethereal waves able to affect the electric state 
of assemblages of molecules ? But since Rontgen-ray physicists 
have.proved that they do this, the question has to be faced 
in any case. It is now rendered no more difficult, and, on 
the other hand, our theories of the relations between ether and 
matter are simplified by referring radiation of heat to the same 
phenomenon. G. H. Bryan. 


Note on Mr. Wood’s Method of Illustrating Planetary 
Orbits. 

I FEAR that Mr. Wood’.« beautiful method of illustrating 
planetary orbits by means of a bipycle ball rolling on a glass 
plate about the pole of an electro-magnet (Naturk, April 99, 
1897), rather fallen into disrepute in the minds of many 
physicists since its criticism by Mr. Anderson in Nature, May 
13, 1897, Mr, Anderson there stales that the Jaw of attraction 
in such a case would be that of the inverse fifth power of the 
distance. This could only be true if the ball were of yei^ soft 
iron. A bicycle ball is far from this, and becomes strongly mag¬ 
netised after brief use in th^ experiment, behaving like a per¬ 
manent magnet of great coerdve force. Under these conditions 
the attraction between the pole and the ball will vary approxi¬ 
mately as the inverse third power. There is also another factor 
to be considered. If the true pole lies below the glass 
only a certain component of the total force is active in producing 
the attraction towards the centre of motion. To determine what 
the law of variation of this component will be, I have had one of 
my students take a number or series of observations on the 
attraction of a bicycle ball altmg a plane perpendicular to the 
axis of a magnet * 

In the experiments the magnet was horisonmb nnd thelmycle 
ball with iu magnetic axis vertical was fostened to one epu of a 
strip of spring bhus, the other end of which Wfis clatnpea Iwih 
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a sliding clamp so as tu be raised and lowered. The bending of 
the brass strip under the attraction of the magnet on the ball 
was ireasur<^ by means of a telescope and scale, the mirror 
being fastened to the end of the strip. As the motion of the 
ball was entirely in a plane perpendicular to the axis of the 
magnet, the law of variation of force must have been very nearly 
the same as in the orbit experiments. 

When the ball was directly over the trucpole, which layabout 
I cm, from the end of the conical pole-piece, the law was nearly 
that of the inverse cube, the observations being taken between 
the limits of 3 cm. and 14 cm, from the axis of the magnet. 
Other series were taken with the plane of motion of the ball at 
different distances from the pule, and ii was found that with the 
plane of motion at 2'8 cm. from the tnie pole the law of the 
inverse square was very closely obeyed between 4 cm. and 14 cm. 
from the axis. These limits cover the region in which the orbits 
would in most ca.ses be formed. The exact law of force as 
determined by least srpiares from seven ol>servations l)etween 
the above limits was that of the 2'i power of the distance. 

Ix)uis W. Austin. 

The University of Wisconsin, Madison, Wis., March 16. 


An Extraordinary Heron's Nest. 

1 SEND you a photograph of probably the most extraordinary 
heron^s nest ever discovered in tnisor any other country. During 
a gale it was blown from the top of an elm tree in the heronry 
on Stoke Hall estate in Notts, the seat of Sir Henry Bromley, 
Bart. It is of unusual size, and almost exclusively com}X)sed of 
wire of varying lengths and thickness; the centre, or ** cup,” 
alone being composed of fine twigs, grasses and feathers. 
Several other nests of the heronry, which had also l>een blown 
down, contained pieces of wire cleverly worked in with twigs in 
the usual way, but this was the only one entirely composed of 
that material, as far as the main structure is concerned. There 
are happily now a very flourishing heronry at Dallam Tower, 
Westmorland, the seat of Sir Henry Bromley*s son, Mr. Maurice 



Bromley-Wilson, and although 1 have been familiar with it “ off 
and on^’ for very many years, and with several other heronries 
in various parts of the country, I never knew of the birds using 
wire in the construction of their nests. 1 have several records 
of rooks usiiw wire in large quantities in the construction of 
their nests. Particulars of one ve^ remarkable instance were 
published in the Yorkshire Weekfy Au/of May 19, 1894, and of 
another in the same paper for June 23, 1894. Both of these 
freaks took place in India: one at Calcutta, the other 'at Ran¬ 
goon* The other cuHqus feature of the Stoke Hall phenomenon 
18 that there is, and never has been, any Uck of ordinary building 
material, and that all the wire used must have been carried a 
great distance. G. W. Murdoch. 

Westmorland, 

'*Tbe Story of Glouceeter. * 

Rbfcrrikg to your article (p. sat), 1 think you cannot have 
looked at to 117 of the Gloucester Small-pox Epidemic 

Blue Book, % 1 ^. Cotipland. I have analysed aA these cases, 
Rhd here If the retult; 
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Description. 

I 

Cases. 

Deaths. 

Deaths 
per cent, 
of cases. 

“ UHvaccinated ”— i 

These contain 21 cases, 10 1 

deaths, whose description in- I 
eludes the word vaccination j 




or vaccinated . ] 

“Vaccinated in infancy,” no de- 

679 

287 

1 42 '^ 

1 

scription of vacc. marks ... | 

4^- “no marks,” very abundant j 

788 

91 

**•5 

small-pox eruption . 

35 

13 

' 37 ‘i 

Do, “one" vacc, mark . ' 

30 

3 

10 0 

Do. two do. ^ 

100 

10 

TOO 

Do. three do. 

141 1 

13 

9-2. 

4> Ss 7 ^ vaci. 




marks . 

197 

: '3 

6*5 

Do. (?) V. marks, very abundant, 




eniption . 

9 

i 4 

44‘4 

. . - ^ 

Totals . ] 

1979 

i 434 

21 '9 


The accepted fatality before Jenner's birth was ... 166 

There were— Deaths. 

A^tf-vaccinated cases at Gloucester 173 9 5'2 

These had all kinds of v. marks up to 8 in number^ and some- 
had been repeatedly re-vaccinated ; one “ often ” re-vaccinated. 
If/the same energy had been put into a critical proof of the 
vaccination of each one as was into avoiding condemning 
vaccination, there would be little to show, even in fatality, in the 
above for vaccination ; as it is, it kills every vaccine dogma. 

Ai.ex. Wukki.er. 


Mr. Wheei.RR, it must be assumed, is wishful to prove that 
the fatality amongst the vaccinated is ^ high, or at any rate is^ 
not lower than amongst the non-vaccinaled. It is surely not 
necessary for him to separate vaccinated cases into those “ with 
marks” and those with “no marks,” since to him it should be 
immaterial whether a patient be vaccinated or not. 

Taking Mr. Wheeler’s own classification, we find that of the 
unvaccinated cases, 679 in number, 287 died, giving a per¬ 
centage mortality of 42*2 ; whilst of the vaccinated cases, I30<> 
in number, only 147, or it'3 per cent., died. These figures 
should surely l>e enough to settle the question as regards per¬ 
centage mortality, and the mere inclusion of the 21 cases and 
10 deaths, whose description includes the word “vaccination" 
or vaccinated,” does not in any way invalidate the general 
conclusions to be drawn from these figures. 

If now, however, a class for the “under-vaccinated" l>e 
included, the second class may be di\ided into “under-vaccin¬ 
ated” 89 coses with 27 deaths, or 30*3 per centy and vaccin¬ 
ated 1211 with 120 deaths, giving a mortality of only 9‘9.pcr 
cent. It is evident that Mr. Wheeler’s table in no way conflicts 
with the figures given in the Report (except in one small parti¬ 
cular, noted below), but is based on a misconception of the term 
“ tinder-vaccination ” os used by Dr. Coupland, who used the 
term to signify those cases of small-po.x which had undergone 
vaccination at any time within the (generally accepted) period 
of incubation: i.e. fourteen days before the appwrance of the 
rash. In the list of “ un vaccinated ” cases are included a few 
whifch were actually vaccinated in the invasion period. No¬ 
doubt some of these should be placed in the vaccinated clas.s; 
but others, again, should be grouped in the un vaccinated class. 
The Royal Commission reckoned the whole group, instead 
of a large proportion, in this latter class, which is perhaps not 
strictly scientific and accurate. Mr. Wheeler, however, goes 
far farther astray in including them all in the vaccinated class, 
which is clearly erroneous. It may be pointed out in this con¬ 
nection that, in his recently published work, Dr, Cor)^ gives 
some most interesting facts which tend to show that vaccinal 
immunity is not obtained until nine days have elapsed after 
inoculation. It would be easy, therefore, from the table on 
pRge 149 of the Report, to divide the total 89, there reckoned 
as under vaccination,” into two sections : (rt) those voccinattd 
before, and (d) those vaccinated within eight days, of manifesting 
small-pox. If this were done, there would be added {a) to the 
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vaccinated " class xo cases with 3 deaths ; and (^) to the 
** anvaccinated ” class 79 cases with 24 deaths. 

Without checking Mr. Wheeler’s figures by laboriously going 
through pages 70-117 of the Report, it is simply necessary to 
deduct those ** under-vaccinated ” from his several lists. His 
classes of *'no marks’’and **? marks” correspond with Dr. 
Coupland’s of alleged ” and “ doubtful ” vaccination, 

except that Dr. Coupland’s Bgures give one case less and one 
death more than Mr. Wheeler’s. Although it is highly prob- 
■able that many of these uncertain and doubtful cases were really 
unvaccinated, the Report includes them, as does Mr. Wheeler, 
in the “ vaccinated ” class (sec page 153, &c.). . 


unvaccinated 255 ; this, too, in famiUcs of the same class, in the 
same streets, and living under similar sanitary (or unsanitary) 
surroundings as those in which every child was unvaccinated. 
May we not legitimately infer that had all the Gloucester 
children at these ages been vaccinated, only x/7th of those 
that did suffer would have suffered, and the mortality would 
have been less than i/6oth of that to which it did attain? 
Vaccinators are said to be incapable of viewing this subject 
imj^tiaUy, but'Dr. Coupland is most judicious in the. handling 
of nis %ures, and it is apparent that the evidence that he hay 
collected from careful observation weighs with him as much or 
more than do the figures he has brought together; and it is certain 


Mr. Wheeler’s Fxgurer^ distributed os Plan or RRi*ORr. 


Mr, Wheeler's tabic. 
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CasCK, 

Deaths 

- 

Cascr.. 

Deaths 

Cams. 

Deaths. Cases. Deaths. Cases, j 

( 

Deaths 

■Cases. 

Deaths. 

Cases. iDeatli-. 

i 

Un vaccinated”. 

“Vaccinated in infancy,” 

679 

287 

42'2 

— 

-T 

— 

— 

— 

— 

-1 

1 

— 

i 679 

287 

679 ; 287 

no description of v. 
marks. 

788 

91 

II'S 

730 

;o 

. 

_ i 



59 1 

! 

20 

i 


789* 90* 

Do. “no marks,” very 






i 
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abundant small - pox 
eruption . 

35 

13 

37*1 


— 

1 

35 

>3 1 

_ 

_ 

1 

__ 1 


1 

_ 

35 ’ 13 

Do. “one” v. mark ... 

30 

3 

10 0 

29 

i 

— 

-I i 

— 

— 

I i 

— 

! — 

— 

3 ^ 3 

Do. “ two” do. 

100 

10 , 

10*0 

92 

_ 

1 

— 

— 

^ i 

2 

— 

_ 

100 I 10 

Do. “ three ” do. 

141 

*3 

9*2 

130 

9 

— 1 


— 

— 

11 

4 

— 

-- 

141 13 

Do. 4, 5, 6, 7 & 8 do. 

Do. “ ? ” V. marks, very 

197 

»3 

6'5 

187 

12 

— ! 
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i — 

10 I 

1 

I 

1 

— 

197 j 13 

abundant eruption ... 

9 

4 

1 

44*4 

““ 

— 

s 

3 : 

3 

1 2 
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— 

5 * 

J .. 


1979 

434 

21‘9 

1 X 68 

102 

40 

16 ; 

.1 

i 2 

89; 

27 

|679 

287 

i 

1979 1 434 



FataUty .,. 


, 8-7 


400 j 


; 66'6 

1 ! 

30^3 

j 

t 1 

42'2 

— 21 '9 
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• DUcropancy due to mclusion by Mr, Wheeler of one death too many among “ vaccinated in infancy,’* anS ont cue too many among the 
yaccinated.” 


It is difficult to grasp Mr. Wheeler's mint in presenting the 
figures in this way. It might be useful if these cue^onable 
cases had all been turned over to the ** unvaccinatedclass; but 
why does he detach them from the rest of the admittedly 
vaccinated? He could net have intended to show, as hit own 
figures dov tlut post-vaccinal fatality diminishes with ,a rise m 
the presumed ^eater efficiency of vaccination as evidenced by 
the number of scars. Dr, Coupland does not enter into the 
question of marks. It has been done over and over again, and 
in both bis Dewsbury and Leicester Reports Dr. Coupland 
makes a mast valuable contribution to this question. The main 
object of the inquiry at Gloucester was to determine the broad 
-question of the occoxTence and fatality of small-pox in the 
vaccinated and unvaccinated. 

Perhaps the most important point that the Gloucester epidemic 
illustrated is one that is passed over by Mr. Wheeler, and 
one which unfortunately appears as though the opponents 
of vaccination in their pursuit of a ffid had become callous 
to the late, in this instance, of the Gloucester .children, but 
also of the children wherever there is an' outbreak of small* 
pox. 

About the effects of the vaccination or mm-vaocinatioa qf 
children there can be no dispute. In this connection it is only 
necessary to refer to the figures of those attacked between one 
and ten years of age, and especially at the incidence rates niven 
near the end of the Report. Ind^, if only those households 
w taken In which some vaccinated children are to be foutid, it ap* 
pears that the inoideiice of 

was only 10 to loot, though am<wat their un vaccinated brothers 
andsisiersit wasKOtoi4„; whllst the deathratefper toooof those - 
exposed to infoction) wa^ for the vaccinated lew than 4, for the 
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that if those who deny the efficacy of vacoinatiou could have the 
experience that he has had, they Would cease to hold the view 
that he is prejudiced. Any one who considers his Report 
judicially must confess that he has presented the facts extremely 
fairly and impartially, and that he evinces for less Idas than those 
who, on very slight and shadowy information, are undoubtedly 
unreasonably opposed to vaccination—the very people, in moat 
cases, who bring the charro of pa^Uty. Every one knows that 
where large numbers of statistics have to be collected, errors 
of foct may creep into recordu, and that, with fuller knowledge, 
slii^t modifications may have from time to time to be made. As 
regards the main foots of Dr. Coupland's records, however, the 
most exacting will find it difficult to trace a^ important in* 
accuracy. Xn respect to the records conemming ehiklren the 
facts are indisputable, and lead to the moumfol conclusion 
that amongst these there would have been vssstly less suffering 
and for fewer deaths in the GlouoesUr epideink:, had not infant 
vaccination been so widely neglected. 

As regards w*vaccination it » difficult^ see bow Mr; Wheeler 
obtains the figure 173. In the table (p. 46) there are given 190 who 
were stated to have been re^vaeekiated ^ Assumhig that each 
these was really and efficiehtly te-viiMittaled-*Htfoi^miunptioo^' 
—the fatsility would be 47, or much below the geireml v^n* ^ 
ation rate. There are, however, several difficulties to be sur¬ 
mounted before a satisfootory demonstration of the relationship of 
re-vaccination to fmaU*pox con be arrived et; and one of these 
especially, that of the true incerjpvetoUfxn of a foUure take/’ 
Is a toM important pna. This fotlnce tnke^’ dons nidt 
necessaH^ hn^y that the suh^ is immune. Thap thtse foid^ 
the faUacy dr recent re-vaocination whfoh^ Uke 
vaccination, may have been done too clbie dale ^ ^ 
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onset of small'pox to have any influence on the disease (sec 
following table) 

SmaU^pox in the Re-vaceinated^** 

190 persons who were sietted to haw been re-vaccinated were 
attacked by smatbpox. Of these : 

(fl) 52 were ” re-vaccinated *' at various periods prior to 
epidemic, in some cases several years. 

In 37 this re-vaccination was stated to have been successful, 
and 2 of these patients died. 

In 15 this re-vaccination did ** not take ”—i died. 

(^) 30 were “ re-vaccinated *’ between 3 months and 14 days of 
the attack of small-pox. 

In 8 the vaccination took.” 

In 22 ,, ,, ** did not take/* 

(f) 108 were “ re-vaccinated ” within 14 days of appearance of 
small-pox eruption, some of them even in early days of attack. 

In 83 vaccine vesicles appeared—4 died. 

In 25 the vaccination did'* not take^'^i died. 

Where Re-vaccination belieiwd to hatfe been successfuL 

(ij) 37 cases—a deaths^-fatality 5*4 per cent. 

(A) 8 „ o „ „ niL 

(f) 83 „ 4 ,, „ 4‘8percent. 

Where Re-vaccination known to hmft been unsuaess/uL 

(rt) 15 cases—2 deaths—fatality 1^*3 per cent. 

ib) 32 ,, o „ ,, mi. 

(<*) 85 »» ^ »» »» 4*0 per cent. 

Or of whole number, 4*8 per cent. ; or if we take whole 
number (190), irresi^ective of date or of success, a fatality of 47 
per cent. 

Mr. Wheeler's statement that the accepted Bitality before 
Jenner’s birth was 16*6 has very little bearing on the question, 
since the epidemic at Gloucester gave 21 *9, and this, including 
the 42*2 per cent, unvaccinated fatality at ages, which is less 
than that between i and 10 years, the period o( most fatal small¬ 
pox, in the pre-vaccination days, The Gloucester outbreak was 
undoubtedly unusually virulent; but, surely, equally severe 
epidemics are on record. 

The Writer of the Article. 


THE SOUTH KENSINGTON SCIENCE 
BUILDINGS, 

are glad to see that the various important matters 
* V connected with the extraordinary proposal to spend 
some eight hundred thousand pounds in interlacing the 
Science with the Art bundings-^chemlcal laboratories 
with picture galleries-rare being considered by a Parlia¬ 
mentary Committee, lliis is more especially desirable, 
sincCi as we have previously pointed out, it is stated that 
about half the ptoposm to be spent is sufficient 

foiMpresent needa. , , 

Tbe TYwr gives the IdlloWing account of the meeting 
of the Select Committee on Friday last, Sir F. S. PowcU 
presiding. Sir John Donnelly, secretary to the depart¬ 
ment, was further examined. Sir H. Howorth said it 
would be of great assistance to the Committee if they 
could get from the officials of the department an ex¬ 
pression of their views as to the changes which were 
desirable or were not desirable in regard to the housing 
of the Science and Art collections. The witness said 
that was rather an awkward question ; he really, did not 
think it would be proper for him to volunteer any state¬ 
ment which might conflict with the present proposals of 
the Treasury and the board of Works. He nad already 
stated that, in hit opinion, the Science coHectkms 
should be on the west side of Exhibition Road and 
the Art collections on the east aide. He believed that 
that v^as the proper solution of the South Kensington 
questioib and he had seen no reason in what had 
takw pAace unce he gave exjmission to that view to 
ehange his opinion. Sir H. Howorth: Mr. Aketa 
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l^uglas has stated that, with the removal of the re¬ 
sidences and of the'secretarial offices to Whitehall, the 
Gbvfcmment find that they will have at their disposal 
a much larger space than had been previously contem¬ 
plated, and that therefore they will be able to put the 
S5^pce and Art collections on the one side of Exhibition 
Rwd* Do you think the space thus provided will be 
sufficient for the whole of Jne collections being placed 
tog^her ? The witness : I do not think so, and that was 
my reason for saying that 1 saw no ground for changing 
the opinion 1 have already expressed on the subject. I 
dbntttmplate that the museums will increase, and I do- 
not think it would be wise to consolidate the collections^ 
on one side of the road. In answer to further questions,. 

John Donnelly said he thought it was most desirable 
that the Geological Museum in Jermyn Street should be 
trsmsferred to South Kensington. The library which 
was now in Jermyn Street would be of great value at 
South Kensington, and under the present system of 
division they had to. duplicate many of the books. He 
would undertake to bring this view before the Lord 
President and the Vice-President of the Council. As to* 
the Art side, the theory that it was better to have a large 
series of small rooms in which they could classify their 
objects rather than a series of very large halls or rooms 
was absolutely impracticable in their case. He was dis¬ 
tinctly in favour of residences being provided for some 
of the officers—say four—either in the same buildings 
in which;'*the collections were housed or very close to* 
them. There was, he knew, a morbid fear of fire being 
caused when the residences were in the actual building, 
but he did not himself believe that this was a very great 
source of danger. 


PHOTOGRAPHY AND TRAVEL/ 


T he globe-trotter of to-day is almost as notorious 
for his poor photographs as his ancestor of the 
Mandeville era was for his travellers tales. Without 
instruction in the technical part of his work, and without 
the geographical training required to teach him what to 
look for and how to view it, he habitually brings home 
productions which may be of interest as studies for an 
impressionist artist, but are of little or no value to the 
student of nature. Hence it is with particular pleasure 
that we welcome the republication in a generally acces¬ 
sible form of a selection of Mr. Thomson*s ma^ificent 
photographs made in China. These were taken before 
the days of dry plates and snap-shots, when it was 
necessary to prepare and develop the plates on the spot, 
and to employ a camera of large dimensions not easy 
to transport through regions where, to say the least, 
stringers are not received with overwhelming hospi¬ 
tality. 

The photographs are selected so as to give a con¬ 
nected idea of life in China proper in all its aspects, and 
also to illustrate the natural scenery of many of the pro¬ 
vinces and of Formosa. The pictures are so satisfactory 
from every point of view, that it is no slight to say that 
the letterpress takes a humbler place when one estimates 
the vidue of the book. The text for the most part is 
descriptive of travel, and illustrative of the photographs, 
incidents and anecdotes being introduced for that pur¬ 
pose. It would have been more useful if the exact order 
of the journeys and their date had been mentioned ; and 
a map might very well have been added to show the 
situation of the regions visited. 

Three introductory chapters deal with the condition of 
Ciima now and in the past, and with the Chinamaa 
abroad and at home. Having regard to the somewhat 
aoute interest now being taken in China by the nations 


^ “Tbeougli China with a Camera." By John Thomsw, F.R.G.S. 
kh tiiarly loo iiluiiirations. Pp. xiv-f 384. Small 4to. (Wcstminaler 
Cmatame and Co., 18^.) 
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of Europe, the perusal of the^e chapters should |i^e ! 
useful; and so should the description of the varioi^ 'i 
centres of population on the coast, in the Yangtze valley 
and Pekia ■ 

Not the least interesting of the photographs k t|iat 
which, by the courtesy of the publishers, we are ahla to 
give here. The illustration shows two ancient as^- 
nomical instruments of purely Chinese construction, 
which stand on the walls of Pekin, with instruments 
dating from the thirteenth century, and others odn*. 
structed for the Chinese Government by the 
missionaries of the seventeenth century. The cirde/^rf 


comparatively f^w astronomical observers, that means of 
communication were slow, and that the importance of 
^recording these objects as precisely as possible had not 
been recognis^. 

The present.is perhaps an appropriate period to refer to 
this subject, for it was in 1798, just a century ago, that 
the hrst systematic attempt was made (by Brandes at 
Leipzic, and Benzenberg at Dusseldorf) to determine the 
heights of meteors. Schrtiter had in 1795 seen a shooting- 
star (in his reflecting telescope of 20 feet focus), the 
height of which he estimated at more than four millions 
of miles ! Brandes and Benzenberg, however, found 



Ancient Chinese Astronomical Instrumenu. 


the instruments of the thirteenth century are divided into 
365J degrees to correspond to the days of the year, each 
degree being subdivided into hundredths, but the later 
instruments have their circles divided into 360 degrees. 


T//E HEIGHTS OF METEORS. 

I T is perhaps surprising that the heights of meteors, and 
especially of that class known as fireballs, were not 
determined with any accuracy until the near approach of 
the present century. It is true that a few uidividual 
attempts were made in this direction but, considering the j 
large number of brilliant meteors which appear every i 
year, it is curious that Some systematic attem^s were not 
made at a much earlier date in this direction. It must, 
^owever, be remembered that many years ago there were 1 
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from 22 meteors which they mutually observed in 1798, 
heights varying between 6 and 140 mUes. Brandes in¬ 
stituted some further observations in 1823* and of 62 
meteors available for calculation 55 were found to have 
heights between 30 and 70 miles. On , August 10, 1838, 
M. wartmann, at Geneva, followed up Brandes’s inquiries, 
and derived the average height of the meteors seen on 
that occasion as 550 miles, and their velocity 340 miles a 
second. These values, compared with m<Mem observ¬ 
ations, were far less accurate than Brandea’s earlier opes. 

It is not proposed in this paper to deal folly with the 
average heights of meteors, for that has been discussed 
by several authorities. The values are about 76 and 51 
miles respectively for the mean elevations at appearance 
and disappearance. In the case pf Srebalto, howeveri 
they penetrate much deeper into our atmosimre than 
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the ordinary shooting-stars, and their heights at extinc¬ 
tion appear to be about 30 miles. For the present 
purpose it is intended to refer to the elevation of these 
objects at the beginning of their visible flights, for this 
elevation is so considerable in some cases, that, if atmo¬ 
spheric friction induces their combustion, the air extends 
to a inuch greater distance from the earth than is 
ordinarily supposed. 

It is not at all a rarity to And meteors which, at the 
instant of their first appearance, were more than 100 miles 
in height I have looked through various lists of the 
computed real paths of fireballs and shooting-stars, and 
find that, put of 577 cases, 116 exhibited a beginning 
height of TOO miles or more, the average being 130 miles. 
In fact, one meteor out of five displayed incandescence 
when Joo miles or more from the carth^s surface. The 
materials from which I obtained these results were by 
i)r. E. Heis, Prof. A. S. Hefschel, Prof G. von Niessl, 
and myself. The most extreme heights ^ were ;— 


l )*te of meteor. 

1868 Seplember 5 
1849 August n ... 
*86i July 16 
1S62 February 2 
1864 Augu$l 10 ... 
1883 June 3 
1861 August 10... 
1864 July 28 
1870 September 27 
1877 March 21 ... 


Height 
at banning. 

. 48 ^ .. 
... 216 .. 


Authority. 

G. von Niessl. 
E. Heis. 

A. S. Herschel, 

E. HeU. 

G. vnn Niessl. 
E. Heis. 

11 

G. von Niessl. 


The first of these is probably erroneous, for the observ¬ 
ations, though numerous, were not accordant, and with 
such data it is possible for different computers to work 
out anomalous results. Thus, in the instance of the very 
long-pathed fireball seen in France and Germany in 1868, 
three paths have been computed, and they differ widely 
in their character. These differences are induced by the 
crroneoijs observations, and the difficulty of putting a 
consistent interpretation upon them. The raidiant point, 
as adopted by the various computers, is dissimilar; and 
this in itself must occasion a great discordance in the 
heights, for one observer putting the radiant 5" above the 
horizon will obviously obtain a lower elevation for the 
beginning point than another who places it 15” above the 
horizon—the angle of the meteor’s descent being much 
less. In regard to the fireball of September 5, 1868, the 
following results were obtained :— 



Height 

Length 




at be- 

at 

Radiant. 

Authority. 

ginninq. 

Milex 

ending. 

path. 



Miien 

MileR 




483. ■■ 

. IIS •• 

. 1770 . 

13- 

‘ 3 

. G. von Niessl. 

69* .. 

. 191 .. 

1000 ,. 

. 22 — 

12 . 

A. Tissot, 

103 .. 

. 65—70 .. 

880 .. 

. 18- 

8 ,. 

A. S, Herschel. 


Thus, while von Niessl made it descend from 483 to 
115 miles, M. Tissot concluded that it really ascended 
from 69 to 191 miles 1 Prof. Hcrschers results appear to 
be the best that can be derived from the materials avail¬ 
able, for he obtains normal heights and a slight ascent 
of the mettfor just before extinction. Its enormous length 
of path is quite beyond dispute. 

In every instance where the observations are very in¬ 
consistent, it is clear that the results of investigations of 
this kind must depend largely upon the interpretation 
put upon them. And for strictly scientific purposes the 
rtol paths derived from such materials are of little use, 

VCkhW UwtanoM of aboormal height might be quoted from the deduc- 
tton« of other euthorlktei, but they «r« open to Mrious question. Thus, for 
the fireball of March x?tS, the helXht at Ant appearance has been given 
at 097^ milei t but Prtir. Horechel Aoae,. Ibim a careful redlfctuefon oT the 
oben^Ion#. that the mfftaot; began at an elevatlpn of only So mites. 

' ^ Tbb Is ue foereOt eievatfon of the meteor as Amnd by H. Tissot, and 
quoted in Bridih Assodatioiv Rapor^ for s86p, p. fl7S. 
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for any ^critical deductions or trustworthy comparisons 
cannot be made from them. The instance above alluded 
to fumi shies, however, a very exceptional case ; but it has 
been ^le^ed in proof of the great uncertainty attaching 
to deoillikt^ons based upon conflicting observations. 

It ati^ars that about 20 per cent, of meteors are at 
least miles high at the instant of their first visible 
appafR^n. This conclusion rests upon a considerable 
number of results, including a. large proportion of fire¬ 
balls,^^nd may be trusted within small limits of error. 
From ^e materials I have examined, I believe the actual 
heijdhf;^ first appearance of a meteor is 7 /ery rarely as 
muo^ 50 miles, and that it seldom reaches beyond 
130 

It singular that in 1897 I found unusual elevations 
for s<^ral meteors, in fact 9 out of 26 (/>. more than 
one-tl^ird), whose real paths I computed, indicated a 
begimring-height of over 100 miles. These were ;— 


Heieht Height I..ength 

Date, 1697. Mng. at Ht of Radianu 

ginning, ending. rath. 

h. in. Miles Miles Miles „ 

Aug. 2, tl 5i ... 2 ... II2 ... 90 ... 40 ... 404-55 

a, II 24 ... 5—4 . 139 ... 124 ... 28 ... 73+66 

8, 9 15 I 3 J 63 ... 52+47 

9, 13 27 ... 3--I ... 140 ... 77 81 ... 46 + 56 

9,13 52 ... 3 ... 131 ■ 89 ■ 56 ... 58+60 

9,,T4 18 ... 3x9 ... 137 •• 75 •- 75 .... 44 + 45 

Nov. 13,15 28 .. r ... 125 ... 77 ... 75 ... 136+ 9 

131IS52 - I ...103... 59... 60... 152 + 22 

Dec. 12, 8 6 ... -,'9 ... 112 ... 19 ... 151 ... 80 + 23 

is possible that in several of these cases mistakes of 
idenlocation may have occurred. It must sometimes 
happen, and especially during the occurrence of a rich 
shower, that two meteors are recorded , at the same time 
at different places, which show parallax in the right 
direction, though they are entirely separate objects. 
Accidental coincidences of this kind would, however, not 
very often occur, and they would usually be detected by 
some features of mutual discordance. 

There is another point in connection with the first 
appearance of meteors which merits attention—this is, 
that observers seldom secure an accurate view of it. The 
end point is more precisely determined as the eye steadily 
follows the object until its extinction. But it is rarely 
the case that even an habitual observer of meteoric phe¬ 
nomena happens to be looking directly to that point of 
the heavens where a meteor appears. He generally 
catches it after it has already traversed a section of its 
flight, and often estimates the extent of its backward 
trajectory, sometimes adding 5"* or 10'’ to the observed 
starting-point. Now, a slight error in carrying the 
vTribie line of flight too far back may put 30 or 50 miles 
on the beginning-height of a meteor, especially, if it is 
anywhere near its radiant. It would, therefore, be safer 
for observers to record the path actually witnessed, with¬ 
out assuming the extent of the portion which escaped 
them. 

But apart from all the uncertainties (which have their 
outcome in the rough character of the observations) 
attadbing to the subject, it is impossible to put aside the 
evidence that meteors are sometimes 130 miles and, in 
extremely rare instances, 150 miles high when they are 
first visible. There are grave doubts that any meteor has 
ever been visible at a height of 2co miles. And it is 
probable that many, if not all, of the instances where 
heights of about 170, 180 or 190 miles have been found, 
were due to the commencing points of the flights having 
been carried too far back by the observers, or that mis¬ 
takes in the directions have led the computer to adopt 
erroneous radiants and deduce initial heights consider¬ 
ably in excess of the correct ones. 

If photography could step in here, and dispel all the 
doubts arising from our hurried and often questionable 
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Observations, it would be a matter for congratulation. 
When a meteor is observed by two or more practised 
observ^ers, the results usually work out very well; but in 
the case of large fireballs witnessed by a great number of 
persons, the descriptions are often very conflicting and 
dubious, and the discussion of such materials is seldom 
either profitable or trustworthy. W. F. Dennino. 


RUDOLF LEUCKART. 

R udolf LEUCKART, whose death removes one 
of the most eminent figures in the zoological ^Ivbrid, 
was the son of a bookseller, and was born on October 7, 
1822, at Helstedt, which until 1809 had been seat 
of one of the universities of the state of Brunswick. A 
taste for the study of natural history was probably 
hereditary in the family, for his uncle, Friedrich Sigis- 
rnund Leuckart (179471843), was a zoologist of no mean 
reputation. The subject of our sketch began his career 
as an author at a comparatively early age, for whilst still 
a student at the University of Gottingen he completed 
the “ Lehrbuch der Zootomie ” of his teacher, Rudolf 
Wagner. After serving for a time as assistant in the 
Physiological Institute of his alma fnater^ he received in 
1850 the appointment of extraordinary professor at 
Giessen, which the genius of Liebig had then raised to 
a position of great importance among the universities of 
Germany. 

He had already shown what manner of Inan he was 
by the publication of two treatises, “ Beitr^e zur Kennt- 
mss wirbelloser Thicre” ^in conjunction with Heinrich 
Frey, 1847) and “ Ueber djc Morphologic und Verwandt- 
schaftsvcrhaltnisse der wirbellosen Thicrc" (1848), in 
which the great division Radiaia of Cuvier was broken 
up into CosTenUrata and Echimdermata, He further re¬ 
cognised Metazoa as divisible into six Xyye%^CiJ?lenlerala^ 
Bchinodermata^ Vermes^ Arthropoda^ Mollusca and Verte- 
brata —and thus initiated a system which, in its main 
features, is still maintained at the present day, and must 
be recognised as a stroke of genius in a young man of 
some twenty-five summers, working at such an early 
stage in the history of morphological science. 

In 1855 he was made ordinary professor, and in 1870 
removed to Leipzig. As a teacher he was clear and 
stimulating, and his remarkable success in this depart* 
ment of scientific work is attested by the volume issued 
in commemoration of his seventieth birthday, in which 
about 139 men of science, including many of the most 
eminent zoologists of the day, are proud to acknowledge 
themselves his pupils. < 

As ^^:^Ve6tigator he fully realised the promise of his 
early |outh. His knowledge was as accurate as it was 
extensive, and that to a degree which only becomes com¬ 
prehensible when we remember that unaided he con¬ 
tributed for nearly forty years a masterly summary of 
current researches into the natural history of the lower 
animals to the pages of the Archiv fur NaturgeschichU. 
It is clearly impossible to give anything like a detailed 
account of such an active and many-4ided career in a 
moderate space : let it suffice to recall his insistence on 
the division of labour in the animal kingdom, his re¬ 
searches on the r^roduction of bees and of the Cepha¬ 
lopoda, bis recognition of the ciliated organ of Heteropoda 
and Pteropoda as an osphradium, and his reference of 
Neomenia to the Mollusca. 

Undoubtedly, however, his greatest energy was de¬ 
voted to the study of parasitic life in general and to the 
life-history of the parasitic worms in particular. He at 
once recognised the importance of the methods of ex¬ 
perimental helminthology introduced by Kiichenmeistcr, 
and demonstrated the Hfe-history olf nearly all the 
bladder-wOrms then known by reanng them in suitable 
hosts. He was the author of epoch-making researches 
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on Trichim and on the Ptniastomid^ and contem¬ 
poraneously with the Englishman, A. P. l^mas, worked 
out the life-history of the Liverfluke. His work on the 
Parasites of Man,” the first volume of which has been 
translated into English, is a perfect cyclopaedia of in¬ 
formation derived mm the writings of others and from 
his own observations. He has passed away full of years 
and full of honours^ leaving a name which will ever be 
venerated by zoologists of every tongue and nation. 


NOTES, 

The first soir^ of the Royal Society, to which gentlemen 
only are invited, is fixed for Wednesday, May ti. 

On Saturday last (April 2) the Council of University College, 
London, elected Prof. H. L. Callendar, F.R.S., to the Quain 
Professorship of Physics, about to become vacant by the re¬ 
signation of Prof. G. Carey Foster, who in a few months will 
have held his Professorship in University College for thirty- 
three years. Prof. Callendar, who has been Professor of Physics 
in McGill College, Montreal, will enter upon his duties in 
London in October next. 

Sir William Turner, F.R.S., professor of anatomy in the 
University of Edinburgh, has been elected a corresponding 
member of the Berlin Academy of Sciences. Me has also been 
elected president of the General Medical Council, in succession 
to the late Sir Richard Quain. 

Prof. II. C. Bumpus has been appointed director of the 
laboratory of the United States Fish Commission Station at 
Wood’s Holl. 

Sir Samuel Wilks has been re-elected president of the 
Royal College of Physicians of London. 

M. Kichet has been elected a member of the Paris Academy 
of Medicine. 

A **jARDm DB Kbw" is to be established in the neighbemr- 
hood of Nantes by a rich citizen of that town. The new 
botanical garden will be planned on the same lines as the Royal 
Gardens at Kew, and special attention will be given to the 
cultivation of plants useful in French colonies. It » hoped 
that the garden will eventually do for French colonial 
possessions what Kew does for British colonies. 

The Paris correspondent of the BritisA Medical faumal 
announces that a recent decree authorises the University of Paris 
to borrow 68,000/. for the purpose of building laboratories where 
physical science, chemistry, and natural history will be taught 
for the benefit of studetats who are preparing for the examination 
for Science Certificate. Part of the money is to be applied to 
the completion of the Laboratory of Vegetable Biology belong¬ 
ing to the University of Paris at Fontainebleau. 

The policy exemplified by the following appointment, an¬ 
nounced in Scunce, might be adopted with advantage in this 
country;—Dr. Charles Wardell Stiles, of the United States 
Department of Agriculture, has been appointed to the 

United States Embassy in Berlin. Dr. Stiles's duty will he 
to keep the Agricultural Department infiarmed on important 
discoveries and other matters of interest tb agricultural ecienoe, 
to defend American meats, fruits and other exports against un¬ 
just discrimination, and to advise the Seceeury of Agriculture 
firdm time to time concerning the purity df ^e food products 
that are shipped from Germany to the United States. It is said 
that the appointment of Dr. 3 tiles will probahly be foUpwed hy 
other rimilar appointments, and it consoqxmtiy rupreiieats an 
important advanee in ai^tieatian pf s^ntidc pi^indi^ee lo 
diplotxmdc and commeteial 
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A LBTTEH received a few days ago by Prof. Milne from Mr. 
II. Hamilton* Montserrat, West Indies, contains somewhat 
startling information. It appears that since the flood of 
November 29, which caused great injury to life and 

property in Montserrat, innumerable earthquake shocks have 
been experienced. There are several craters and sulphur springs 
in the island, and it is thought that the mouth of one of the 
numerous craters was filled up by a landslip caused by the flood 
referred to, for several shocks of earthquake—the first ex¬ 
perienced for a great number of years—were felt on the night 
of the flood. It is suggested that the filling up of this crater 
has been the cause of all the earthquakes which have lately 
occurred in the island. But whatever may be the cause, there 
is no doubt that since November 1896, the island has l>een in a 
very disturbed seUmologica! condition. Scarcely a day passes 
without a few shocks being felt, and as many as thirty distinct 
disturbances have often been experienced in one day. On 
February 15, 18 and 20 of this year, alarming shocks were 
felt; and it is affirmed that the worst shock on P'ebruary 15 
(11.16 a.m,) was just as severe as the great earthquake of 1843, 
but being of shorter duration it did not do so much damage. 
Several buildings have, however, been very badly damaged by 
the constantly-occurring disturbances, and innumerable cracks 
have appeared in nearly every stone building in the island. 
These earthquakes, says Mr. Hamilton, which have been con¬ 
tinually felt since November 1896, are causing great anxiety 
among the inhabitants, and it is feared that the shocks will 
culminate in a volcanic eruption, or that the numerous stone 
buildings, weakened as they already are by the continual shocks, 
must in course of time be thrown to the ground unless the dis¬ 
turbances cease. The whole subject demands scientific inquiry, 
and it is to be hoped, both in the interests of science and of the 
people of Montserrat, that the Colonial Office, which has 
probably received official reports of the earthquakes, will send 
some one to the island to investigate them. 

Thk numerous cases of enteric fever which have lieen traced 
to the consumption of contaminated oysters, clearly points to the 
need of a change in the present condition of the law relating to 
the culture of oysters and other shell-fish. For the purpose of 
submitting a memorial in fiivour of an alteration of this law, a 
deputation from the corporations of twenty-five provincial towns, 
and the London County Council, waited upon the President of 
the Local Government Board a few days ago. As the law now 
stands, local authorities have no means of preventing the sale of 
shell-fish within their districts, even though they possess the 
clearest evidence that the consumption of the shell-fish has pro¬ 
duced typhoid fever, and that the shell-fish is derived from a 
source known to be contaminated with sewage. In reply to the 
deputation, Mr. Chaplin said that he considered that the time 
had arrived for legislative action» and he bad been engaged for 
some time on the measures necessary and appropriate to deal 
with the matter. As to the dangers which might arise from the 
sale of infected shell-fish other than oysters, he had not sufficient 
information to act upon, but with ifegard to oysters he hoped it 
would be possible for him soon to talce action which would be 
satisfaetory to the deputation. 

A xtOLtDAY course of science lectures atid demonstrations will 
be held in Berlin Aom Wednesday, April 13, to Saturday, 
April 23. Lectures on most branches of science have been 
Aitahged, and visits will be made to museums and other places 
of scientific Interest 

A MBBTiNO of the Institution of Mechanical Engineers will 

held on Wednefday and Friday, April ay and 39, The 
chAirVW ^ taken by the President^ Mr. Samuel W. Johnson, 
who wil)v4eiivnr bisioaugumt address at the opening meeting. 
Xlie foUowing rpapers wiU Im read and ditoiwsed, as far as time 
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permits First Report to the Gas-Engine Research Com¬ 
mittee : description of apparatus and methods, and preliminary 
results," by Prof. F. W. Burstall; “Steam Laundry 
Machinery,*’ by Mr. Sidney Tebbutt. 

A'rriBNTlON has already been drawn in NA'itrRE to the 
publication by the Geological Survey of a colour-printed map 
of the London area and great part of the Weald. This was 
Sheet 12 of the General Map on the scale of an inch to four 
miles. We are now able to state that all the fifteen sheets of 
thiamup have similarly been issued In the coloui^printed form, 
at a uniform price of 2f. 6//., with the exception of the title- 
sheet, the price of which is 2r. The total cost of the map, 
which if mounted would measure about 8 by 6 feet, is xl, lyji. 

A CJORRBSi‘ONDENT from Bangor writes An instance of 
a locally acquired habit in birds, on which it would be interest¬ 
ing to collect information from different districts, is afforded 
by the behaviour of sparrows towards the flowers of garden 
crocuses. Here in Bangor we have had crocuses blossoming 
two years in succession without a single flower being eaten off; 
in gardens at Cambridge, and other places, every flower is pulled 
to pieces almost before it has fully opened. It would seem 
that the flowers contain some agreeable flavouring matter which 
the Bangor birds have (fortunately) not yet learnt to appreciate.” 

Mr. G, Marshall Woodrow, Professor of Botany at the 
Rpyal College of Science, Poona, went to Jeur at the lime of 
the mcent total solar eclipse, and made some botanical observ¬ 
ations which he communicates to the Gardemt^s Chronicle 
(March 19). This sution was not very suitable for luxurious 
vegetation, as the daily range of temperature during January 
was too great, the thermometer ranging from 45* F. to 145'' F. 
and in the shade from 50* F. to 90® F. He, however, collected 
130 species, including 26Gramlne£e, 27 Leguminosw, 14 Compo- 
siia?, 9 Acanthaceae, 5 Asclepiadacex, 5 Euphorbiacea?, 5 
Malvacete, 5 Cucurbitacea;, 5 Convolvulaceie, 2 Solanaceie, 4 
lAtbiaUe, 2 Urticacew, and 2 Capparidacete. Gf the Graminece 
he mentions that the most frequent one, Aristida sefacea, was 
in ripe seed, and it was interesting to observe its manner of 
distributing them. Its three-brancheil awns “ twist together in 
such a manner that a perfect sphere is formed by their extended 
points, and the balls roll hither and thither in every breeze.'* 
Another grass of interest is the species Isachne, which has the 
habit of setting loose its entire inflorescence, a Urge open 
panicle of most elegant form, which is rolled about by the 
wind till it is caught in some bush. This species, has an in¬ 
florescence latger than any other known ; and since it was found 
while preparing to observe the eclipse, the name hucknt 
ohscuraHs is proposed for it. Prof. Woodrow mentions that as 
the sunlight began to fade away, owing to the passage of the 
dark moon, Leguminos« began to fold up their leaves, as is their 
manner at evening time. 

Mr- H. C. RusiiBLi., Government Astronomer of New South 
Wales, has communicated a second paper to the Royal Society 
of that Colony, on the subject of icebergs in the Southern Ocean, 
from reports collected from masters of vessels trading to Sydney 
and Iron other sources. The first paper dealt with the icebergs 
in the South Atlantic which had been reported up to July 1895, 
and the present paper continues the discussion down to 
September 1897, during which time the great mass of the bergs 
has drifted from the South Atlantic to between longitude 40" 
and So’in the South Indian Ocean, and have been subsequently 
reported south-eastward of New Zealand. It is fiomewhat 
remarkible tliat for months at a time very few icebergs were met 
with bf vessels trading to Australia, and their motion into and 
out of the tracks of vessels made it seem probable that it was 
affected by the prevalent winds. A reference to the weather 
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charts showed that when there was a prevalence of north-west 
wind no ice was reported^ while with southerly winds bergs were 
frequently observed, Mr. Russell slates that the records are too 
short to settle the question, but he is of opinion that by careful 
study of the winds in connection with the roovements of the 
bergs it will be possible to forecast their positions from the winds 
prevailing in South Africa and Australia. 

Thk Pilot Chart of the North PaciBc Ocean for the month of 
March, published by the Hydrographer of the Unitqd States 
Navy, contains tables and charts giving the mean temperatures 
of the surface waters for eacli quarter and for the year for that 
part of the North I^acific Ocean comprised between latitude 30® 
and 60'' N., and the west coast of North America and longitude 
180” W. The material has been obtained from observations in 
the possession of the United States Hydrographic Office, supple¬ 
mented by the data contained in the Russian Admiral Makaroffs | 
work, “ The Viiiaz and the Pacific Ocean.” The coldest Region j 
is in 55*-6o® N., and 155*"-180" W., having for the months of 
May to September a mean temperature of 43®. In the same 
longitude, and latitude 50®-55® N., the mean annual tempera¬ 
ture is 42“. The warmest region is in latitude 3o"-35'' N,, 
longitude 140®-165® W., having a mean annual temperature of 
68^ The yearly range of monthly temperature is highest in 
latitude 35^-40® N., longitude i56®-i8o® W., being i 8 °* 5 , and 
lowest 8®’5, in latitude 30®-35® N,, longitude Ii5®-i45” W. 

The report of Mr. S. P. Langley, Secretary of theSmtthioiiUn 
Institution, for the year ending June 30, 1897, has just reached 
this country. Following the custom of several years, Mr. 
I4ingley gives in the body of the report a general account of the 
affairs of the Institution and its bureaus—the U.S. National 
Museum, the Bureau of American Ethnology, the International 
Exchanges, the National Zoological Park, and the Astrophysical 
Observatory—while more detailed statements by the officers in 
direct charge of the various branches of the work are given in an 
appendix. We regret to see, in the report on the work of the 
National Museum, that the complete manuscript of an important 
and comprehensive work by the late Prof. Cope on the reptiles 
of North America, based on the museum collections, is withheld 
from the printer for want of funds for its publication, and at least 
four others, equally valuable and extensive, now in an advanced 
stage of preparation. Delay in the publication of these works 
will ^rove a hindrance to the progress of American natural 
histo^. The Bureau of American Ethnology has been very 
active. The field operations have been extended into a large 
number of states and territories, and incidentally into those 
districts of neighbouring countries occupied by native tribes 
closely affiliated with the aborigines of the territory now com¬ 
prised in the United States, During the year covered by the 
report special attention was given to the classification of the 
tribes in such manner as to indicate their origin and develop¬ 
ment, and to this end the rich archives of the Bureau, comprising 
the accumulations of eighteen years of research, have been sub¬ 
jected to careful study, and important conclusions have been 
reached. The International Exchange Service continues to 
increase ; and the fact that exchanges are now made with 28,000 
correspondents in every part of the civilised world demonstrates, 
to some degree, the far-reaching influence of the Institution. 
The National Zoological Park has been improved by the con¬ 
struction of roads and a new bridge; but the buildings and 
enclosures of the Park are altogether inadequate, and there are 
no funds to supply the wants. Among the needs are suitable 
houses for the preservation and care of birds, a vivarium for 
small animals, and ponds for aquatic birds and mammals. The 
operations of the Astrophysical Observatory have consisted 
chiefly in experiments in the holographic analysis of the tnfira 
red solar spectrum. The report upon this work has been com- 
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pleted ; and it contains, in addition to introductory, historical, 
descriptive, and theoretical matter and accounts of subsidiary 
investigations, tables of positions of 222 absorption lines in the 
infra red solar spectrum in terms of angular deviations and re¬ 
fractive indices for a rock-salt prism, and of the approximate 
wave-lengths conre.s}x>nding. It is to be hoped that this report, 
containing results of great interest and value to physical science, 
will soon be published. 

The election of Prof. James E. Keeler, director of the 
Allegheny Observatory, to the directorship of the Lick Observ¬ 
atory was announced in last week's Nature. We now team 
that Prof. Keeler has written a letter to the Chairman of the 
Allegheny Observatory Committee stating that he is prejxired to 
decline the call to the Lick Observatory if within two weeks 
200,000 dollars can be collected for the erection of a new observ¬ 
atory with a thirty-inch telescope, and towards the endowment 
of a chair of astronomy in the Western University of Penn¬ 
sylvania. Efforts are being made to obtain this sum of money, 
and as much as 137,000 dollars has already been subscribed, 
while Allegheny City has given a site for a new observatory in 
an elevated position surroundetl by parks, and comparatively 
free from smoke. We wonder how many British cities and 
citizens would show in such a substantial way their anxiety to 
keep a distinguished scientific investigator within their borders. 

An interesting observation upon the development of a taste 
for honey by starlings is recorded by Mr. W. W. Smith in the 
Entomologist (April). In a previous note referring to some 
enemies of humble-l>ees in New Zealand, Mr, Smith stated that 
he had observed the newly-intreduced starlings killing and con¬ 
veying humble-bees to their nests to feed their young. The tui 
or parson bird {Prostkemadera nova-zealandue) has now been 
detected killing them at Akaroa on Banks Peninsula. The case 
is remarkable in illustrating how new habits are acquired, or 
family habits are developed in some species of birds when 
certain conditions arc present. As the tui belongs to the star¬ 
ling family, and is one of the native honey-suckers, it is possible 
it also was killing humble-bees to feed its young when it dis¬ 
covered the honey-sac of the insects. The tui, while engaged 
in killing the bees, would discover their honey-sac, which would 
also lead to a continuance of the habit as a ready means of pro¬ 
curing their favourite food. An analogous case is also presented 
in some recently acquired habits of the starling. For two 
.seasons Mr. Smith has observed what is undoubtedly an acquired 
taste and habit in the starling in New Zealand. Like the tui, this 
bird now frequents the flax-flats and sucks the honey from the 
richly mellifluous flowers. It appears probable that the eating 
of the humble-bee’s honey-sac by the starlings developed, or is 
now developing, the taste for honey in these birds. 

From the many papers before us dealing with kathodic rays, 
Rontgen rays, and the closely-allied phenomena of “electro- 
dispersion,” we extract the following;—Prof. Battelli and Dr. 
Garbasso {Nuovo Cimento^ vi. 4) examined more closely the 
action of kathodic rays on insulated conductors, with the view 
of testing the existence of indefoitnable rays in the interior of the 
Crookes’ tube. Their results agree with the hypothesis that the 
different modes of action of kathodic and Rontgen rays depend 
on the different conditions of the medhim in which the con¬ 
ductor is placed.—M. P. de Hecn {Bulletin do VAcedimu 
Royah de Belgique^ 1898, pp. i88, 191) publishes two papers 
relating to the electro-disperatve power of Kdntfenised air, and 
also of air modified by a Bunsen burner, tn the first paper 
the author obtains, by the Bunsen burner, results which cannot 
be accounted for on Villan's theory of Kdn^enised air, but 
indicate the existence of a special kind bf energy, to wHtdi h^ 
applies the name ikfim-eleetrit. In the second paper he de¬ 
scribes four experimenu deaUng with the prop^isticn of 
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he calls anii-ehciric energy behind shadows* The papers leave 
us a little uncertain as to M. de Ileen's distinction between 
the terms infra tUctric and anti-eledric ; “ anti ”*electricUy, 
we are told, includes both “infra*'- and “ ultra’’-electricity, 
but the latter we do not see defined, at all events, in these two 
writings. 

From Mr. A. A. Campbell Swinton we have received a re¬ 
print of his paper on adjustable X-ray tubes, read before the 
Kbntgen Society.—Part iv. (vol. vii.) of the Atti dei Lituei 
contains two papers, one on the cryptoluminescence of metals, 
by Prof. A. Roiti; the other on the diffusion of Rtintgen rays, 
by Drs. R. Malagoli and C. Bonacini. According to the two 
latter writers, (i) the two electrodes contemporaneously emit 
ortho-kathodic rays, but that which communicates with the 
negative pole of the excitor develops them the most intensely ; 
(2) from the electrodes, at a certain stage of rarefaction, there 
seem to start two cones of radiation, one enclosed in the other 
or partially separate, carrying opposite charges; both are dis¬ 
placed by magnets subject to the same laws ; (3) the violet anodic 
light, like the ortho-kathodic rays, is intensely affected by 
magnetic action, but it follows the opposite law, behaving like 
an electric current from the anode to the anti-anode j (4) it 
seems to follow that the anti-anodic system of Malt^zos is, 
perhaps, only a feeble anti-kathodic system, for l>etween the 
two systems there is identity rather than mere analogy, and 
that not only in their effect on the glass.—The BuiUtin de la 
SoeM Bran^aise de Physique (Nos. 108, in) contains abstracts 
of two papers by M. Villard, the first dealing principally with 
the rays which produce the hemispherical illumination of “ focus ” 
tubes above the plane of the anti-kathode ; the second dealing 
with the Jaws of variation of the resistance of a Crookes’ lube, 
the electric attraction and repulsion of the seat of emission, 
the production of Goldstein’s rays, and the nature of the 
kalhodic rays. From their action in reducing crystals, silicates, 
oxides of copper, and other substances, M. Villard suggests that 
the kalhodic rays are formed of molecules of hydrogen due to 
the traces of moisture left in the tube.—Dr. Josef R. v. Geitler, 
of Prague, contributes to the lyiener fienekU a paper on electric 
and magnetic decomjx)sition of kalhodic rays. The subject has 
been somewhat foreshadowed by Birkeland, and the investiga¬ 
tion bears close analogy to one published by Prof. J. J. Thomson 
in October 1897, Like him the author, experimenting on the 
shadow of a vrire placed in the kathodic pencil, has obtained 
a broadening out of the shadow, which appears bordered by a 
series of green fluorescent stria: separated by dark interspaces. 
Dr. Geitler claims, however, that his experiments are in many 
respects essentially distinct from Prof. Thomson’s. 

Bv the death recently reported from Allahabad of Sir Saiyid 
Ahmad Khan, Indian Moslems have lost a leader who devoted 
many years, with great success, to their educational welfare and 
to the extension of scientific knowledge. He may well be de¬ 
scribed as the apostle of education to the Mahome^ns of India. 
His institute at Aligarh^ with its own printing-press and journal, 
hU Anglo-Oriental college at the same place, on the model of a 
college Oxford or Cambridge, for the education of Ma- 
homedans of the upper classes, are splendid monumdirts to his 
breadth of mind, his wisdom, and his energy. The following 
parriculars of Sir Saiyid Ahmad’s career are from an article in 
Wednesday's TUmeJt :-^Thia great leader of his people and 
pillar of British rule, as he has been called, was born in Delhi 
in 1817. His aiKjeiitors, who claimed descent from the Prophet, 
nre said to have originally come from the Herat Valley, and 
for several generations held high office in the Court the 
Mof^ttl Emperors of Delhi, lu 1837, after his father’s death, 
ihe young nan emerod the British service in the Court of the 
Jud^ at Delhi, and from that time until he finally retired 
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from the service he remained in the judicial branch. 
It was immediately after the Mutiny also that he threw himself 
heart.and soul into the cause of Mahomedan education, and 
one of his earliest steps was to establish a translation society 
which should prepare suitable books, the want of which he 
greatly felt, A few years later this useful association expanded 
into the Scientific Society of AUgarh, with its own press, from 
which translations of numerous works on history and various 
moditfWi sciences have been issued for the use of Mahomedans. It 
wUs after a visit to England in 1870 that he bent his mind to the 
gri^t’undertaking of the Anglo-Oriental College at Aligarh, 
which was opened in 1873 Sir William Muir, while the found¬ 
ation-stone of the building now in existence was laid with much 
ceremony by r»rd Lytton in 1877. Having retired from the 
.service in 1876, .Saiyid Ahmad was in 1878 appointed a member 
of the Viceroy’s Council by Lord Lytton, the apixjintment being 
renewed for a further period by Lord Ripon. I le has also been 
on the Legislative Council of the North-West Provinces. In 
i8!^8hewas made K.C.S.I. For many years past Sir Saiyid 
Ahmad’s home at Aligarh has been the goal of the pilgrimages 
of many of the greatest personages in India, and his reception 
by his fellow-Mahomedans when he has gone to the Ihinjab or 
to HHidaral>ad has been semi-regal. His last years were wholly 
devoted to the prosperity of his college and institute, and most 
of his journeys have been made on their behalf. Anglo-Indians 
who knew him best are as enthusiastic in his praise as the Indian 
MAb<>medans. To the end he never changed the main article 
of his social faith—that education was the one indispensable 
requirement of Indian Mahomedans if they were to maintain 
under the British Raj the high jxisition which was their due. 

An interesting address, by Prof. Thomas Gray, on the 
development of electrical science, in which the history of 
electrical progress since the beginning of the seventeenth 
century is traced, is published in Stiemr of March 18 and 25. 

Herr Freiherr v. Richthofen, President of the Berlin 
Geselhchaft fiir Erdkiinde^ contributes a note to the Verhaful- 
lungen on the spelling of Chinese names. With the ordinary 
(ierman pronunciation, Kiantschou represents the Chinese name 
more correctly than Kiaotschau^ Tschifu tlian Che/00^ A^iutst h- 
wang than Newchivaugt Futschoufu than Fooehoufoo. 

The whole of the first number nf the new volume of the 
Miiiheilungcit von Forsekuugsreiscndeti imd Gehhrten atts den 
deutschen Schutzgebieten is taken up with an exhaustive account 
of the drum language of the Ouala, l)y Herr K. BeU This 
method of conversation at a distance reaches a higher develop¬ 
ment in the Duala region limn in any other |>art of the Kameruns. 
The paper contains no fewer than 275 examples of signs and 
phrases. 

From an advance proof of the tables relating to the output of 
coal and other minerals in 1897, published by the Home Office, 
we learn that 202,119,196 tons of coal were mined in the 
United Kingdom last year. This was an excess of nearly seven 
tntllion tons over the output for 1S96. Next to coal, the largest 
outputs were ironstone, 7,793,168 tons ; fireclay, 2,682,472 
tons ; oil shale, 2,223,757 toas. 

PHOF. Dr. J. Walther contributes a further instalment of 
his studies of deserts to the Verhattdlungen of the Geseihehafi 
fiir Erdkundc su Berlin. Prof. Walther made an expedition 
into the waste regions of Transcaspia and Bokhara after the 
Geological Congress at St. Petersburg lost year, and describes 
his observations on the erosive action of wind, of great ranges 
of temperature, and of the saline deposits in dried-up lakes. 
The paper forms an important addition to the author’s geological 
work in similar regions of North America and North Africa. 
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The “ Statesman’s Year-Book,” ediieil by Ur. J. Scott Keltie, 
with the assistance of Mr. I. P. A. Renwick, annually improves 
in character and increases in usefulness. The volume just pub¬ 
lished by Messrs. Macmillan and Co. is the thirty-fifth ; and it 
contains in the n66 pages the latest statistical and other data 
referring to all the States of the world. The special features 
this year are maps showing, by means of dififerent colours, the 
distribution of British commerce throughout the world, a map 
illustrating the Niger (Question, and a series of coloured ‘dia¬ 
grams exhibiting the course of trade in leading countries during 
the past twenty-five years. Trustworthy information upon all 
questions of political and commercial geography can be obtained 
from the volume, which keeps its place as the most handy and 
complete annual of geografihical statistics in existence. 

The additions to the Zoological Society’s Gardens during the 
past week include a Molucca Deer {Cenms mohucensis^ <5 )from 
the Molucca Islands, presented by H.G. the Duke of Bedford; 
a Great-billed Touracou ( Titracns tnacrorhynckus) from West 
Africa, presented by Mr. R. J. Nicholas; two Cam bay an 
Turtle Doves { Turtur sme^aknis) from West Africa, presented 
by Sir Edward Burne-Jones ; a Macaque Monkey {Macacus cyno- 
niolgus) from India, presented by Captain Francis W, Bate • 
two Arctic Foxes {^Canis lagopusi) from the Arctic Regions, four 
Oyster-catchers {Httmaiopus ostralegus)^ European, purchased ; 
a Caucasian Wild Goat {.Capra caucasica^ rf, juv.) from the 
Caucasus, received in exchange ; a Burebelt's Zebra {Et/ut^s 
burchelHf 9 ), born in the Gardens. 


Stellar PARAi.LAXEs.-^Dr. Bmno peter, during the years 
to 1S92, made a series of parallax observations with the 
Leipzig heliometer. The results of this investigation have 
been published in vol, xxti. No. 4, and xxiv. No. 3, of the 
Ahhandiungen dtr Math**Pkys. Claste der JCS. der 

; but Or. Peter makes a short abstract in the 
As/ron^miicA^ Nachrichtm^ No. 3483, which we briefly refer to 
here. In the following table, which brings together these 
results very clearly, « represents the mean error of the parallax, 
and f' that for one evening. In the three references to the star 
Lai 18115. (i) relates to the preceding component, and (3) to 
the following one, while (3) deals with the pair as a whole. 
The last column gives the comparison stars employed in each 
case. 
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JAMES WATT, AND THE DISCOVERY OF 
THE COMPOSITION OF WATERS 


OUR ASTRONOMICAL COLUMN, 

Spectrum Analysis of Meteorites.—A research of 
great interest has been undertaken by Messrs. W. N. Hartley 
and Hugh Ramoge on the wide dissemination of the rarer 
elements and the mode of their association in the more common 
ores and minerals. The outcome of this work has led us to 
believe that the rarer metals are more widely distributed than 
was ever dreamt of, the authors showing that out of ninety-one 
iron ores obtained from the Dublin Royal College of Science, 
thirty-five contained the extremely rare metal gallium, while 
most of them contained constituents of an unusual character. 
Thus rubidium was commonly present: the magnetites invariably 
contained gallium, but no indium ; the siderites all contained 
indium, but lacked gallium. In a more recent research they 
have investigated spectroscopically numerous meteoric ores, 
siderolit^s and meteorites {SciinHfi€ Proc. of the K, Dublin Soc., 
vol. viii. (N.S.) Part vi., No, 68), the range of spectrum being 
between the wave-lengths 6000 and 3300, and the results they 
obtained in this case, arranged in tabular form, are of great 
interest. It is shown that the composition of different meteoric 
irons is very similar, though the proportions of constituents 
differ somewhat. Meteoric irons, different varieties of iron 
ores, and manufactured irons contain copper, lead, and silver. 
Gallium is a constituent of meteoric irons, hut not of all 
meteorites, and occurs in varying proportions. Sodium potas¬ 
sium and rubidium are constituents of mereoric irons, but only 
in veiy small proportions. Meteoric stones, but not the irons, 
contain chromium and manganese. Nickel was found to he a 
principal constituent in all meteorites, meteoric irons, and 
stdermites, cobalt occurring in the two last varieties. The 
authors deseri^ the chief poinu of difference between telluric 
and meteoric iron to be the absence of nickel and cobalt in any 
considerable proportion from the former, and the presence of 
manganese. Meteoric irons, on the other hand, contain hickel 
and cobalt as notable constituents, and, except in minute traces, 
manganese is.absent. In referring to the pnotographic .spectra 
of iron meteorites obtained by sTir Norman Lock^er from the 
Nejed and Obemkirchen meteorites, the authorn point out that 
of the two lines, one described as “ unknown,*' and the other as 
** doubtfully ascribed to iron,” the former U certamly, and the 
latter probably, a gallium line. At the conclusion of thdr paper 
Ifhe authors give i&m plates, which reproduce the ^me spectra 
of six metallic icons ana three siderolites with comparison spectra. 
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'VX^HEN your Secretary did me the honour to communicate the 
• ' wish of the Committee that I should deliver this lecture, he 
was good enough to send me a list of the names of my pr^e- 
cessors in the position I was invited to occupy, together wdth a 
statement of tne .subjects on which they had addressed you, I 
confess I read hU fetter with very mingled feelings. To be 
asked to form one of such a distinguished company was in itself 
an honour which I deeply appreciated. On the other hand, it 
seemed well-nigh hopeless to find any theme associated with the 
life and work of the great man whose services to humanity we 
are this day called upon to commemorate, that had not oeen 
dealt with by one or other of those who preened me. Naturally, 
and as befits the subject, the greater number of those who have 
spoken on these occasions have been distinguished engineers and 
mechanicians, and they have been aNe to speak with a fulness of 
knowledge, and a weight of authority, on the outcome of the 
great engineer’s labours to which t, who know nothing of en¬ 
gineering or machinery, can have no pretensions. 

It occurred to me, however, on reflection, that there was one 
incident in Watt’s career, which, so far as I could learn, had not 
been handled by anyone of those whom you have invited to 
appear here, and to which, as it comes witmn saTown province, 
I thought I might venture, without presumption, to engage your 
attention. I was the more impelled to select it in that tt iilus- 
trntes one side of Watt’s intellectual activity which thoee who 
regard him only as an inventor and a mechimiGtaii are apt to 
undervalue or lose sight of altc^ther. It serves, too, to throw 
additional tight upon his mental character and moral worth, and 
thus enables us to form a fuller and more just appredation of the 
attributes of the man we wish to honour. The incident, in a 
word, relates to Watt’s share in the establishment of the true 
view of the chemical nature of water. 

To the historian of science this is doubtless an oM story, on 
which it would be difficult to say anything new. The literature 
concerned with it occupies many volumes, latgely 6wihg to the 
circumstance that it has given rise to a controverfy svmieli has 
engaged the active interest of some of the stnengest andeubdeut 
inteUects of this century. Some of the disputants have been men 
like Brougham, Jeffrey and Muirhead, skiife 4 in ^e arts 
advocacy and \n the faculty of eUcUlty und weighing evidence, 
who have statdl their conduslons svith all the end 

cumstanee” Of a judicial fining t oUiers are umo nke Amgo^ 
Pumas, Harcourt, WhewelL f'uficock, Koppv George 


J Xh« Watt Kfem&rial ddivwed fe tW Whli 

Oraenook, on March it, by Ihwf. X. E- Thorp*, LL.p., f 
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eminent in science and literature, who hfive defended their con* 
victions with s^reat power, ample knowledge, much argument¬ 
ative force, and occasional etoquenoe. At one time the contest 
was waged with no little fury and bittemins; it threatened, 
indeed, like the famous controversy on the proper form of a 
lightning-conductor during Sir John Pringle's presidency of the 
Kojat Merely, or like the equally fomoua controversy on the dis> 
covery of the planet Neptune, to attain the dignity of a national 
question, far more acute, I should imagine, than that which has 
just occasioned all right feeling Scotchmen to approach the 
Queen in Council on the subject of Scotland's proper place and 
deaignation in Imperial concerns;. 

But the acrimony and ili-feeUng have happily long since passed 
away. There is no longer any need to discuss the question cither 
as an advocate or as a partisan. 'What 1 shall attempt to-night 
is to treat it dispassionately, and, within the compass of an hour, 
to assess, as impartially as 1 am able, Watt’s true place in regard 
to this discovery. 

It was, indeed, an epoch-making event. The discovery of the 
composition of water was as momentous for science as the greatest 
of Watt’s inventions was for social and economic progress. The 
very fiict itself, apart from all that flowed from it, was of trans¬ 
cendent interest. But to those who had eyes to see, its supreme 
importance was in its fruitful and fai-reaching consequences. It 
signified nothing less than the passing away of an old order of 
things, the downfall of a system of philosophy which had outlived 
its usefulness, in that it no longer served to interpret natural 
henomena, but which was rather a hindrance and a stumbling- 
lock to the perception of truth. The discovery at once led to 
the inception of a more rational and more truly comprehensive 
theory, which not only explained what was already known, in a 
fuller, clearer and more intelligible manner, but pointed the way 
to new facts hitherto undreamt of, which, in their turn, served 
to strengthen and extend the generalisation which led to their 
discovery. No wonder, then, that those who loved and revered 
Watt, and who were rightly jealous of his honour, should have 
sought to do all in their power to vindicate what they honestly 
conceived to be his just title to so «gnal and so fundamental a 
discovery. 

No man has a juster claim to be regarded as a scientihe man, 
in the truest and noblest sense of that temt, than James Watt. 
The scientihe spirit was manifest in him even in boyhood. The 
very circumstances of his condition, his weakly frame, the soli- 
tarinera of his school-life, and the early habits of introspection 
thus induced in a mind forced to feed only on itself, served to 
stren^hen and develop the instinct. Even his early struggles, 
and the lealcusy of the Glasgow Guilds which forbade him to 
practise his trade in the burgh in which he had not served an 
apprenticeship, conduced to mould his character and to de¬ 
termine the bent of his mind. Hard and illiberal as it seemed 
at the time, the ZunfigHu which drove him to the shelter of 
the old College in the High Street, and secured for him the 
abiding fnendsfaipof Black and Robison, was in reality the most 
fortunate circumstance in his career. It brought him directly 
under the inducnce of one of the greatest naturaF philosophers of 
bis age, and so stamped him permanently as a man of science. 
It would not be difficult to trace how this influence reacted upon 
all that Watt subsequently did—from the time of his carlW 
speculations on the loss of eneigy in Newcomen’s engine down 
to the very last of his mechantcalpursuiu in the dignihed retire¬ 
ment of Heathffeld Hall. He approached the question of the 
improvement of the steam-engine as a scientific problem, and 
under the direct inspiration of the doctrine of the great discoverer 
of the principle of latent heat. It was this same mental attitude ; 
towards adentific truth, the same receptivity for scientific 
doctrine, the same loVe of pondering over and sMculating upon 
the true inwardness of thin^ that brought him tne friendship of 
Priestley, Withering, Wedgwood and De Luc, and that ultimately 
made lum a cherished member of the foremost • sclentiflc 
aeademics of the world* It will occasion little surprise to one 
who has formed a true perception of his character to learn that 
Watt, was wont, even at periods of gr^at mental depression, and 
of physkAl suffering, amidst alt the tt»l and anxious worry of a 
btttttMMs surrounded with difficulties, to find peace in the con- 
ten^tipn of natural phenomena, and to spend time jn philo¬ 
sophical, ^oeoiladont .The sbripking, diffideiit man, in thus 
eommtming with himself and with nature, followed a true and 
oottstant impulse to withdlraw feotn the strife and turmoil of the 
woHd^ and to seek Ms pleasure and his rest in the silent con¬ 
templation cf nataial tri^* No one can look upon that con- 
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templative face without being struck with its expression of 
philoaophic calm. What deep, genuine pleasure these com¬ 
muning brought to the harassed man may oe cleaned from his 
correspondence. In truth, nature incended Watt to be a 
philosopher of the pattern of Boyle, or Newton, or Dalton j it 
was destiny that drove hjm into the world of affairs where, as he 
said, he was out of his sphere. It is necessary to dwell for a 
moment on this aspect of Watt, in order to form a just appre¬ 
ciation both of his position and of his merits in regard to the 
great chemical truth with which his name is associated. 

The man of action is apt to regard the contemplative mind 
with something akin to contempt. I once heard a bustling, 
buw man, the head of a large engineering establishment, who 
bad enjoyed the good fortune to be a pupil of Thomas Graham, 
say of that distinguished philosopher that he was the laziest man 
he had ever met. He did not say he ‘‘ever knew”—for how 
little he really knew of Graham was evident from the fact 
that at the penod to which he referred Graham's thoughts were 
deeply occupied with some of the most memorame of his 
investigations. 

It was in one of these contemplative moods—in what he 
himself styled his periods of excessive indolence—and as it 
happened at the very time that the Soho firm was struggling to 
potect itself against the unprincipled horde that was seelcing to 
infringe Watt's fundamental patent, that he occupied himself 
with turning over in his mind the outcome of one of his friend 
Priestley's multitudinous experiments. Watt had Jong held the 
view that air was a modiflcalion of water, or, as he expressed 
it in'a letter to his friend Black, under date December 13, 
1782, that, steam parts with its latent heat as it ac¬ 

quires sensible heat, when it arrives at a certain point it will 
have no latent heat, and may, under proper compression, 
be an elastic fluid nearly as speciflcally heavy as water ”: at 
which point he conceived it would again change its state and 
become air. As he then relates, he sees a confirmation of this 
opinion in an experiment of Priestley’s made, as he says, '* in 
his usual way of groping about.” ** As he [Priestley] had suc¬ 
ceeded in turning the acids into air by heat only, he wanted to 
try what water would become in like circumstances. He under¬ 
saturated some very caustic lime with an ounce of water, and 
subjected it to a white heat in an earthen retort. ... No 
water or moisture came over, but a quantity of air, equal in 
weight to the water ... a very small jxirt of which was fixed 
air, and the rest of the nature of atmospneric air. ... He has 
repeated the experiment with the same result.”' 

About a fortnight later Priestley wrote that he was able to 
convert water into air " without combining it with lime or any¬ 
thing else, with less than a boiling heat, in the greatest quantity, 
and with the least iiossible tioiu>le or expense.” He add^ 
that “the method will surprise more than the effect,” but that 
he would defer “ the communication of the hocus pocus of it ” 
until such time as \Vatt should give him the pleasure of his 
company in return for the pleasure he was to give Watt in 
speculating on the subject. 

These experiments, as we shall sec in due course, were wholly 
fallacious; in following them up with his wonted ardour, 
Priestley quickly found himself in a maze of contradictions, 
and ultimately discovered that this seeming conversion was 
absolutely mythical. 

It may be useful, however, to make one or two comments on 
these passages at the present juncture. In the first place Watt's 
opinion as to the relation of water and air, although founded, as 
he thought, upon a more philosophical basis, simply embodied 
the teaching of the schoolmen. The notion that the so-called 
four elements were mutually convertible, or were in essence 
identical, ran through the doctrine of twenty centuries of 
teachen. Despite the onslaughts of the Spagyrists, and the 
author of the “Sceptical Chymist,” it permeated the literature 
of natural philosophy down to the very beginning of this epoch. 
Watt was insensibly swayed by a belief which had descended to 
him, like the undying germ, through the ages, and he could no 
mof^ shake himself free of it llian he could get rid of the in¬ 
fluence of heredity. The very mode in which he, in common 
wiUi men of his time, uaea the term “ air,” is an indication of 
the manner in which the ancient creed limited and cramped his 
thoMght. He knew that there were various “airs,” but it U 
very doubtful if he realised that they were essentially diffmnt 
substances. There is abundant evidence in the few chemibal 
^pers that he published, and especially in his letters to Black; 
Priestley, ‘De Luc, Kirwon and others, that he regarded theoi 
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all as constituted of the same matter, affected bv attributes 
more or le^s fortuitous and accidental. Thus, all the varieties 
of inflammable air were at bottom identical, with properties 
modified by their orijtin or their varying content of the hypo¬ 
thetical principle phlogiston—that is the principle that was 
assumed to make them bi^rn. 

From Watt’s published correspondence we arc able to judge 
how he regarded Priestley’s further work on this so-called con¬ 
version of water into air. He admits that the facts are “ in 
some degree contradictory to each other.” The apparent con¬ 
version would seem to depend upon the material of the vessel in 
which it was made. In a glass vessel no air was produced, nnr 
was any found in a gun-barrel when the distillation was diMlit 
slowly ; but when confined by a cock, ** and let out by puffs, it 
produces much air; which, says Watt, agrees with my 
theory, and also coincides with what I have observed in sfeam- 
engines. In some cases I have seen the tenth of the liulk of 
the water, of air extricated or made from it.” Davy once said 
‘'the human mind is governed not by what it knows, but by 
what it believes ; not by what it is capable of attaining, but by 
what it desires.” However willing to catch at anything in 
support of his belief, it is passible that Watt might have been 
led to doubt the soundness of Priestley’s experiment, if an 
apparent and wholly unlooked for confirmation of it had 
not arisen. 

To make the account exact, and in view of what is to follow, 
it is necessa^ to go back a little, in point of time. In the 
spring of 1782, Priestley performed what he styled “a mere 
random experiment made to entertain a few philosophical 
friends.” It was practically a repetition of Volta’s experiment 
of firing a mixture of the inflammable air from metals, that is, 
hydrogen, with' common air in a closed glass vessel by means 
of the electric spark. After the defiagration the vessel was 
found to be hot, and on cooling its sides were observed to 
bedewed. Neither Priestley nor any of his philosophical friends 
seem to have paid particular attention to the deposit of 
moisture, or, at all event*s, if they did they failed to perceive il.s 
significance. One of them, however, Mr. John Warltire, a 
lecturer in natural philosophy in Birmingham, imagined that 
the experiment might afford the means of showing whether heat 
was ponderable or not; and accordingly he repeated it, using 
for greater safety a copper globe, weighed before and after the 
passage of the spark. A minute loss of wxight was always 
noticed, “ but not constantly the same ; upon the average it was 
about 2 grains.”' 

Priestley, who, with Withering, was present when the ex¬ 
periments were made, confirmed the apparent loss of weight; 
but he added, with a caution that was not characteristic, that he 
did not think “ that so very bold an opinion as that of the 
latent heat of bodies contributing to their weight should be re¬ 
ceived without marc experiments, and made ujxm a still larger 
scale.” 

Priestley's volume-—the sixth in the series—was published in 
1781, and was certainly known to Watt; indeed, in the Ap' 
pendix arc printed a number of observations made by him 
apparently as the work was passing through the press. Al¬ 
though, therefore, he must have had his attention drawn about 
this lime to the formation of the dew in Priestley and Warl- 
tire’s experiment, there is nothing to show that he attached any 
importance to the circumstance, or that, if he did, he dissented 
from Warltire’s conclusion that common air deposits its moisture 
when it is phlogisticated. 

For some time previous to the publication of Priestley’s book, 
Mr. Cavendish was engaged upon an inquiry ** to find out the 
cause of the diminution which common air is well known to 
auflfer by all the various ways in which it is phlogisticated, and 
to diKover what bjcomes of the air thus lost or condensed.” 
In other words, it was an investigation to determine the 
changes experienced by air when bodies were made to burn in 
confined portions of it. On the appearance of Priestley’s book 
he repeated Warltire's experiment, thinking “it worth while to 
examine more closely, as it seemed likely to throw great light 
on the subject I had in view.” He confirmed the ooservation 
on the formation of dew ; but although he made the experimem 
on a larger scale, and with vamng proportions of the two airs, 
he was unable to satisfy himself as to the loss of weight after the 

1 Th« account of those axwimsnta is given in a letter to thriestley, aOd 
constitutes No. v. of the ** Appendix to Priestley's Bxperimencs and Ob* 
SMYBdons relatioff to various branches of Namraf Philosophy, &c.," vol. (i. 
(Birmingham, 17S1), i ^ 
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I explosion. As the result of a number of tiiaU, mode both with 
the inflammable air from siiic and from iron—that in, hydrogen 
I —and mixed with common in the proportion of 4S3 
measures of the inflammable air to 1000 of common air, he 
says, “ we may safely conclude that when they are mixed in this 
proportion, and exploded, almost all the inflammable air and 
about one'fifth part of the common air lose their elasticity, and 
are condensed into the dew which lines the glass.” In order to 
examine the nature of this dew, large quantities of the hydrogen 
were burnt with two and a half times it.s volume of common air, 
and the product of the combustion was caused to pass through a 
lon^ glass lube whereby it was condensed. “ By this means 135 
grainsof water were condensed in the cytinder[«.e. the tube], which 
had no taste nor smell, and which left no sensible sediment when 
evaporated to dryness ; neither did it leave any pungent smell 
during the evaporation ; in short, it seemed pure water. . . . 
By the ex|'>eriments with the globe, it appeared that when the in¬ 
flammable and common air are exploded in a proper promrtion, 
almost all the infiaminablc air and nearly one-fifth of ific com¬ 
mon air, lose their elasticity, and are condensed into dew. And 
by this experiment it appears that this dew is plain water, and 
consequently that almost all the inflammable air and about one- 
fifth of the common air are turned into pure water.” 

The idea that common air was for the most part a mixture of 
two gases—oxygen or the dephlogisticated air of Schecle and 
Priestley, and nitrogen or the mephitic air of Rutherford, the 
azole of Lavoisier—was familiar to chemists at this period os the 
result of the leaching of Scheele and Lavoisier, and there is 
reason to suppose that this opinion was shared by Cavendish. 
He had been engaged for some time past in an elaborate inquiry 
into the constitution of atmospheric air, the results of wnich 
admittetl of no other interpretation than that common air was 
composed of two different gases, mixed or combined in constant 
relative proportions. It is true that in the memoir containing 
the results of his inquiry he nowhere directly gives his estimate of 
these relative quantities, but, from the data he afifords, it is easy 
to deduce the amount and the constancy of Ihe proportion. 
Cavendish’s papers are characterised by remarkable conciseness 
and brevity; an experiment which must have involved the putting 
together of elaborate and complicated apparatus, and which 
must have occupied considerable time in its performance, is de¬ 
scribed in a few lines, and hence it is not always possible to 
gather with certainly the precise disposition of the arrangements. 
He never .sets out his reasons or his conclusions with any great 
amount of detail, and his published words occasionally give 
little indication of his line of ihought. But that he clearly 
recocnised that only one portion of common air was concerned in 
the formation of waier, and that this portion was the dephlqgisl- 
icated air, or oxygen, is obvious from the next series of experi¬ 
ments in which he fired a mixture of about two measures of 
hydrogen and one measure of oxygen in a previously exhausted 
glass globe furnished with an apparatus for firing air by electricity. 
When the included air was fired, almost all of it lost its elasticity, 
so that fresh quantities of the explosive mixture could be intro* 
duced and Che process repeated until a sufficient quantity of the 
moisture was obtained for examination. In these experiments 
Cavendish clearly and definitely demonstrated that the weight 
of the water was praclically equal to the weight of the mixed 
gases which had combined to form it. In some cases the water 
was perfectly neutral in its reaction ; in others it was slightly 
acid, and the cause of this acidity caused Cavendish much ex¬ 
perimenting, but he is never in any doubt as to the main result; 
he says distinctly, “if those airs could be obtained perfectly 
pore, the whole would be condensed.” Now if Cavendish had 
published this main result at the time he obtained it, namdy in 
the summer of 1781, or even if he had formally communicated 
it to one of the meetings of the Royal Society during the 
ensuing session, there would have been no Water Controversy. 
But even if he were ready, it was characteristic of him to delay, 
not from inertia or indolence, but from a morbid shyness, an 
unconouembfe reticence, which constantly led him to postpone 
any puDlic announcement of his Work. He had the aoditioital, 
and to him all-sufficient, reason that he had not yet worked out 
the cause of the occasional acidity of the water. What he did, 
however, was to commuiuoate the facts of his experiment to 
Priestley, as Priestley himself states in a subsequent paper 
published in the for 1783. When or 

how he communicated them to Priestley does not appear, nor 
have we any means of knowing precis^ what waa said. 
Something, however, on this point may be inferred from what 
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Priestley proceeded to do. It appears from a letter to Wedg¬ 
wood that he repeated Cavendish’s experiment during the Mar^ 
of 1783. It will be remembered that he was at this period 
engag^ on his experiments on the seeming conversion of water 
into air. He had obtained a number of contradictory results 
which had led Wedgwood, as far back an the previous January, to 
put certain sagacious c^ueries, which doubtless in the end had their 
effect in opening Priestley’s eyes to the origin of his mistake. 
But at the time both he and Watt were seeking for fresh evidence 
to substantiate the possibility of this conversion. Now just as 
Cavendish thought that Warltire’s experiment might throw light 
upon the particular matter on which he was engaged, so Priestley 
considerea that Cavendish’s work might affora evidence, indirect 
it is true, but still evidence, of the intimate connection between 
water and air. Cavendish had, he thought, established the 
converse of the proposition which he and Watt were seeking to 
prove in showing that “air,” or rather certain kinds of “air,” 
could be converted into water weight for weight. It was no 
longer the original Warltire experiment of exploding common 
air and hydlrogen. Cavendish had indicated the particular kinds 
which were really concerned in the phenomena, and k was Che 
Cavendish experiment, pure and simple, which he proceeded to 
re|>cat. This is obvious from what he says : “ Still hearing of 
many objections to the conx’crsion of water into air, I now gave 
particular attention to an experiment of Mr. Cavendish's con¬ 
cerning the reconversion of air into water by decomposing it in 
conjunction with inflammable air.” Priestley here us<S the 
word “ decomposing ” in a sense contrary to that which the con¬ 
text implies ; out that he is consistent in so using it is evident 
kom what follows, and also from similar expressions to be found 
in his correspondence. But although he professed to repeat 
Cavendish's experiment, he neglected to do so in Cavendish’s 
manner. He says; “ In order to be sure that the water I might 
find in the air was realty a constituent part of it^ and not what 
it might have imbibed after its formation [i.e, by contact with 
the water of the pneumatic trough], I made a quantity of both 
dephlogisticated and inflammable air, in such a manner as that 
neither of them should ever come into contact with water, re¬ 
ceiving them as they were produced in mercury ; the former from 
nitre, and in the middle of the process (long after the water of 
crystallisation was come over), and the latter from perfectly made 
charcoal. The two kinds of air thus produced I accomposed by 
firing them together by the electric explosion, and found a 
manifest deposition of water, and to appearance in the same 
quantity as if both the kinds of air had been previously confined 
by water. 

** In order to judge more accurately of the quantity of water so 
deposited, and to compare it with the weight of the air decom¬ 
posed, I carefully weighed a piece of filtering, paper, and then 
having wiped with it all the inside of the glass vessel in which 
the air had been decomposed, weighed it again, and I always 
found, as nearly as I could judge, the weight of the decomposed 
air in the moisture acquired by the paper. ... I wished, how¬ 
ever, to have had a nicer balance for the purpose: the result was 
such as to afford a strong presumption that the air was recon¬ 
verted into water, and therrfove that the origin of it had been 
waterf 

These passages, when compared with the aceotmts given of 
his own work by Cavendish, strikingly exemplify the difference 
in the character of the two expenmentalists. It would be 
difficult to pack a greater number of errors into a couple of 
paragraj^s than are contained in these sentences. The cx- 
presrions in italics show that Priestley wholly failed to compre¬ 
hend the true origin of the water. In his laudable anxiety to 
free the two gases firom extraneous moisture, he committed 
blunder after blunder. His method of obtaining the oxygen was 
bad ; that of procuring the ii^mniabte air was worse. Both 
the gases must have Seen liwly impure, and it was a* physical 
impossibility that they shomoMve givtn their aggregate weight 
in watery even after making every allowance for Priestley’s crude 
and Im^rfect method of determining it. 

Bad, Mwever, as the experimental work was, what it appeared 
to teach was not lost on Watt: it clearly proved to him that , 
water and air were mutually convertible. How the theory took 
riiape in hU mind is evident from the terms in which the two 
series of Priestly's experiments are coupled together in his 
letters to Gilbert Hamiitonj to Be Luc and to Black. Each set 
is regarded aS'comiAeiheiitary to the other, and, both taken to¬ 
gether^ aie hhld to prove that air md water are mutually con* 
vMible, and are riierefore essentially the same. Under date 
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April XI, 1783, he tells Black that “Dr. Priestley has made 
more experiments on the conversion of water into air, and I 
l>eUeve 1 have found out the cause of it; which I have put in 
the form of a letter to him, which will be read at the Royal 
Society with his paper on the subject.'* He then proceeds to 
give Black a summary of the three sets of facts, or supposed facts, 
on which he bases his generalisation, and he makes use of these 
significant words : “ In the deflagration of the inflammable and 
! dephlogisticated airs, the airs unite with violence*-become red* 
j hot>4ind on cooling, totally disappear. The only fixed matter 
I which remains is ; and waUt\ light and heat are all the 
I ppoducts. Are we not, then, authorised to cohclude that water 
i IS Composed of dephlogisticated and inflammable air, or 
phlogiston, deprived of part of their latent heat, and that 
dephlogisticated, or pure air, is composed of air deprived of its 
phlogiston, and united to heat and light; and if light be only a 
modification of heat or a component part of phlogiston, then 

Ure air consists of water det>rived of its phlogiston and its latent 

eat.” Very similar turns of expression and trains of reasoning 
are to be met with in other letters to his friends, written at about 
the eame period. In all it is abundantly clear that, whatever 
may have oeen his surmises as to the real nature of water, it was 
the conception of the mutual convertibility of air and water that 
was uppermost in his mind. These passages, however, constitute 
Watt’s claim to be regarded as the true and first discoverer of 
the compound nature of water. 

Three days after the letter to the Royal Society was written,, 
or rather dated, there came a bolt from the blue in the form of a* 
letter from Priestley to Watt, “ Behold,” it said, “ with surprise 
and with indignation the figure of an apparatus that has utterly 
ruined your brautiful hypothesis, and has rendered some weeks 
of my labour in working, thinking, and writing almost useless.” 
The doubts of Wedgwood, certainly no mean authoriiy on the 
properties of baked clay, had, in fact, led Priestley Jo devise an 
experiment by which it was proved beyond all doubt that this 
seeming conversion of water into air was really due to an inter¬ 
change of steam and air, effected by diffusion through the porous 
material of the retort. Well might Priestley cry to De I.uc. 
“ We arc undone ! ” Watt's faith in the “ beautiful hypothesis ” 
was no doubt rudely shaken, but it was not shattered. In his 
answer to Priestley he denied that it was ruined : “ It is not 
founded,” said he, “on so brittle a basis as an earthen retort.” 
Priestley, however, would have none of it: theories with him- - 
always excepting the all comprehensive one of phlogiston, which 
was the head and front of his creed, as, indeed, of his subsequent 
offending—had at no time much value, for, as Marat said of 
Lavoisier, he abandoned them as readily as he adopted them, 
changing his systems as he did his shoes. Indeed, he rather 
prided himself on his capacity for quick change. “ We arc, at 
all ages,” he once said, “ but too much in haste to understand^ as 
wc think, the appearances that present themselves to us. If we 
could content ourselves with the bare knowledge of new facts,, 
and svtsi^end our judgment with respect to their cause.s, till by 
their analogy we were led to the discovery of more facts, of a 
similar nature, we should be in a much surer way to the attain¬ 
ment of real knowledge.” With a candour all his own, he im¬ 
mediately added ; “ I do not pretend to l>e perfectly innocent in 
this respect myself; but I think I have as little to reproach ^ 
myself with on this head as most of my brethren ; and whenever 
I fittVe drawn general conclusions too soon, I have been very 
ready to abandon them. ... I have also repeatedly cautioned 
my readers, and I cannot too much inculcate the caution, that 
thfcy ore to consider new facts only as discoveries, and mere 
deductions from these facts, as of no kind of authority ; but to 
draw all conclusions, and form all hyi>otheses, for themselves.” 

Watt's mind was of a very different cast. He did not lightly 
adopt opinions ; his convictions were slowly and deliberately 
formed) and were retained with a corresponding tenacity. But, 
all the same, he eventually thought it prudent to withdraw his 
letter ; and three days prior to the rending of Priestley’s paper, 
which accompanied it, Priestley informed Sir Joseph Banks of 
Watt's desire that the letter should not be publicly read. That 
it woa withdrawn on account of what Watt calls Priestley’s 
*• ugly experiment,” is stated by him in a letter to Black, on the 
ground that this experiment rendered “the theory useless in 
so far as relates to the* change of water into air. ... I have 
not given up my theory (that is, as to the mutual convertibility 
of water into air], though neither it nor any other known one 
will account for this experiment.” 

In the meantime Cavendish bad been pursuing his inquiries,- 
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and towards the end of this year (i^8j) he was ^cpAfed to ^iijv 
the explanation of the cause of the disturbing factor in hU 
proof of the real nature of water—that isi the origin of 
OGcaslonai and apnarently haphazard presence of email quantities 
of nitric acid* Tnis he demonstrated to be due to the difficulty 
of excluding a greater or less quantity of atmospheric nitrogen 
from the gases employed; and he determined the conditions 
under which this nitrogen led to the fornuition of the acidi the 
true nature of which he thus for the first time esubliflhed. The 
account of his labours was read to the Royal Society on 
January 15, 1784. 

In the previous autumn^ however, disquieting rumours reached 
this country that the French philosophers, and chief among them 
Lavoisier, were poaching upon the English preserves. The cir¬ 
cumstance is alluded to in a letter from Watt tOtI>e Luo, diated 
November 30, 1783. ** I was at Dr. Priestley's lUst night. He i 

thinks, as I do, that Mr, Lavoisier, having heard some imper- i 
feet account of the paper I wrote in the spring, has run aws^ with 
the idea and made up a memoir hastily, witT^t any satisfactory 
proofs. ... I, therefore, put the query to you of the propriety 
of sendlv^ my letter to pass through their hands to be printed; 
for even if this theory is Mr. Lavoisier's own, 1 am vain enough 
to think that he may get some hints from my letter, which may 
enable him to make experiments, and to improve his theory, and 
produce n memoir to the Academy before my letter can be 
printed, which may he so much superior as to eclipse my poor 
performance and sink it into utter oblivion ; nay, worse, 1 may 
he condemned as a plagiary, for I certainly cannot be heard in 
opposition to an Academician and a financier. * , . But, after 
all, I may be doing Mr. Lavoisier injustice.” 

That Lavoisier did get some hints, and imssibly even through 
the medium of Watt's letter, is beyond all question. The fact 
that he was informed of Cavendishes work is specifically stated 
in Cavendish's memoir in a passage interpolated by Blagden, the 
Secretary of the Royal Society and Cavendish’s assistant and 
amanuensis, who himself tbld Lavoisier. The whole of the 
circumstances are set out in detail in 'a subsequent letter which 
Blagden addressed to the editor of the Chemische Annalen in 
1786. That it was known to be Cavendish's experiment that 
was being thus repeated, is confirmed by a letter from La Place 
to De Luc, dated June 28, 178J, in which we read: “Nous 
avons r^p^e, ces jours derfoers Mr. Lavoisier et moi, 
devant Mr. Blagden, et plusieurs autres personnes, I’ex- 
perience de Mr. Cavendish sur la conversion en eau des airs 
dephlogistiqu^s et inflammables, par leur combustion. . . . 
Nous avons obtenu de cette mani^re plus de 2} ^ro» d'eau pure, 
ou au monis qui n’avoit aucun caractere d'acidit^, et qui etoit 
insipide au goQt; mats nous ne savons pas encore si cette 
quantitc d'eau repr6sente le poids des airs consumes ; e'est une 
ex^^rience h. recommenoer avec toutes I'attention possible et qui 
me paroit de la plus grande im];»rtancc.” The phrase “qui 
n'avoit aticun caract<bre d'acidit(f ” is of special significance. The 
French philosophers, and, Lavoisier in particular, could with 
difficulty, as Blagden relates, be brought to credit the statement 
that when inflammable air was burnt, water only was formed; 
their preconceptions concerning the part played by oxygen in 
such a case, led them to suppose that an acid would be 
produced. Cavendish was familiar with Lavoisier's doctrine, 
which is connoted in the very word oxygen, which we owe to 
the French chemists ; and it may be that this circumstance was, 
amongst others, one cause of the pains he took to understand 
the origin of the acid he occasionally met with. Lavoisier was 
led to repeat Cavendish’s experiment on June 24, 1783; and on 
the following day he announced to the Academy that by the 
combustion of inflammable air with oxygen “very pure water” 
was formed. It is this statement that has i>een said to con¬ 
stitute Lavoisier’s claim to be considered as the true and first 
discoverer of the composition of water. That he has no valid claim 
has been implicitly admitted by Lavoisier himself. The eminent 
Perpetual Secretary of the French Academy, M- Berthelot, is no 
doubt accurate in regarding June 25, 1783, as the first certain 
date of publication of the discovery that can be established by 
authentic, i.e. official, documents; but, as I have elsewhere 
attempted to show, the circumstances under which that priority 
of publication was secured give Lavoisier no moral right to the 
title of the discoverer. ‘ 

Shortly after the reading of Cavendish's memoir to the Royal 

. CaveitdUh. Lavoisivr, and ” La Rdvolttilon Chlmlque'*: tha 
AfldrMii to tha Cha^ioal Svetion of the lhr(rish Association, 
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Society (Januaty 15, 17^4)1 De Lac wrote to Watt, gjyii^ aii' 
account of its contents, and insinuating that its concivsioiis nad 
been formed in the Ikht of knowlem obtained from Watt's 
^letter to the Royal Sodety, which almtmh» as we have seen, 
!not puUicly r^, had, there is no doubt, been perused by 
others than Priestley, to whom U was original^ addressed^ X>e 
Luc was, no doubt, a zealous friend, but in this letter his ml 
outran his discretion. The letter was. indeed, unworthy of him. 
He hastens to exculpate Lavoisier and La Place, but makes a 
charge against the honour and integrity of C^vendidi, for 
whi<m there was absolutely no justification. He stirs up Watt’s 
susf^ons, and then seeks to appease them ; he rouses his 
anger^ and then counsels him to silence by an argument which 
shows how wholly he misunderstood Watt. Watt's reply was 
characteristic : “ On the slight glance 1 have been able to give 
your extract of the paper, 1 think his theory very different from 
mine; which of the two is the right 1 cannot say: his is more 
likely to be so, as he has made many more experiments, and 
consequently has more facts to argue upon. . . . 

to what you say of making myself tiet jahuxi that idea 
would weigh little; for were 1 convinced I had had foul play, if 
I did not assert my right, it would either be from a contempt of 
the modicum of reputation which could result from such a theory: 
from a conviction in my own mind that 1 was their superior: or 
from an indolence, that makes it easier for me to bear wrongs 
than to seek redress. In point of interest, in so far as connect^ 
with money, that would be no bar; for though I am dependent 
on the frvour of the public, I am not on Mr. C. and his friends; 
and could despise ttie united power of tht illustrious h&usi of 
Cavendish^ as Mr. Fox calls them. 

**Vou may, perhaps, be surprised to find $0 much pride in 
my character. It does not seem very compatible with the diffi¬ 
dence that attends my conduct in general. 1 am diffident, 
because I am seldom ceruin that I am m the r^ht. and because 
I pay respect to the opinion of others, where f think they may 
merit it. At present ;V fne sous u» p$u bkssi ; it seems hard 
that in the first attempt I have made to lay anything before the 
public, I should lie thus anticipated." 

There was no desire on the part of anybody connected with 
the management of the Royal Society to withhold from Watt his 
just due; and it was eventually arranged that his letter to 
Priestley* together with one he subsequently addressed to De 
Luc, should be publicly read to Ae Fellows, and they were 
subsequently ordered to be printed in the Philosophical Trans- 
actions in such manner os their author might desire. By his 
directions the two letters were merged together, and they appear 
as having been read on April 29, 1784, under the title, 
“Thoughts on the constituent parts of water, and of DephI >- 
gisticated air; with an account of some experiments on that 
subject. In a letter from Mr. James Watt, Enmneer, to Mr. 
De Luc, F.R.S*'’ The greater part of the “thoughts'* are 
concern^ with the dcphlogislicat^ air. What relate to water 
have already been given in the extracts from his correspondence. 
The terms in the letter to De Luc, as printed in the Philosophical 
Transac/ionst are substantially identical with those of the letters 
to Black, Hamilton, Smeaton and Fry. 

I have now given all the essential facts which led to the recog¬ 
nition of the true chemical nature of water, and I have stated, as 
accurately and as impartially as I could, the relative share of 
Watt, Cavendish and Lavoisier in their discovery and interpre- 
nation. regards Lavoisierjjt cannot be cltrimed that he was 

the first to obutn the facts. To Cavendish belongs the merit of 
having supplied the true experimental basis upon which accuraU 
knowledge could alone be founded. Watt, on the other hand, 
although reasoning from imperfect and, inde^, altogether 
erroneous dat^ was the first, so for as we can prove from docu¬ 
mentary evidence, to state distinctly that water is not an element, 
but is composed, weight for weight, of two other substances, one 
of which he regarded as phlo^on and the other as dephlo- 
gisticated air. It wguld be a mi^ke, however, to suppose that 
Watt Uught precisely the same doctrine of the true nature of 
water that we hold to*day. Nor did Cavendish utter a more 
eortoin sound. What w4 regard to-duy as the expression of the 
truth we owe to tavoisiei^, who stated it with a directness «id a 
precision that ultimately swept ,a|l doubt and bedMion aside—^ 
except to the mind of ^iestley, whose “ random expedttent" 
gave die first gUmmer of the triitih. 

In this respect the conclusion of Lord is most 

It was a reluctance to give up the doctrine of phUgfritoii, a ImB 
... ... the 
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rooted ofnnion that prevented Watt and Cavendish from doing 
full justice to their own theory; while Lavoisier, who had 
entirely shaken off these trammels, first presented the new 
doctrine in its entire perfection and consistency. 

We thus see that each of these eminent men played an inde¬ 
pendent and, we may say, an equally important share in the 
establishment of one of the greatest scientific truths that the 
eighteenth century brought to light. 

As regards Watt, the history of this incident serves to 
bring out only more clearly what we know to be the 
true character of the man. It illustrates the vigour of 
his intellectual grasp, the keenness of his mental vision. 
At the same time it exhibits his love of truth for ‘truth's 
sake ; his unaffected modesty, and the sense of humility that was 
not ^ less real because accompanied by a sense of what his 
inherent love of rectitude tau^t was due also to himself. The 
voice of envy and detraction has not been unheard amongst the 
strife of partisans in the Water Controversy, but throughout it no 
syllable has been breathed that reflected even remotely upon his 
honour and integrity. 


SCIENTIFIC SERIALS. 

SttVBUAi. contributions of anthropological interest appear in 
the January and February isMies of Ghbtfs. —An old Mexican 
terra-cotta figure in the American Museum of Natural History is 
described and figured. It was discovered near Texcoco, and 
represents a warrior in a padded cosft of mail. The figure is of 
life-size, and its workmanship is peiehliar to Mexican antiquities. 
—A description of the tempie-pyu^id of Tepoztlan, by Dr. E. 
Seler, contains not only interesting dtetails, but several very good 
illustrations of the plan and construction of the temple. 
Tepoztlan is the place where the Mexican kings had their famous 
pleasure gardens, and the inhabitants have preserved their ancient 
language and many of their old customs in their mountain home. 
The temple lies 20cx> feet above the town on a cliff. iThe ruins 
consist <u several buildings of all kinds and sizes, which are sug- 
f^ed to have been the dwellings of the priests. The temple 
Itself has massive walls built of olack and red volcanic stone. 
The inner space is divided into two rooms by a door let in a 
thick wall. In the iiiner room was found a rectangular cavity 
containing coal and two pieces of copal, showing probably that 
here was the place where the holy nrc was burnt. The door 
leading to the inner room is flanked by two pillars, richly carved, 
but the most interesting feature of the room is its benches 
sculptured stone. In thu room stands an idol, and there were 
found two pieces of sculpture : one a bas-relief painted in dark 
redj the other a relief of a Mexican king’s crown. Altogether, 
this is a notable discovery; and if it is really the fact that these 
people have preserved their ancient culture, it is greatly to be 
nopnl that a scientific exploration will be undertaken before it is 
too late.—Another people of South America is noted in a paper 
by Dr. Ehrenreich on tne Guayaki in Paraguay. Their territory 
is bounded on the east and south by Parana, on the north by the 
rivers Aoaray and Monday, and on the west by welPwooded 
hills. Very little is known about them, and only few ethno¬ 
graphical specimens have found their way into museums. The 
personal possessions of the people consist of a conical-shaped 
cap made out of a jaguar skin, chuns made pf pierced teeth and 
bones of animals, stone axes, bowa and arrows, lances made out 
of the bark of the palm^ and a sharp , instrument made out of 
animal bones. Their vessel are particularW remarkable. Some 
are egg-shaped, and obviously intended to fix in the ground, and 
most of fbem belong^ to Che so-called basket pottery. Several 
illustrations accompany the paper, including three photographs 
of a Guayaki man. He is very ^ort, with strikingly short legs, 
long arms, broad shoulders, short neck and large head. They 
live entirely as huntsmen, without any tillage, and the very 
primitive choimcter of the race suggests that they, and possibly 
other tribes on the boundary line^ Brazil, would reveal much 
information of value to the anthFopul(^iBt,—An account of the 
Mo^ahs of the coast of Malabar, by Dr» Emil Schmidt, is ex¬ 
ceedingly useful. They arc patUy of Hindoo and partly of 
Arabian orig^^and the mUtuce is shown in their customs. In 
the north the yopng husband settles In his wife's house, and the 
woman^s light m successloii is admitted; in the south, male suc- 
ces^n ie m rdlc- A careful study of diese mixed peoples is 
nriieh needed,—Xhr. Hehring gives an account of the worship of 
iht ringed sinake among the old Lithuanians, Samoyitians and 
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Prussians.—A paper by Mr. C. Hoffman, on the Niggers of 
Washington, contains some notes on the curious superstitious 
piactices of the Voodoo, said to l>e a survival of the old religion. 
—Mr. Christian Jensen’s paper on the grave mounds and giants’ 
graves in the islands of North Friesland, contains information of 
special interest to English folk-lorists who have followed Mr. 
'MScRitchle’s ingenious explanation of some fairy beliefs. 


SOCIETIES AND ACADEMIES 


London. 

‘jSipyAl Society, March 10,—“On the Relative Retardation 
between the components of a Stream of Light produced by the 
passage of the Stream through a Crystallme Plate cut in any 
direction with respect to the Faces of the Crystal.” By James 
Walker. 

If the surface of the plate be the plane of the positive axis 
of z being directed inwards, the relative retardation islX/ij - »g), 
where the velocity oi light in air is unity. T is the thickness of 
the plate, and »|, are the positive roots of a biquadratic in 
n obtain^ by expressing that /x -t* wy -f ffz 3= i is a tangent 
plane to the wave-surface. Writing the roots of the biquadratic 
as series proceeding by powers of sin t\ and expressing the 
coefficients (which are linear functions of sin 1) as symmetrical 
functions of the roots, the terms of the series may in general be 
determined in succession by means of linear equations, and have 
the form d: a' 4- 7, + a" - 7, wdiere 

a = -I- Oj sin / + sin®# + sinV + . . ., 

and 

7 = 7j sinV 7asinV + . , 
while the relative retardation is 


T(«' - a" -I- 27). 

This method fails when the plate is perpendicular to an optic 
axis, in which case the biquadratic may be written 
n* -I- (Co -h f,sinV)«“ 4 - sinh n 4 * 4 - rtjsin®#' 4 - sin*# s= o. 

Neglecting the coefficient of «, the roots are 
±(ir 4 - p), ±(ir - p), 

V and p being series proceeding by even and odd powers of sin # 
respectively. Assuming that the actual roots are 


IT 4- p 4- a. - V - p 4- fl, . . . 

the successive terms of the series a, fl, 7, 8 are detennined as in 
the former method, and, as for terms of the fourth order, have the 
form 

a = - 7 = »a sinV -f sin*/ 4 - sinV, 

/3 =3 - 8 = <#j sin*/ - <13 sinV 4- sinV, 

so that 


A -2T{p -»■ a). 


Geological Society, March 23.—W. Whitaker, F.R.S., 
President, in the chair.—The Eocene deposits of Devon, by 
Clement Reid. A re-examination of the area around Bovey has 
led the author to think that Mr, Starkie Gardner is probably 
right in referring the supposed Miocene strata to the Bagshot 
period. Lithologically as well as bolanically the deposits in 
Devon and Dorset agree closely. The gravelly deposits beneath 
the Bovey pipeclays are also shown to belong to the same period, 
and not to be of Cretaceous date. This correction has already 
l>een applied by Mr. H. B. Wcx>dward to a large part of the 
area. The plateau gravels capping Haldon are also considered 
to belong to the Bagshot period, for they correspond closely with 
the Ba^hot gravels of Dorset to the east, and of the Bovey 
Basin to the west, and possess peculiarities which distinguish 
them from any Pleistocene Drift. Several .speakers took part in 
a discussion upon the paper, some agreeing with the author's 
views^ and some were opposed to them.™On an outlier of 
Cenomanian and Turonian near Honiton^withanoteon EoIusUr 
aliusy Ag., by A, J. Jukes-Browne. Although an outlying natch 
of chalk in the parisli of Widworthy was mentioned by Filton 
and marked on De La Beebe’s map, it has not hitherto been 
described. The tract is about 4! miles south-west of Membury, 
34 ml^ east of Honiton, and about 7 miles from the coast at 
Beer Head. — Cone-in^one: additional facts from various 
countries, by W. S. Gresley. Examples of flinty stone in the 
“ fire-clay series” of the Ashby coalfield exhibit “ areas of conic 
structure lying unconformably.” In the same stratum of shale 
ar^ forge masses of the same flinty rock, more or less coated with 





552 


[April 7, 1898 


NATURE 


conic fttructures, which apj^ar to have been formed out of layers 
of shale and ironstone. The bending-up of the shale above the 
nodules and down below themi the close but uncon for mable 
covering of Permian breccia, and the staining of the whole 
section suggests, if indeed it does not demonstrate, tathc author 
that the growth of the cone-in-cone took place subseouently to 
the deposit of the Permian breccia. Several American and 
other examples are described, and a series of conclusions are 
appended to the paper. 

Paris. 

Academy of Sciences, March a8.—M. Wolf in the bhair. 
— Preliminary study of a method of estimating carbon monoxide 
diluted with air, by M. Armand Gautier. It has been ^own 
in previous papers on the same subject, that carbon monoxide is 
completely oxidised by passing over iodic anhydride at 6ci?*65®. 
The present study is concerned with the dilution at which thi$ 
action ceases. Known volumes of carbon monoxide were mixe^ 
with large quantities of air, and the resulting mixture palled 
over ii>dic anhydride; the carbon dioxide product was measured 
by the method of Muntz. It was found tnat even at dilutions 
of i in 30,000, the quantity of CO present could be accurately 
cletermined. Both acetylene and ethylene are oxidised under 
Che same conditions, but only partially, experiments showing 
that some lO to 24 per cent, of the former, and 40 to 60 per 
cent, of the latter were converted into carbon dioxide.—On the 
use of palladium chloride as a reagent for the detection of 
minimal quantities of carbon monoxide in the air, and on the 
transformation of this gas into carbonic acid at the ordinary 
temperature, by MM. Potain and Drouin. One part of carbon 
monoxide in 10,000 of air can be detected by this reagent, if it 
%>e assumed that no other reducing gas is present, but the method 
-<loes not yield quantitative results. Atmospheric air containing 
part ot carbonic oxide, after remaining in seated dasksK 
for fr>rty-two days, showed no trace of the monoxide, out a 
^nearly equal volume of carbon dioxide. From this it would 
appear that the monoxide can be slowly oxidised by air at 
orainary temperatures.—Observations of Perrine’s comet (1898 
March 19) made at the Observatory of Paris, by MM. G. 
Bigourdan and G. Fayet.—Observations of the same comet, 
m^e with the large equatorial at the University of Bordeaux, by 
jM. L. Picart—Observations of Perrinc’s comet, made at the 
Toulouse Observatory with the Brunner equatorial, by M. F. 
Uo-ssard,—Elements of Perrine’s comet, by M. J. LagArde.— 
Fundamental theorem on the birational transformations with com- 
■plete coefficients, by M. S. Kantor.—On certain linear functional 
•equations, by M. L^meray.—Researches of precision on the 
infra-red dispersion of Iceland spar, by M. E. Carvalio, The 
measurements agree well with the results of earlier researches. 
Hint arc accurate to another decimal place.—On the rigoroui 
-determination of molecular weights of gases, starting from thdf 
^lensities, and the deviations which they exhibit from Boyle's 
law, t»y M. Daniel Betthelot.—Oas engines with high com- 
.pression, by M. A. Witz. A discussion of the theory of the 
Diesel engine. — On the Hertzian field, by M. Albert 
‘ Turpain.—On an iodide of tungsten, by M. Ed. Defacqz. 
The hcxachloride is first prepared by the action of 
chlorine upon the metal, and this healed to about 

400'' C. in a current of h^driodic acid. The iodide has 
the composition W4.—Quinolinic bases, by M. Marcel 
Del^pine. Heats of combustion and formation of quinoline, 
telrahydroquinolinc, quinaidine, and tetrahydroquinaldine. 

- Combination of organic bases with certain oxygen salts. Double 
aalts are described of aniline and toluidine with cadmium, zinc, 

- magnesium, nickel, cobalt, and copper sulphates.—New oljser?- 

- ations on the evolution of the l/rws^ by MM* J. Kunstler and 
A. Gruvel.—On the encephalon of the Glyccrse, by M. Ch. 

' 'ijtavier. In spite of certain peculiarities which are related to 
the considerable length of the prostomium, the encephalon of 
• the Glycerse present the same fundamental characters as those 
of other allied Annelids of which the nervous system has been 
- specially studied.—On the relation between eentrosomes and 
^vibratile cilia, by M. L. F, Henneguy,—On the structure of the 
miycorhizia, by M. Louis Mangin.—On the replacement of $i 
vprincipal stem by one of its ramifications, by M. Auguste 
Boirivant* When a lateral branch replaces a, portion of a 
principal stem which has been destroyed, it under^es modi¬ 
fications so profound as to finally more nearly resemble, both in 
^ :iU structure and external appearance, the axis which ii replaces, 
rather than the branch to which it is homologous.—Biochemical 
preparation of crystallised dioxyacetone« by Gabrisr 
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Bertrand. By the action of the sorbose bacteria upon glycerine 
under suitable conditions laid down in this paMr, excellent 
yields of crystallised dioxyacctone are obtained (25 gr* of the 
latter from 100 gr. of glycerine),—On the treatment of mania 
by the injection of normal nerve substance, by M. V. Babes. 
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HABIT AND INSTINCT 

Habit and Instinct, By C. Lloyd Morgan, F.G.S. 
Pp. 351. (London : Edwin Arnold, 1896.) 

T he substance of this interesting work was delivered 
in 1896, as a course of Lowell Lectures at Boston, 
and as lectures in other parts of the United States. 

The arrangen^ent of the book is excellent: the first 
chapter deals with “ Preliminary Definitions and illus¬ 
trations,’’ the second, third, and fourth with original 
observations of the author upon the young of many 
species of birds ; the fifth, with observations upon young 
mammals. These four chapters form the chief material 
upon which, in the remainder of the volume, a very 
interesting and important discussion upon animal habits 
and instincts is carried on, concluding with the con¬ 
sideration, in the twelfth, thirteenth, fourteenth and 
fifteenth chapters, of the following subjects, which 
present so many aspects of wide interest :—“ The 
Relation of Organic to M^tal Evolution,” “Are 
Acquired Habits inherited?” “Modification and Varia¬ 
tion,” “ Heredity in Man.” 

In the preliminary discussion in the first chapter a 
very beautiful example of a complex instinct is afforded 
in the behaviour of the Yucca moth {Pronuba yuccase/ta). 

“ The silvery, straw-coloured insects emerge from their 
chrysalis cases just when the large, yellowish-white, bell¬ 
shaped flowers of the yucca open, each for a single night. 
From the anthers of one of these flowers the female 
moth collects the golden pollen, and kneads the adhesive 
material into a little pellet, which she holds beneath her 
head by means of the greatly enlarged bristly palps. 
Thus laden, she flies off and seeks another flower. 
Having found one, she pierces with the sharp lancets of 
her ovipositor the tissue of the pistil, lays her eggs 
among the ovules, and then, darting to the top of the 
stigma, stuffs the fertilising pollen-pellet into its funnel- 
shaped opening.” 

“ Now, the visits of the moth are necessary to the 
plant. It has been experimentally proved that, in the 
absence of the insects, no pollen can get to the stigma 
to fertilise the ovules, and the fertilisation of the ovules 
is necessary to the larvse, which in four or five days are 
hatched from the insect’s eggs. It has been ascertained 
that they feed exclusively on the developing ovules, and 
in the absence of fertilisation the ovules would not 
develop. Each grub consumes some twenty ovules, and 
there may be three or four such grubs. But the ovary 
contains some two hundred ovules. Of these, thereforel 
say, a hundred are sacrificed to the grubs of chat mqth[ 
through whose instrumentality alone the remaining 
hundred can be fertilised and come to maturity.” 

Concerning this elaborate sequence of actions the 
author points out that they are performed but once in 
the lifetime of the moth, without instruction, without 
imitation, and without the guidance which an experience 
of the subsequent fate of the eggs might provide.^ The 
essentially adaptive nature of the sequence is insisted 
upon. 

The relation between what is “congenital” and what 
if “acquired” is considered in some detail, and by 
many examples, especially that of the training of falcons, 
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j it is shown that the limits of what can be acquired are 
determined by what is congenital. 

“ The behaviour of a trained fiilcon is an adaptation 
and modification of the hawk’s congenital instincts as a 
bird of prey. The finished performance is part instinct 
and part habit. The basis is instinctive and congenital ; 
the modification is a matter of acquired habit.” 

This VMuable preliminary discussion of the subject- 
matter of the volume is summed up in the following 
statement— 

“ From the biological point of view . . . instincts 
are congenital, adaptive, and coordinated activities of 
relative complexity, and involving the behaviour of the 
organism as a whole. They . . . are similarly performed 
by all like members of the same more or less restricted 
group, under circumstances which are either of frequent 
recurrence or are vitally essential to the continuance of 
the race. While they are, broadly speaking, constant ia 
character, they are subject to variation analogous to that 
found in organic structures. They are often periodic in 
development and serial in character. They are to be 
distinguished from habits which owe their definiteness 
to individual acquisition and the repetition of individual 
performance.” 

The author has rendered a great service in tlius bring- 
ing together the essential characteristics of instinct as 
opposed to habit in a few clear brief sentences. 

The interesting experiments of the author upon the 
activities and instincts of young birds must be read in full 
to be properly appreciated. They have a most important 
bearing upon problems of very wide interest, such as 
the hereditary transmission of acquired characters, the 
theories of Protective Resemblance, Protective Mimicry, 
Warning Coloration, &c. These experiments and ob- 
seiwations should be studied carefully by all who either 
criticise or support the above-mentioned theories. The 
general results only can here be indicated. 

The observations of Douglas Spalding {MacmiHads 
Magazine,^ February 1873) upon young chickens have 
been much quoted, but many of his conclusions are here 
shown to be without sufficient foundation. Thus Lloyd 
Morgan’s observations do not support the conclusion 
that there is any instinctive recognition of the mother 
hen by the young chick which sees or hears her for the 
first time. He does not find the accuracy of aim is iit 
first equal to that recorded by Spalding, and he gives 
strong reasons for the belief that the evidence of in¬ 
stinctive fear of a bee or a hawk is not due to alarm at 
these animals as such, but merely one example of the 
extreme shyness of young birds at any unusual sight or 
sound 

There is no instinctive knowledge of food or water. 
Any object of suitable size and within the right distance is 
struck at; but the chicks arc very quick in learning from 
the experience thus gained. A young chick, two days 
old, which had learnt to select pieces of yolk of egg, 
twice seized a piece of orange-peel of about the same 
size and shape. After this he could not be induced to 
touch it, and for a time refused yolk of egg. The con¬ 
spicuous cater|)iliars of the cinnabar moth, alternately 
ringed with black and yellow, were thrown to some 
chicks, which seized but immediately dropped them and 
wiped their bills. Later in the day the caterpillars were 
again offered, and only tried once by some of the chicks. 

B B 
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The following day, after they had eaten many edible 
caterpillars, the cinnabars were again thrown to them, 
but the lesson had now been learnt by nearly all. 

“ One chick ran, but checked himself, and, without 
touching the caterpillar, wiped his bill—a memory of the 
nasty taste having been apparently suggested by associa¬ 
tion at sight of the black-and-yellow caterpillar Another 
seized one, and dropped it at once. A third sub¬ 
sequently approached a cinnabar as it crawled along, 
gave the danger note, and ran off. . . . Similarly, 
moorhen chicks rapidly discriminated between small 
edible beetles and soldier beetles. Such discrimination 
is, however, not congenital, but acquired.'* 

This last conclusion is of great importance for the 
theory of warning colours. If each generation of 
insect-eating animals has to learn for itself what is ht 
and what unfit for food, the advantage of conspicuous¬ 
ness to the unfit and of similarity in conspicuousness 
becomes much greater than under a condition of in¬ 
stinctive discrimination. On this point Lloyd Morgan’s 
numerous experiments seem to leave little doubt. 
^‘. . . There does not appear to be any congenital and 
instinctive avoidance of such caterpillars with warning 
colours.” Of the instinctive avoidance of distasteful 
insects he says, 1 have not found a single instance.” 

The theory -of mimicry, due to H. W, Bales, is also 
supported by the behaviour of duckling and moorhen 
chicks which would not touch drone-flies after having 
been stung by a bee and a humble-bee respectively. 
There was never any evidence of an instinctive know¬ 
ledge of the hurtful nature of bees and wasps. A very 
young bird, after being once stung, is shy for a long time 
not only of bees, but of various kinds of insects. An 
older one, after a similar experience, is in the main only 
shy of the stinging insect and others that closely 
resemble it. 

There is an interesting description of the manner in 
which the excreta arc prevented from fouling the nest, 
being voided over the edge or carried away by the parent 
birds. A friend of the author observed that the young 
of swallows, 

“after being fed by their parents, were nudged and 
pushed untU they turned round and voided excrement, 
which was immediately seized by the parent bird with 
the tip of the beak, carried away, and dropped outside.” 

When the present writer was a boy, he (together with 
his father and sister) witnessed a proceeding on the part 
of a parent thrush which made a very deep impression 
upon him. The parent bird was seen to alight on the 
edge of its nest, and thrust its beak into the gaping bill 
and deeply down into the throat of one of its young, and 
draw forth a large black and white worm-shaped object 
(apparently from to 2 inches in length), which it then 
swallowed. The nest was only k few feet away, below 
the window of a summer-house, which afforded a perfect 
view of the performance. It is probable that the observ¬ 
ation, which has been up to the present time unintelligible 
to the writer and those friends whom he has consulted, 
is to be explained as one form of an instinct of which 
other forms are recorded here. 

The earliest activities in walking, diving, and flying 
are described in a most interesting chapter which proves 
the extraordinary congenital accuracy with which these 
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complex associated movements are performed. It is 
argued with great force that the opportunity of watching 
the movements of older birds does not offer any sufficient 
explanation of the precision with which they arc per¬ 
formed by the young for the first time. “Who ever 
learnt to do a difficult thing, even passably welt, by 
merely watching it done superbly by another?” The 
author's observations convincingly demonstrate the truth 
of the same conclusion ; for he watched the first attempts 
of this kind made by young birds hatched in an incubator. 
In all these the earliest associated movements were 
astonishingly accurate, and sometimes, as in the first 
dive of a startled moorhen chick (p. 64), incapable of 
further improvement. Speaking of this example the 
author says, 

“ though long deferred, here was the instinctive activity 
in congenital purity and definiteness, and absolutely true 
to type, for this was the very first time he had ever 
dived, nor had he ever seen any bird do ro.” 

The precision and freedom with which swimming and 
diving are first performed seems to be much greater than 
that with which walking and flying are begun. It is not 
improbable that the difference is due to the further 
difficulty introduced by the necessity in the latter case, 
and especially in that of flying, of sustaining the 
weight of the body, and of starting and checking its 
movements, for the first time. It is probably thi.s, 
rather than the coordination of muscular movement, 
which explains such hesitation and such feebleness as is 
at first observed. In other words it is probably the 
considerable strain thrown upon the muscles for the first 
time which prevents perfect precision, so that when 
this additional strain of weight is borne by the water, 
the accuracy of the earliest coordinated movements is 
much greater. Nevertheless the example of the Mega- 
podius^ quoted on p, 76, renders it probable that the 
movements of flight may be performed with complete 
success immediately after hatchings when they are 
necessary for the existence of the species. 

All these statements and arguments only refer to 
the power of sustaining and moving the body in the air 
under the most favourable conditions. For the count¬ 
less adjustments to the ever-varying currents of wind, it 
is held that very considerable individual practice is 
necessary. Flight in its finished form is ^'the result 
of practice and individual acquisition . . . founded on 
a congenital basis ” (p. 78). 

The conclusions to be drawn from many of these 
observations on young birds are summed up in a most 
interesting manner in Chapter iv. Thus, in the case of 
the associated muscular movements referred to above, 

“what is inherited is a congenital coordination of motor 
responses under the appropriate conditions of stimulation. 
Not only is there inherited a given structure of lejgr or 
wing, but a nervous system through which there is an 
automatic distribution of outgoing; currents to the several 
muscles concerned ; so that, without learning or ex¬ 
perience, they are called into play with nicely graded 
intensity, and exhibit complex contractions and re¬ 
laxations in serial order, thus giving rise to instinctive 
behaviour of an eminently adaptive nature.” 

In feeding there is 

“ a similar congenital coordination of motor responses 
for pecking at a small object ^hin a suitable distance. 
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But, from the observations, it seems that the selection of 
certain of these objects and the rejection of others is a 
matter of individual experience.” 

With regard to instinctive fear of particular animals or 
objects, the evidence indicated that it has no existence 
in relation to 

bees or wasps as such, but that there is a shrinking 
response, probably instinctive, from any largish strange 
object, especially if it moves vigorously or makes some 
such noise as buzzing.” 

An account of further experiments in the same direction 
is given in the present chapter. There was no instinctive 
fear of a fox-terrier dog which was trained to remain 
passive in the presence of the birds. 

“ Pheasants, partridges, and plovers would peck at his 
nose as he smelt at them, and run in between his legs.” 

Neither chicks, pheasants, nor jays—not even the 
Utile fly-catchers—showed any signs of dread of a kitten, 
nor did chicks of an older cat.” 

It is also stated that “there is not apparently much 
difference in the young of wild and tame birds,” in this 
respect. This interesting conclusion, for which much 
evidence is quoted, differs from that which has been 
drawn by Dr. Rae (Naturic, July 19, 1883). The whole 
of the observations on the effects produced by various 
animals upon young birds tend strongly to support Mr. 
Hudson’s conclusion that the fear of particular enemies 
is due to experience and tradition (p. 89). 

The rapidity with which associations are formed was 
illustrated in an amusing manner by some ducklings 
which had their bath in a tin placed on a tray, 

“ On the sixth morning the tray and tin were given 
them in the usual way, but without any water. They ran 
to it, scooped at the bottom, and made all the motions of 
the beak as if drinking. They squatted in it, dipping 
their heads and waggling their tails as usual. For some 
ten minutes they continued to wash in non-existent 
water, the coolness of the tin to their breasts perhaps 
giving them some satisfaction.” 

However, the next day they soon gave up the attempt, 
and “ on the third morning they waddled up to the dry 
tin and sadly departed ” (p, 96). 

The congenital nature of the movements in bathing 
were well shown by jays and magpies. One of the latter 
was observed by Mr. Charbonnier “ to go through all the 
gestures of a bird bathing” upon the floor of the cage, 
after pecking once or twice at the surface of water in a 
pan with which it had been supplied for the first time. 

Some of the main general conclusions will be found 
summarised in seven short paragraphs at the end of. 
Chapter iv. 

The succeeding chapter deals with the young mammal. 
The immense difference in the activity of the newly- 
born young of various man>malian groups is well brought 
out by numerous interesting examples.. Chief among 
the congenital associated movements of the young 
mammal is the act of sucking, in response to the contact 
of any solid substance of suitable size with the mouth. 
A more striking instance of the purely reflex and con¬ 
genital nature of the performance, than any as . yet 
recorded) was descnbed to the present writer by Dr. J. 
Sidney Turner. 

“There is no doubt whatever,” Dr. Turner writes, 

“ about the sucking reaction before birth (/.<*. before the 
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instinct can be in any way useful —indeed itw'ould be the 
reverse of useful). During the process of cephalic version 
which is done whilst the ftttus is high up in the uterus, I 
have, on several occasions, placed my little Anger in the 
mouth of the foetus, and it has most distinctly sucked the 
finger exactly in the same manner as a born baby would 
do- ... I don’t know at what age of the embryo foetus 
sucking is possible, but 1 know that a six months ff^etus, 
at birth, can suck well.” 

It is satisfactory to be able, with Dr, Turner’s per¬ 
mission, to put on record this interesting observation 
upon the human species, an observation which may well 
be added to the numerous others given in Chapter v. 

The conclusions of Spalding and others that the kitten 
recognises and shows an instinctive fear of the smell of 
the dog are criticised, and the true inference is shown to 
be probably as in the case of the chick, the charac¬ 
teristic behaviour being only an example of congenital 
response to almost any strong stimulus. The responses 
in later life are explained as the results of experience and 
of parental influence. Prof. Lloyd Morgan freely admits 
that “ there may be an instinctive basis, however, in 
some cases where animals are by nature enemies.” The 
behaviour of the frog in presence of the grass-snake 
and of the rabbit in presence of the stoat would be 
especially interesting to investigate from this point of 
view. 

It IS well pointed out in this chapter that however 
much instincts are 

“utilised, modified, and adapted through experience 
and acquisition, yet the fundamental distinction be¬ 
tween that which is congenital and instinctive, on 
the one hand, and that which is acquired through 
individual c:^erience, on the other hand, remains un¬ 
altered. . . . The instinctive action is prior to experience; 
the acquired action is due to experience. And this dis¬ 
tinction holds, no matter how hard it may be to decide 
whether this action or that is in the main instinctive or in 
the main acquired.” 

These earlier chapters, which are full of interesting 
observation and acute criticism, have been drawn upon to 
a considerable extent in this notice ; but all who are in¬ 
terested in the subject are bound to study the original. 
The limits of space prevent any further reference to the 
close reasoning in the important chapters which deal 
with the material supplied by these observations, and out 
of it construct for us valuable theories of animal psycho¬ 
logy and the mode of the working of the higher parts 
of the nervous system in relation to instinct, intelligence, 
imitation, emotion, &c. It is sufficient to say that to 
most, probably to all, naturalists who are accustomed to 
reflect on such subjects the conclusions will commend 
themselves as those which are to be legitimately drawn 
, from the facts. 

In the interesting chapter on “Some Habits and 
Instincts of the Pairing Season,” the author protests 
strongly against “ the unnecessary supposition that the 
hen bird must possess a standard or ideal of iesthetic 
value, and that she selects that singer which comes 
nearest to her conceplioi> of what a songster should be.” 
It may be conceded that the word “ sesthetic ” is an un¬ 
fortunate one to use in this connection. On the other 
hand, the comparison between the chick which “ selects 
the worm that excites the strongest impulse to pick it up 
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and eal it ” and the hen which selects that mate which 
by his song or otherwise excites in greatest degree the 
mating impulse,” although doubtless perfectly true in 
itself, leaves unexplained and indeed unexpressed the 
fact that the song or plume which excites the mating 
impulse in the hen, is also in so high a proportion of 
cases most pleasing to man himself. And not only this, 
but in their past history, so far as it has been traced 
in the development of the characteristic markings of the 
male peacock and argus pheasant}, such features have 
gradually become more and more pleasing to us as they 
have acted as stronger and stronger stimuli to the hen. 
Why should this be ? 

In the chapter on nest-buildlng, incubation and 
migration, there is a most effective reply to those (and 
they are many) who point to the “coincidence” that 
“congenital variation on the one hand, and intelligent 
choice on the other, coincide in direction and tend to 
the same result,” as almost too much to be believed 
except on the supposition that the latter has through 
heredity given rise to the former. To this argument the 
author replies that both these principles are 

■“ working, in their different spheres, towards the same 
end—that of adaptation. ... Is it a coincidence in any 
proper sense of the term ? Surely not. If two men start 
ior the same place, the one by sea and the other by land, 
we should not regard it as a coincidence if both got 
'there.” 

A number of interesting facts are quoted about bird 
migration, and the author surmises, but very cautiously, 
that 

“ while the migratory instinct is innate, and perhaps there 
is an instinctive tendency to start in a given direction, 
yet the element of traditional guidance may be effectual, 
in the migratory stream as a whole, in some way that we 
Jiave hitherto been unable to observe” (p, 261). 

The onus of proof seems certainly to rest with those 
who dispute this latter conclusion, and who hold so in¬ 
herently improbable a view as that there is an instinctive 
knowledge, prior to experience, of geographical routes of 
■enormous length and devious course. A single observ¬ 
ation recorded by W. Warde Fowler (in the Midland 
Naturalist) a few years ago, points ven' strongly in the 
opposite direction. Mr. Fowler was standing on the 
English coast just opposite the western end of the Isle of 
Wight, but the day was misty and the island invisible. 
He watched the successive companies of swallows sweep¬ 
ing by eastward to join the migratory stream to the south, 
and he saw that each company followed the circuitous 
coast line leading north of the island. All at once he 
noticed a change ; a company arriving at the spot where 
he was standing, rose in the air and then dew to sea in an 
eastward direction. He then turned and saw that the 
mi«t bad cleared and the island was visible. The birds 
were now able to take the shorter route, for they could 
see the way. 

With regard to the question “Arc acquired habits 
inherited ?” the author in the thirteenth chapter, after a 
keen criticism of the evidence concludes, but with much 
caution,that “ there is but little satislactory and convincing 
evidence in favour The appearances 
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which have suggested an opposite conclusion to many 
writers arc explained in the next chapter, “ Modification 
and Variation.” We have here an exposition of a most 
interesting and useful suggestion independently made by 
the author, Prof. Osborn of New York, and Prof. Mark 
Haldwin of Princeton. Others {e.g. Prof. Weismann) 
have previously laid more or less stress upon the same 
principle, but it has been due to the writings and influence 
of these three authorities that the matter has been put in 
its true light, and the principle shown to be an important 
contribution to organic evolution. This principle, which 
has been described in America by the not very self-evident 
term “organic selection,” is thus explained by Prof. 
Lloyd Morgan in the work now referred to, 

I 

“If now it could be shown that, although on selectionist 
principles there is no transmission of modifications due 
to individual plasticity, yet these modifleacions aflord the 
conditions under which variations of like nature are 
afforded an opportunity of occurring and of making them¬ 
selves felt in race progress, a farther step would be taken 
towards a reconciliation of opposing views.” 

A case is then considered : suppose there is a change 
of environment and the congenital variations are not 
equal to the occasion, “ individual plasticity steps in to save 
some members of the race from extinction . , . through 
a modification of the bodily tissues.” In this way time 
is given for the appearance of congenital variations in the 
same direction, which is therefore rendered possible by 
the power of individual modification. 

“Thus, if the conditions remain constant for many gen¬ 
erations, congenital variation will gradually render here¬ 
ditary the same strengthening of , . . structure that was 
provisionally attained by plastic modification. The effects 
are precisely the same as they would be if the modifi¬ 
cation in question were directly transmitted in a slight 
but cumulatively increasing degree; they are reached, 
however, in a manner which involves no such trans¬ 
mission." In this way “ we may accept the facts adduced 
by the transmissionist, and at the same time interpret 
them as selectionist principles.” 

This principle is, ip the opinion of the present writer, 
a valuable aid in the attempt to understand the evolu¬ 
tion of the organic world. It should be observed, 
too, that the author does not intend any part of this 
principle as a substitute for natural selection ; for he fully 
recognises that the “ innate plasticity ” is as much a pro¬ 
duct of natural selection as “congenital definiteness” 
Xp- 3 * 9 )- 

The last chapter deals with “ Heredity in Man and 
here the author concludes that 

“ mental progress is mainly due, not to inherited incre¬ 
ments of mental faculty, but to the handing on of the 
results of human achievement by a vast extension of that 
which we have seen to be a factor in animal life, namely 
tradition.^’ 

tn his final summary be states that 

“ there is little or no evidence of individually acqujr^ 
habits in man becoming instinctive tlirough heredity. 
Natural selection bec6me« more and more subordinate 
:in the social evolution of civilised mankind ; and it wOukl 
seem probable that with this waning of the influence of 
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natural selection there has been a diminution also of 
human faculty. Hence there is little or no evidence of 
the hereditary transmission of increments of faculty due 
to continued and persistent use. A discussion of heredity 
in man thus confirms the inference drawn from the study 
of habit and instinct in some of the lower animals.” 

Those who disagree with any of these conclusions are 
invited to study carefully the strong arguments by which 
they are supported. 

Further discussion of many of the interesting questions 
raised in this valuable work would have-been desirable, 
but the limits of space forbid. Enough has been said, 
however, to show that this book compels the serious 
attention of all who profess to feel an interest in the 
instincts and habits of animals. 

The printing and general get-up of the volume leave 
nothing to be desired. There is one excellent plate form¬ 
ing the frontispiece, representing a group of the young 
birds employed in the recorded observations, drawn by 
G. E. Lodge. E. B. P. 

TRAVELS IN INDO-CHINA, 

From Tonkin to India by the Sources of the Irawadi. 

By Prince Henri d’Orl^ans. Translated by Hamlcy 

Bent, M.A. Illustrated by G. Vuillier. Pp. xii + 467. 

(London : Methuen, iSqS.) 

ROM the time of the great expedition under Doudari 
de Lagrde, which in 1866-68 threw such a flood 
of light on the countries watered by the great Mekong 
River, and of which the story was so admirably told by 
the lamented Francis Gamier, the exploration of the 
eastern half of Indo-China has fallen almost entirely to 
Frenchmen, who w'ith untiring energy have traversed 
its jungles, and by their successful enterprise have added 
an empire to the dominions of the French Republic. 
But in spite of the labours of these devoted pioneers, 
and of the equally zealous explorers who, from the 
British side, have sought to disclose the mysteries of 
that long-closed region, there still remained an inner 
recess, as it were, to which no European had succeeded 
in penetrating. The region in question had for many 
reasons possessed a singular fascination for geographers. 
Traversed, to use the words of the late Sir H. Yule, by 
“ that formidablefascis of great rivers,descending from the 
highlands of Tibet, which give to the map of this region 
an aspect so unique in geography,” it engaged attention 
not only from the various problems connected with the 
courses of those rivers, but from the remarkable barrier 
which it placed in the way of communication between 
the neighbouring countries of India (Assam) and China, 
a batrier so effectual that the same high authority, 
writing in 1883, could adduce only three instances in 
which it had been pierced during our own times, even 
by a piece of intelligence. It was reserved for Prince 
Henri d'Orl^ns, who had already made himself known 
by several enterprising journeys, to be the first to cross 
this barrier, in company with MM. Roux and Briffaud, 
and his lately-pubH^ed narrative may be said without 
hesitation to have fuUy deserved the honours of a trans* 
tatkm, such as is now befbre us. 

Prince Henri** journey naturally foils into three sections, 
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the interest of which may be said to stand in arr 
ascending ratio. In the first, a little known region lying 
on the borders of .Southern Yunnan and Tonkin was 
traversed from east to west, the route terminating at the 
interesting Chinese town of Sumao, famous as the centre 
of distribution of the so-called “ Puerh ” tea, grown in 
the .Shan country to the south. The second, of which 
the direction was mainly from south to north, was con¬ 
cerned with the exploration of a section of the Mekong, 
for a knowledge of which we were previously dependent 
solely on old Chinese maps, with the one exception 
of the crossing-point of the road from Burma to Yunnan. 
The river was struck at a point somewhat to the north 
of Kiang (or Xieng) Hung,* reached from Maulmein 
by McLeod in 1836, and likewise the last point at 
w^hich the river was seen by Lagree and his com¬ 
panions. From here, with the exception of a detour tO' 
Tali-fu and a minor deviation into the neighbouring 
Sal wen basin, the valley of the Mekong w'as followed as 
far as the French mission stations in South-eastern 
Tibet, through the countries of the Lamasjens, Lissus, and 
other wild and imperfectly known tribes. The third and 
last section, in which the westerly direction was resumed,, 
led across the previously unpierced barrier between 
China and Assam, the region of the Ira wadi head 
streams, the system of which had been previously the 
.subject of so much controversy among geographers. 
The starting-point for this section was the mission 
station of Tseku, the furthest point reached by Mr. 
T. T, Cooper, when he, too, nearly thirty years ago,, 
made his first daring attempt to traverse the same, theiv 
impenetrable barrier. 

The country traversed by this route was of such a 
character as to try the mettle of the hardiest of ex¬ 
plorers. The great rivers, as is well known, flow iiv 
parallel courses, separated by steep mountain ranges, 
up which the traveller must climb by the most difficult of 
paths, which often run sheer above the foaming torrent 
rushing many hundred feet below him. The Prince's 
party were provided with a caravan of mules, and even 
these sure-footed beasts would occasionally lose their 
footing and roll down the steep mountain-side. They 
seem also to have had a propensity to stray, which 
entailed many an arduous search ^ No less arduous were 
the marches through the trackless, dripping forests of the 
Upper Ira wadi basin. The crossing of the rivers, loo,oflea 
involved serious difficulties. The Mekong is provided 
in places with iron chain-bridges, the vibration of which, 
demanded a steady nerve in the crossing ; but this was 
nothing to the actual danger involved by the passage of 
rushing streams on frail rafts or by slippery bamboo 
bridges, or those consisting, after the Tibetan fashion, of 
a mere rope, down which the passenger shoots with 
lightning rapidity. The trusty interpreter /osepf^, a 
convert of the missionaries at Tali, who, with his non- 

1 Princ« Henri is tn error In saying that a railway is in course of con* 
atruction to Kiang Hung frem Mandalay, Although schemes have been 
set on foot for the reaching of this place by railway from Siam and Lower 
Burma, the railway frem Mandat^ is to maJee for the Kunion ferry acrors 
the Sal wen, and to reach .the Chinese fiontier through the sute of 
Kokaiig, lately ceded to Great Britain. 

S A strange kind of Tedder, giv^n to them by the drivers, on the recom- 
inendation of the Tibetans, was a hash of raw fcwls and fait, faid to be & 
rare pick-ine*up for beasts of burden. 
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<ie5cript Latin (his only medium of communication with 
the travellers), supplies many humorous touches, loved 
not water frolics," and would utter a fervent Deo gralias 
when the danger was safely past. This man proved a 
valued and faithful servant, and, sharing all the dangers 
and vicissitudes of the way, was finally regarded rather 
in the light of a friend than a dependent. 

Apart from the surface forms, the vegetation offered 
much of interest to the explorers, and its varied aspects 
—from the tropical forests of the lower valleys, to the 
woods of superb conifene on the mountain slopes, and 
the alpine flowers of the higher passes—are -brought 
vividly before us as we read the Prince’s pages, which 
describe some charming scenes. We read, e of cool 
forests “ where white dog-roses scaled the trees and 
drooped in fragrant clusters over dazzling diadems of 
lilies of the height of a man, and under foot pink 
primulas made a gay carpet.” Much valuable information 
is given, too, with respect to the aboriginal tribes above 
alluded to, as well as the Lolos of the extreme south of 
Yunnan, of whose manuscripts a fair number were 
obtained. Several specimens of the hieroglyphic w riting 
of the Mossos on the Tibetan border were also procured, 
and the meaning of some of them, hitherto obscure, w'as 
explained by the magicians by whom the books are 
made. The Mossos and the Lolos are said to have 
probably had the same origin, belonging to the Tibeto- 
Burmese family ; the Lissus also speak a dialect re¬ 
sembling that of the Lolos. Among the Minchias and 
Lissus some individuals seemed to have little in common 
with the yellow race, and one Lissu woman reminded 
Prince Henri of Russian gipsies. Vocabularies of the 
languages of all these tribes are given in an appendix ; 
but we do not find any comprehensive summary of their 
affinities, which would have been of much value. 

A word must be devoted to the illustrations, with 
which, the book is liberally provided. Their authority 
is not stated in the English edition, but from the 
French title-page we learn that they arc from, the 
author’s photographs. It is doubtful, however, whether 
the Aftist has not in many cases allowed himself con¬ 
siderable freedom in their reproduction, especially in 
the somewhat sensational incidents represented. The 
translation is, on the whole, excellent; but a few errors 
of the French edition with regard to proper names have 
been retained. Thus we find Rochill for Rockhill, like¬ 
wise Bonnin, Manhat, N^ris, and Aymard, presumably 
for Bonin, Mouhot, Neis, and Aymara, which shows the 
need of revision by one acquainted with the subject 
treated. For English readers the French spelling of 
geographical names should have been modified. It 
requires an appreciable amount of time to recognise the 
pronunciation of some in their unfamiliar garb, as, eg.y 
when In-shwan is written In-chouan. According to the 
prevailing French fashion the spelling Thibet is retained. 
This has, it is true, the authority of M. Desgodins, but 
others of his countrymen have held the ^ to be incorrect, 
or at least unnecessary. (Cf. Comples rendus^ Paris 
Geographical Society, \%%j,passimj) 

Taken as a whole, however, the book forms a worthy 
record of an important journey, and the interest of the 
narrative is wel) sustained from beginning to end. 
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INJURIOUS INSECTS DURING 1897. 
Report of OSsertmfions of Injurious Insects and Common 
Fann Pests during the Year 1897, By Eleanor 

A. Ormcrod. Pp. viii + 160. (Loudon : Simpkin, 
Marshall, and Co., Ltd., 1898.) 

HE publication of this, the twenty-first of these 
annual reports, will prove, as heretofore, welcome 
both to agriculturists—for whom primarily they are 
intended—and to those interested in a public-spirited and 
isolated attempt to grapple seriously with problems of 
State entomology in this country. 

Of insect attacks to field crops during 1897, no cases 
of the first importance are recorded ; the Cabbage-aphis 
(Aphis brass far) and Silver V-moth (P/usia ga?nma) were 
locally destructive, the latter to mangolds in Co. Kerry, 
and attack of the Diamond-back moth (Plutella cruet- 
ferarum) on turnips was again reported, this time from 
various spots on the east and west coasts of Scotland. 
As has so often been the case of late years, nematode 
disease of oats and clov^er was troublesome. 

During the last few years the strawberry crop has 
suffered badly from two species of ground-beetles, 
Harpalus ruficomis and Pterostichus vulgaris^ which 
have acquired the habit, singular in carnivorous insects, 
of feeding on the unripe and ripe fruit. The infestation 
has occurred in several counties, ranging from Not¬ 
tinghamshire and Hertfordshire to Gloucestershire, and 
causes much loss and anxiety to growers. No satisfactory 
mode of prevention is known, and recourse is generally 
had to methods of trapping the imagos. Evidently, the 
breeding habits and mode of life in the larval stage 
should be more fully studied ; the suggestion, sometimes 
made, that the insects are conveyed with manure, is 
somewhat improbable, and needs proof. 

In 1889, much interest was aroused among ento¬ 
mologists by the attacks on plum-trees of a Scolytid 
beetle, Xyleborus dispar^ previously a very rare species 
in Britain. Curiously enough, Miss Ormcrod now 
records a severe infestation of the same orchards by a 
second species, X. xylographus (saxesent). The subject 
is dealt with at length, but without fully establishing the 
culpability of A', xylographus^ itself rather a scarce species 
in England, and one not usually associated with injury 
to healthy trees. A', dispar was also present in small 
numbers, and the coexistence of these species, so often 
found in association on the continent, may point to a 
possible importation. These attacks deserve further 
careful study; the relationship between Scolytid infest¬ 
ation and the health of the host-plant, however obscure, 
should never be disregarded or minimised, and the 
author’s singular statement, that she knows of no 
difference between the perforations in trees made by each 
species, proves that their respective shares have not been 
properly evaluated. 

Amongst other enemies to trees, Cryptococcus fagi has 
proved very injurious to beech at Burton-on-Trent. 
Common as it is, it is seldom so markedly destructive. 
Treatment is difficult, as insecticide dressings cannot 
always be profitably employed on trees of so large a sue. 

The report contains articles on several granary insects, 
including the Angoumois moth, Sit^roga cmahlla^ which 
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is probably often imported in grain, without establishing 
itself permanently in the country ; and among subjects 
of minor importance, cockroaches, earwigs, and the like, 
may be noted the importation of dead locusts In some 
numbers in fodder from the Argentine Republic. There 
is evidence that their consumption has caused injury to 
horses, perhaps through mechanical irritation. Needless 
to say, Miss Ormerod does not encourage the idea that 
the introduction of live locusts, which in small numbers 
is almost an annual occurrence, is likely to cause an 
invasion. 

It must, we imagine, be a source of regret to the 
author that the example she sets does not lead to a 
more thorough study of our insect pests. In many cases, 
the good that can be done by a referee, restricted as to 
opportunities for field observation, and depending largely 
on the capacity and good-will of correspondents, soon 
reaches a limit, which requires to be extended by broader 
methods of inquiry on the lines which have been so 
well developed in the United States. And it is satis¬ 
factory to note that the economic treatment of that very 
troublesome pest, the Currant Gallmite, discussed in a 
special appendix, is now being made the subject of ex¬ 
tended research at the Woburn Expeiimental Fruit 
Farm. W. F. H. B, 

OUR BOOK SHELF, 

Elements of Comparative Zoolo^. By J. S. Kingsley, 

S.D., Professor of Zoology in Tuns College. Pp. 

344, small 8vo. ; with 148 illustrations. (New York: 

H. Holt and Co., 1897.) 

ThK reputation of the author of this little book justifies 
the expectation of novelty, and in this we are not dis> 
appointed. The work, which has a local flavour, is based 
upon a conviction expressed in the preface, that while 
laboratory guides are somewhat numerous . . . general 
outlines of zoology adapted to beginners are few,’^ and 
that “ nature studies arc truly educational only when the 
student is trained to correlate and classify facts.” Im¬ 
parting a knowledge of the zoological alphabet by the 
now universally adopted Huxleyian method, the author 
proceeds to supplement that by a sort of reading lesson, 
in the form of a very brief outline of some of the chief 
structural limitations and ordinal characters of each 
group of which a typical species has been previously 
more fully examined, leading thus up to class distinc¬ 
tion and the definition of ^yla. In this manner the 
gnathostomatous vertebrata are first taken in hand in 
ascending order, and next the invertebrata in descend¬ 
ing ; and after a short chapter on each of the great 
animal sub-kingdoms, the work concludes with others 
on the metazoa, protozoa, comparative physiology, 
morphology, and on the animal kingdom. The practical 
mo^ of ^ementary instruction in biology by the type- 
system was never intended to go unsupmemented ; and 
while the plan here adopted is one wnidi must have 
b^n elsewhere in vogue, as the natural result of the 
rowth of the system, to the author is due the credit of 
aving first developed it in pr^t. His chief novelty 
lies in the substitution of ah interrogatory for the 
time-honoured didactic mode of treatment Of the prac¬ 
tical portion of the subject, with the introduction of a 
series of ** Comparisons ” in the form of questions which 
make for correlation of id^s. A very ingenious 
departure! but tve would rather await the verdict of 
time upon it than pronounce outright. Fair consider¬ 
ation is given to haMt, distribution, and other topics 
where desirable; and the book, though thin, is on the 
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whole trustworthy and fairly up to dale, its weakest part 
being the physiological, the few short pages devoted to 
which are hackneyed and behind the limes. A goodly 
amount of sound adv'ice is scattered throughout the 
introduction and the text. The illustrations are very 
unequal, Fig. 63 being a positive burlesque on nature, 
Fig. 25 antiquated and useless, and Fig. 69 erroneous, 
by lack of knowledge of the large series of observ¬ 
ations finding their focus in Boas’s discovery of a 
prepuimonary aortic arch in the frog’s tadpole. As 
ieaaing error may be cited the allegation concerning 
the function of the marsupial bones, and as ill-advised the 
adoption of the H^eckeiian classification of birds. In 
formulating so common-place a system as the dental 
of the dogs, the author nas gone astray ; and special 
interest attaches to the remark that he, an American, 
should write of the Ruminantia Cavicomia that their 
“horns are never shed,” and give, in illustration of this 
assertion, a picture of the American Prongbuck, notorious 
as the only exception to that rule ! VVe would recom¬ 
mend the consideration to the zoological brotherhood. 

The Tutorial Chemistry. Part ii. Metals, By G. H. 
Bailey. Pp. 300. (London : W. B. Clive, 1897.) 

The present volume is intended to supply the student with 
his second year’s course of study, the first year having 
presumably been spent over the“ non-metals.” The first 
section, occupying about one-third of the book, deals with 
chemical physics, the remainder being taken up with the 
systematic description of the commoner metals. There 
are three appendices, dealing with crystallography, spec¬ 
trum analysis, and some suggested experiments. The 
section on chemical physics commences with a description 
of the methods available for the determination of atomic 
weights, this being followed by a discussion of the relations 
existing: between the numbers thus found and the physical 
properties of the elements. Chapters iv. and v. aeal with 
dissociation, specific volume, and the optical properties of 
liquids. Thechapteron solution is the largest in thesection; 
but the treatment of this important branch of the subject 
is not BO satisfactory as that of the other portions dealing 
with physical chemistry. Thus, while a considerable 
amount of space is devoted to the hypothesis of Grotthus, 
which the student will afterwards have to unlearn, the 
work of Hittorf is not mentioned, although the latter 
fonns the keystone of the modern theory of solution. 

In spite of the great compression necessary, only 150 
pages being allotted to a description of some fifty 
eletnents^ the latter portion of the book gives a clear and 
concise account of the preparation and properties of the 
metah, each group being preceded by a summary of the 
reactions common to its constituents. 

The classification of Mendclifefl!^ is adopted throughout ; 
and since the clear exposition of the periodic law requires 
the inclusion of certain of the “rare” metals, such 
elements as gallium, indium, thallium and uranium are 
described in their proper places along with commoner 
elements, instead of being relegated to a kind of museum 
of curiosities in the fonn of an appendix~a practice 
unfortunately usual with the smaller text-books. 

The Kingdom of the Yellow Robe: being Sketches of 
the Domestic and Religious Rites and Ceremonies of 
the Siamese, By Ernest Young ; with illustrations by 
E. A. Norbury. Demy 8vo. Pp. xiv -I- 399. (West¬ 
minster ^ Archibald Constable and Co., 1898.) 

The author has had the advantage of several years" 
residence in Siam, during which time he learned the 
language, and his educational duties enabled him to 
observe the workingof the native mind. He writes with 
an evident sympathy for the common people; and in his 
sketches of the every-day life of the capital, he has 
caught not a little of the humour which is one of 
its chief characteristics. He discourses pleasantly on 
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Street and canal scenes, and explains at some length 
many of the more important ceremonies by means of 
which Siamese Buddhists make the amount of “merit” 
necessary for the bettering of their position hereafter, 
and he gives a short account of the Buddhism of the 
country. The author makes some interesting observ¬ 
ations on education, and gives an attractive picture of 
the children with whom his duties brought him in contact. 
He does not go far beyond the capital, and the scattered 
remarks about the interior do not enlighten the reader 
much as to the commercial aspects of the country. Politics 
have also been rigorously excluded. On the whole there 
is not much which may not be found in Turpin, Crawfurd, 
Bowring, or Alabaster, or in the recent writings of Captain 
Gerini. The author does not, however, pretend to an 
entirely original or exhaustive treatment of the subject. 
His aim has rather been a chatty and popular account of 
the life and ideas of the ordinary people, as they present 
themselves to the observant resident of Bangkok. The 
Far East is daily coming nearer, and becoming more 
intelligible, to the Western reader, and the present work 
is one which, in our opinion, distinctly helps to bridge 
the gulf which yet lies between them. 

The illustrations, which, it is no discredit to the author 
to say, form the chief feature of the book, are by Mr. 
Norbury, another old Bangkok resident. Some of these, 
especially the full-page drawings towards the end of the 
book, are quite charming, and give some characteristic 
scenes with a rare combination of fidelity and artistic 
■effect. 

The West Australian Settler^s Guide and Partner^s Hand¬ 
book. (Perth, W.A.: Wigg and Son, 1897-98.) 

West Australia is at the present time best known to us 
by its gold mines ; the real importance of this vast and 
almost unoccupied territory must, however, be determined 
by its capability of supporting in the future a large popu¬ 
lation, and hence the agricultural capabilities of the 
country become an extremely important factor in any 
schemes for its development. The Handbook before us 
is issued by the Agricultural Department of the Colony ; 
its object is to present a picture of the agricultural capa¬ 
bilities of various districts, and to advise intending settlers 
as to their best course of action. It deals chieHy with the 
south-western portion of the Colony, a district enjoying a 
better and more uniform rainfall than is generally met 
with in Australia, and the general fertility of which is 
vouched for by the occurrence of large areas of heavily- 
limbered land. . The forests of West Australia are said to 
occupy more than forty million acres ; the wood from 
them has already been employed in paving London 
streets. Large areas of the country appear to be especially' 
adapted for vine culture. Part i. of the Handbook de¬ 
scribes the agricultural areas open for selection. Part ii. 
contains general instructions for settlers. Part iii. deals 
w ith the natural grasses and weeds, and with various im¬ 
ported crops. Part iv. is devoted to sheep husbandry. 
Part V. is a general treatise on soils and manures, with¬ 
out much special reference to Australia. The whole 
publication is freely illustrated. The photographs of the 
forest trees are very striking. The maps are bad, and 
quite insufficient for the purpose. The Handbook has 
evidently been hastily put together, and its value is 
often marred by the want of a clear arrangement of the 
.subjects discussed. R. W. 

Die Gattung Cyclamen L. eine ^stematisehe und biolo- 
gische Mono^aphie. By Dr. F. Hildebrand. Pp. 190, 
with 6 plates. (Jena : Gustav Fischer, 1898.) 

Living plants have served Dr. Hildebrand as the basis 
of his careful study of the genus Cyclamen^ and herbaria 
have afforded additional material. The result is a most 
thorough monograph of the genus, the thirteen species of 
^hich have been studied in great minuteness. Eighty 
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pages are given to the description of these, and the re¬ 
maining portion to a general review of the genus. The 
book is extraordinarily free from theory ; indeed, it is a 
storehouse of facts. 

One species of this genus, C. persicum^ has recently 
been brought forward as affoiding a good instance of the 
gradual accumulation of small variations, which has 
yielded the many forms in cultivation. For this reason 
It has a special interest; and Dr. Hildebrand’s assertion 
of the variability of the wild plants (p. 166), and his 
recognition of no hybridisation of this species, come as 
opportune remarks. Variation in the leaf has particularly 
attracted the author’s attention ; and he notices, too, that 
there cat\ be traced no connection (p. 172) between the 
variability of the foliar and floral organs. 

Of biological interest are such statements as the 
following : that thp corms have for a protection some 
poisonous substance (p. 92) ; that the leaves have no 
character in them which will deflnitely support Stahl’s 
theory of the relation of their shape to rainfall (p. 110) ; 
that the pollen, at first sticky, becomes dry and powdery 
(P- 132); that ants appear to aid in the dispersal of 
tne seeds (p. 142) ; and that the corm begins to form 
very early in germination (p. 11). P'rom these the general 
trend of the book may be judged ; but, in addition, 
anatomy, teratology, distribution, and the relation of the 
species to their habitat, the rest of the seed, mc of 
the plant at flowering, colour of the leaves, &c., nnd a 
place. The whole results in a most careful work, which, 
unfortunately, wants a good index. 1 . H. B. 

An Arithmetic for Schools. By S. L. Loney, M.A. 

(London : Macmillan and Co., Ltd., 1898.) 

This is a comprehensive text-book clearly written and 
well arranged. There is a useful chapter on abridged 
methods and approximations, and a note (in the appendix) 
on the metric system. Compound interest is, very 
properly, done entirely by decimals. The examples are 
numerous, sensibly chosen, and carefully graduated. The 
term “ concrete number ” is objectionable ; so is the 
statement “ i Ib. of sugar =* 2dP in the explanation of the 
chain rule. In compound proportion too much of the 
old-fashioned paraphernalia has been retained; and we 
think that too muen attention has been paid to the con¬ 
version of vulgar fractions into recurring decimals, and 
vice vend. It would be a good thing if recurring decimals 
could be eliminated from all elementary examinations in 
arithmetic ; they are of no practical use, and the tiresome 
calculations connected with them help to perpetuate the 
English prejudice against the metric system. It may be 
worth noticing that in Chapter v. the term “ power ” and 
the index notation are apparently introduced without 
previous explanation. In some cases it would be well to 
give not only an explanatory working of an example, but 
also the actual computation, arranged in proper form. It 
is true that this is done in many cases ; but there are 
many others where the woilcing is decide^ clumsy, owin^ 
to the addition of explana|Q^ mauer. On the whole it 
may be said that this, while not specially dis¬ 
tinguished by novelty of treatment, deserves to rank with 
the best of its G. B. M. 

Nwvigazione By Guglielmo N. Da Pra. Pp. 73? 

with 18 woodqu^ andbplates. (Milan: Ulrico HoepU, 
1898.) : ^ 

This is a critical'ii^fuiti^ion of the variofus conditions 
which must be satisfied a flying machine, together 
with designs of proposed arrangements aeroplanes to 
be worked by Orleans of benzene moto^* symmetrically 
arranged. 

On the princide that ounce practice is worth 
a pound of theoi^^ h will be inttresthigto see how Ikf 
Signor Da Pra's pri^tions as to the forth of the flying 
machine of the futdre are cottflnned hy future ex^tf^ 
ments. , G. H, ft 
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Lissons with Plants* By L. H, Bailey. Pp. xxxi + 491. 

(London : Macmillan and Co., Ltd., 189S.) 

Though written for the use of teachers and students of 
botany in North America, this book will be found almost 
as useful on this side of the Atlantic. Very many of the 
plants employed as examples are either natives of, or 
very generally cultivated in, the British Islands, and 
could easily be obtained both in country and in town. 
Even where the selected examples are not themselves 
readily procured among us the methods of study, the 
lessons drawn from them, and the suggestions otfered for 
further personal investigation, are very often such as 
could be readily applied by an intelligent reader to 
British species. 

The author very consistently carries out his method of 
instruction. He assumes that the pupil ls absolutely 
ignorant; and taking familiar objects, such as an apple- 
twig, he shows simply and well the information that can 
be read in them by the trained eye and mind. The book 
is admirably fitted to give training in the inethods of 
observation, in so far as that can be given during school- 
life. It should be of peculiar value to teachers if used (as 
the author, in the introduction, points out that it is meant 
to be) to suggest how lessons can be drawn from any 
and every plant. One cannot read many pages without 
realising that the careful observation and accurate know¬ 
ledge gained by the teacher that works out examples in 
the manner followed here will enable him to make the 
subjects taught by him very real and living. It is the 
true scientific method applied to the first steps in botany. 
To the beginner in the science, also, who wishes to learn, 
but cannot obtain systematic instruction, this book would 
be an excellent introduction. If each section were read 
with the actual specimens in hand, and compared with 
the description step by step, and, stili more, if the 
“ suggestions ’’ were followed out practically, the student 
woultl have gained a very valuable training, and a trust¬ 
worthy foundation on which to build up the wider study. 
The method followed is naturally somewhat informal; 
but it allows of many sides and applications of botany 
being touched on in a way to awaken the interest of 
pupils ; and the information conveyed is of a kind that 
does not require to be unlearned, but can be built up into 
its proper place as the study becomes more systematic. 
Occasionally one feels that the explanation is insufficient, 
ai>d that it must leave a vagueness in the mind of a 
beginner, as, for example, where we are told that it is 
“ the custom of botanists ” to “ say that when either floral 
envelope is wanting it is the corolla (unless there is some 
special reason to the contrary). This is, generally, an 
arbitrary definition, but it would be just as arbitrary to 
say that the sepals are missing;*’ It is scarcely “evident” 
in respect of the ligulatc flowers of the dandelion and 
Rudbeckia “ that if the corolla of a floret were to develop 
to such a length, it could not spread equally in all 
directions, as a mathematical calculation will prove; it 
therefore develops one direction, as a leaf does.” The 
description of the flowering would scarcely be 

clear to a beginner. But. sum defects are so incon¬ 
spicuous as to detract Iktle from the value of the book, 
vmich is enhanced by many excellent “ deline¬ 
ations from nature.” ' ^ 

Ethnological Studies amom Njgi^West Central 
Queensland Ahorigines* By Walter Roth. Pp. xvi 
-h 199, and Plates. (BrisbatwJ^; Gregory, 1897.) 

The chief difficulty which an investigator has to surmount 
in studying the habits and custopis of a Ikvage race is 
their innate suspicion, which oftpn prevents them relating 
not only the traditions ofi ttt&ir tribe, but also.their 
common customs. * 

Roth claims to have overcome this difficulty by a 
prolonged residence among the natives of North-West 

NO. 1485, VOL. S 73 


Central Queensland, and states that it was not until he 
was fully conversant with their language that he could 
acquire sufficient confidence from the natives to learn 
their customs. 

As an aid to future explorers, he begins his book with an 
elementary grammar and vocabulary of the language 
spoken in the Boulia district : a table is added, comparing 
the words in common use in adjacent districts. 

This race communicates ideas by signs as well as 
sounds ; the origin of the actual manual movements is 
usually easy to trace, and lucidity is added to the descrip¬ 
tion by illustrations. Social and individual nomenclature 
among these races is developed to such an extent, that 
careful study of an admirable chapter devoted to the 
question is necessai^ for the reader to fully comprehend 
that intricate organisation. 

Roth describes the food and the method of obtaining 
and preparing it ; the recreations and amusements of the 
people. Cannibalism, he states, is practised in the Boulia 
district; but a person is never slain for the purpose of 
supplying food, nor may any but relatives partake of a 
corpse. 

The last chapter is devoted to descriptions of initiation 
ceremonies, which are often too gruesome to dwell upon 
in detail. The book consists of a description of a number 
of facts ; the origin and development of customs is but 
rarely attempted. 

LAlectrchchimie. Production tHectrolytique des Com¬ 

poses chimique. By A. Mi net. Pp. 167. (Paris * 

Gauthier-Vi liars et Fils ; Masson & Cie.) 

This little work is a volume of the well-known “ En- 
cyclop^ie Scientifique des Aide-Memoire,” and is 
devoted mainly to the industrial applications of electro¬ 
lysis other than those of which the object is the prepar¬ 
ation of metals. The chapter dealing with the electro¬ 
lysis of solutions of sodium and potassium chlorides, 
which gives a good account of the more important pro¬ 
cesses which have been proposed for the preparation of 
caustic alkalis, hypochlorites and chlorates, may be 
specially commended. The attempts which have been 
made to employ electrolysis in purifying and ageing 
alcoholic liquids, in tanning, and in purifying sugar, are 
described, as well as a number of minor applications of 
the electric current. 

“Th( 5 ories de L’Elcctrolyse ” (pp. 175) is another 
volume of the same series as the above, and by the 
same author. It gives a sketch of the theory of the 
voltaic cell, of the constitution of electrolytes and gases, 
and of osmotic pressure. Electrolytic conductivity and 
the migration of the ions are also treated at some length. 
The researches of the author’s fellow countrymen are 
rather fully, though not always clearly, described, the 
work done in other countries receiving very inadequate 
treatment. 


LETTER TO THE EDITOR* 

[ The Editor dots not hold himself responsible for opinions 
poised by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature, 
Ho notice is taken of anonymous communications. ] 

Malformed Crabs. 

In your issue of March 10 1 observe a most interesting letter 
from your correspondent, Mr. R. I. Pocock, regarding a mal¬ 
formed specimen of Ca/teer paeurus in the Dover Museum. I 
have never seen such a remarkable case of malformation in the 
common edible crab, but in the Robertson Museum here is to be 
seen a very fine specimen of Nephrops nort'egkus, having three 
digits on tne right pincer or great claw. The supernumerary digit, 
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which is fuUy two-thirds the sire of the normal one, springs from 
the inner side of the base of the inner movable finger, and is 
sharply toothed on both sides, and directly opposable to the 
outer finger. The normal digit is fully developed and curves out¬ 
wards from the su]^)ernumerary one at a wide angle, the distance 
between them being fully three-quarters of an inch at the points. 
They move together, and permit an opening of about half an inch 
between the supernumerary and the nornml outer digit, $0 that 
little or no inconvenience would be caused to the animal during 
life. This specimen was caught by fishermen in the neighbour¬ 
hood of Cumbrae, and was given to a Millport gentleman, Mr. 
Liddle, who kindly handed it over to the Museum. 

Ai.exanuek Gray. 

Millport Marine Biological Station, March 6. 


SCIENTIFIC EXPERTS AND PATENT CASES. 

have often had occasion to point out the many 
disadvantages which are connected with the 
present system of obtaining and using scientific evidence 
in courts of law. The disadvantage which chiefly con¬ 
cerns us is that science and men of science are at times 
thereby drawn into and through mud of a most objection¬ 
able quality; but there are many others. 

We arc glad to see that the matter has again been 
brought to the front, and this time by the Lord Chan¬ 
cellor himself, and that alterations in the present mode 
of procedure are being discussed. 

We content ourselves this week by reproducing the 
following leading article in Wednesday’s limes :— 

In the recent sittings of the Law Courts nothing has l>een 
more remarkable than the large number of patent actions. 
Certain inventions have been veritable gold mines to patent 
lawyers, agents and experts. The bicycle is .scarcely more 
familiar in the streets and highways than in the Courts. We 
could name patentees who are never out of litigation to protect 
their menaced rights ; certain lamps, gas burners, and explo¬ 
sives are alw'ays ** going to the Lords.*’ A very substantial 
part of judicial lime is taken up in examining the rival claims 
of inventors, and they are likely to ask for more. The history 
of science is constantly illustrating the fact that (he same ideas 
are in many minds at the same time, that often it is an accident 
whether A or B first propound.s his suggestions, and that the 
priority of one over the other may be a matter of a few months 
or even days. That is a partial explanation of the muUi- 
tiludc of disputes as to bicycle tires, bicycle saddles, metal 
rims, chains, and gear of all sorts. A further ex¬ 
planation is to be found in the profits derivable from 
patents as to articles used by hundreds of thousands. 
Sometimes the Courts ore called upon to decide between 
two independent inventors. Just as often the fight is between 
one ^ho has an honest claim and another who wishes to levy 
blackmail or to be bought out. The mode of determining such 
actions is far from satisbetory. The Lord Chancellor, in a cose 
in the House of Lords which we reported the other day, gave 
expre.ssion to a widespread opinion on this point. The case 
turned on five or six lines in a specification relatinj^ to the tires 
of bicycles; but it occupied inordinate time both in the Court 
below and in the Court of Appeal. ** Having regard to the ex- 
travag^pt and extraordinary consumption of time which was in¬ 
volved in the determination of this case,” said the Lord Chan¬ 
cellor, ** witnesses of great eminence being called upon both 
sides and evidence given which amounts in the book which I 
hold in my hand to 500 printed quarto pages, it is no wonder 
that, if a case so simple m its character is so protracted, there 
is what is called a * block ’ in the Courts of law.” So serious is 
the state of things that the Lord Chancellor intimated that it 
might be necessary to hand over to a special tribunal the trial of 
cases for which the ordinary procedure seemed inapt. A well- 
informed correspondent, Mr. W. L. Wise, in a letter which we 
publish to-day, expresses much the same opinion in even stronger 
terms. The present state of things virtually amounts to a 
denial of justice to all but those having the command of large 
sums of money.” This is an old complaint. Years ago the late 
Master of the Rolls said, “There is something catching in 
patent cases, which is that it makes everybody argue and oak 
questions to an interminable extent. A patent case, with no 
more difficult question to try than any other case, instead 
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lasting six hours, is invariably made to last six days, if not 
twelve. 1 am sure there ought to be some remedy for it.” In 
Ehrlich v. Ihlee” the Court of Appeal took occasion to com¬ 
plain of the “ frightful mischief” caused by the prolixity of the 
proceedings in patent actions. Mr. Wise suggests a remedy. 
He points out that the Comptroller-General of Patents or his 
deputy determines questions not unlike the questions of infringe¬ 
ment which come before the Courts; and he trusts that, if the 
staff of the Patent Office were strengthened, a tribunal more 
economical, expeditious, and not less fit than the present would 
be found. An appeal lies to the law officers ; [and it is a 
recommendation to the suggested system, in the eyes of our cor¬ 
respondent, that at all stages patent agents may appear for the 
parties. 

We have our doubts about the efficacy or success of this re¬ 
commendation, though certainly not on the ground that patent 
agents, whom the. Legislature has very properly recognised, 
would have a tiEger field than is now theirs. We should be 
glad to see them invested with more privileges, and corres¬ 
ponding responribilities when they proved ignorant and careless. 
But such a tribunal would not satisfy patentees, w^ho are the 
most pugnacious and persevering of litigants. Beaten in one 
Court, they will resort to another; if they at last acquiesce in 
the decision of the House of Lords, it is only because there is 
no tribunal above it. Such are the uncertainties necessarily 
attending many of the disputes, and, above all, such are the 
rewards that come with success in patent actions, that every 
weapon is, and always will 1^, used in the fight. It is not to be 
expected that, to take two examples at random, the j>ariies to 
the litigation before Mr. Justice Wills iniS96 and 189710 “The 
Incandescent Gas Light O^mpany v. the De Mare Incan¬ 
descent Gas Light System ” and “ The Pneumatic Tyre Com|)any 
V. the Ixion Pneumatic Company ” would be content 

with the decision of a few officials of the Patent Office. In the 
great majority of the cases referred to by the Lord Chancellor 
and by our correspondent much money is at stake; and the 
parties will spare no expense to gain their point. 

A more plausible su^estion is that the evidence should not 
be left, as it now ii, solely to the discretion of the parties ; that 
the Judge should nominate some experts—if possible one in 
whom all have confidence—to report on the invention and the 

r ation of novelty, validity, or infringement; and that he 
uid be guided by the report urdess it was shown to be 
erroneous. This would prevent the competition, so common 
and so ruinous to poor litigants, in the production of expert 
evidence. It is no small recommendation of this si^estion 
that under other systems of law it is adopted and is mund to 
answer. There is, however, some force in one criticism— 
Where, in many cases, is a truly impartied expert to be found ? 
If the question is one of great importance, a scientific witness 
of eminence has probably in his writings or in some discussion 
committed himself, directly or indirectly, to an opinion on one 
or more of the points involved. To lake an actual instance, 
it would have been difficult in the recent litigation between the 
Maxim-Nordenfelt Company and Sir WiHUm Anderson to have 
found a chemist whose report on the properties of the 
explosives under consideration ^ould have been accepted as 
priniaftuie valid. Good mi^ht come a ^cial tribunal framed 

on the lines of the Commercial Court, sometimes what is im¬ 

peratively needed is the unbiased opinion of an intelligent 
outsider with no theories about physics. One point of delicacy 
is rarely touched by the critics of the existing system. It must 
be pesent to them all. In some professions a traditional sense 
of honour pevails to which i||l«ust conform, or appear to do 
so, and which prevents opfp and flagrant deviations from recti¬ 
tude. Among doctors, for example, there ore black sheep ; but 
they keep well outuf sight. It is notorious that, even in cases 
in which life and^eath are at stake, or'wheii there happens 
to be a temptation to speak loosely, it is rare to And a doctor 
giving evidence favour of tneories which his brethren 
would scout as manlfeitly absurd. Could as much be said of 
the testimony of scientific'Experts in patent actions? There 
may be countries in which such witnesses never overstate the 
case and never sell their opinion. OurS' is not one of them. 
Many scientific Witnesses w|io ought to know better have 
acquired a very bad habtt r^h«y have come to rc^rd themselves 
OB advocates--iin the witpess-jfox% poor palliation of 

a real evil to pr^s on dS^rts-^somc db not need that 

Counsel—a loftier notion of their flrndioh thnh bsfbgsing the 
fudge or finding more dr less pUu^b% Jw i^at thdy 

know to be untenable and absurd. \ ' 
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PHOTOGRAPHIC SURVEYING. 

years ago or more, M, Beautemps Beaupre 
^ successfully employed a process which greatly 
facilitated the work of surveying, and which in its modem 
developments is likely to supersede the tedious work of 
measurement in the field. Where the greatest accuracy w as 
not required, the method recommended itself on account 
of its great practical utility, enabling contoured maps to 
be protluced without the labour of heavy calculations. 
M. Beaupr^ availed himself of the principle of the camera 
lucida, and by its aid sketched the panorama about him 
from tvvo ends of a measured base lfne» In a paper 
recently communicated by Prof. J. Mills to the Institu¬ 
tion of Engineers and Shipbuilders in Scotland, it is 
contended that the best work is still done when this 
principle is utilised. From two views taken at a known 
distance from each other, however procured, one is able 
to plot a map with a fair amount of accuracy, and knowing 
the correct rclativ^e distances of the objects their vertical 
height can be deduced. No doubt there were diffi- 
cullies in the application of the method. Any one who 
has attempted to draw a picture of a distant object by 
means of Wollaston’s invention knows that the result is 
apt to l>e a little disappointing, though successive improve¬ 
ments in the mechanism have removed many of the effects 
arising from parallax, which interfered with correct deline¬ 
ation in the early days when the instrument was first used. 
But the process still remains long and tedious, and it was 
inevitable that the introduction of photography with its 
rapid and accurate results, should be welcomed as likely 
to banish the slow methods of hand drawing in the initial 
stages of the work. 

To obtain a photograph which should he free from 
optical distortion, and to which the laws of geometrical 
perspective could be applied without any correction, has 
not been an easy task. But now it may be said that we 
do possess lenses which will cover an cingular field of 
about 60" without measurable distortion, and give uniform 
definition all over the plate. Enlargements and printing 
from the original negatives doubtless still present some 
difficulties. Prof. Mills, we notice, recommends that the 
prints should be made on bromide paper, and developed 
with amidol. Shrinkage and distortion of the paper will, 
it is asserted, be prevented, when soaked in a two per cent, 
solution of formalin, ai\d dried at a gentle heat. Other 
authorities, however, distrust paper altogether, and prefer 
to use a bromide emulsion on opaque or translucent plates 
of flat glass as likely to give less error. But the posses¬ 
sion of accurate optical iirrangements, combined with 
exact manuipulation gi the photographic result, suggests 
many new applicatidws to which the camera can be 
profitably applied, and the surveyor now finds himself 
eouipped witn an instrument of scientific precision, in 
wnich are combined the main features of a theodolite 
and a level, and which replaces the plane table and its 
accessories. 

In the earliest form of surveyihiJ^ camera or photogram- 
meter, to give it a. polysyllabic title, tj^e instrument con¬ 
sisted of little more than an ordinary bellows camera, set 
on a horizontal circle, and moving about a vertical axis. 
The distance between the plate and the lens was fixed, 
and the camera could be levelled by meaps of screws in 
the head of a tripod in much the same Way that a theo¬ 
dolite is adjusted* In the subsequent development and 
increased effectiveness that have been added to this 
surveying instrument, two nam^ ^taiid out prominently, 
that of Colonel Lausseda^ tlje l^sent Diipcteur of the 
Conservatoire des Arts et Metters, Baris; and In this 
country that of Mr. Bridges Lee. In tne French form, 
the camera is place4H0u the top of a stand carrying a 
ttatisit theodolite, the disposition of the several parts 
is arranged to ensure stabihty and symmetry about a 
vertical axis, while each part of the instrument can be 
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used separately. In the English form, Mr. Bridges Lee 
has wisely determined that while each photograph should 
offer a correct perspective view of the country it repre¬ 
sents, it should also carry on its face the information 
necessary for the correct interpretation of the picture, 
and the subsequent construction of a map. When 
passing through countries where roads are scarce and 
travelling difficult, notebooks are apt to be lost; but 
without more words, every one must appreciate the 
arrangement by which the “constants of reduction” 
are made as permanent as the picture to which they 
refer. 

The general principles on which the Bridges Lee 
camera has been constructed, and the objects sought to 
be attained, have already been briefly explained in 
these columns (vol. li, p, 191). Its present form has 
been adopted because experiment has proved the 
necessity of great nicety of mechanical adjustment to 
obtain the best results. To ensure the necessary 
lightness and rigidity, the camera box is made of 
aluminium. The direction in which the instrument is 
pointed can be read off an azimuthal circle, graduated to 
minutes, on which the camera turns. A level on the top 
of the box ensures the horizontality of the instrument, 
and when this adjustment has been made, a telescope, 
also securely attached to the top of the camera, will move 
in a vertical plane through a sufficient range of angle for 
all ordinary terrestrial work. The angle through which 
the telescope can be moved in altitude is also read to 
minutes. This supplies the observer with a theodolite, 
and its position is so arranged with reference to the other 
parts of the instrument, that the line of collimation and 
the vertical wire of the theodolite are in the same plane 
with that which bisects the photographic lens. In this 
sam^ vertical plane, a “ wire” is fixed to the frame of the 
camera, cutting the optic axis of the lens at right angles, 
and consequently marks on the photograph the median 
vertical plane of the instrument. Another wire, also 
through tne optic axis at right angles to this, will mark the 
horizon of the instrument on the picture, and the inter¬ 
section of ^he two wires will give the “ principal point" of 
the perspective. Inside the camera is placed a magnetic 
compass, and the scale being transparent, it is printed on 
the picture. The axis of rotation of this compass is in the 
same plane as the axis of collimation of the theodolite, 
and of the vertical wire. The distance between the 
scale of the compass and the vertical wire is kept 
constant by a device which works automatically when the 
camera is in use, and since this distance very slightly 
exceeds the radius of the compass, the wire can be used 
as a pointer to read the scale. One very important 
addition to the usefulness of the instrument is the 
insertion of a scale of angular distance, photographically 
prepared by the same lens as that fitted in the 
instrument when complete for surveying purposes. The 
scale is so attached to the frame, that it is photographed 
on every picture taken, and by its aid one can easily read 
off the angular distances of any point in the picture 
right or left of the median vertical plane. 

A method of surveying in which the necessary observ¬ 
ations are easily and rapidly collected, or are implicitly 
contained in a series of photographic views, has the 
promise of a large future. In travelling over unsettled 
districts, where it is impossible to remain for any length 
of time on a particular spot, the photographic method 
seems likely to supersede all others. Indeed no other 
method seems possible. Moreover, a photograph contains 
an amount of detailed information concerning the country 
photographed, which it is quite impossible to gather 
from notes of observations and sketches, although much 
time maybe spent in making these additions as carefully 
as possible. In this connection, one might call attention 
to the ^autiful mountain maps which have been 
prepared for the German and Austrian Alpine Club 
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Here the work is based on the original ordnance survey 
maps, and the topographical details filled in from photo¬ 
graphy. These maps represent one of the most suc¬ 
cessful applications of photographic surveying. Again, 
in preliminary experimental surveys for irrigation 
purposes, or for deciding on the best route for a proposed 
railway, the camera, properly controlled, possesses many 
advantages over ordinary surveying instruments. In such 
cases it is often excessively difficult to determine 
beforehand how much plotting will be necessary to 
secure the object in view. The district may have to be 
re-visited over and over again to supply the requisite 
details, all of which may prove useless in the end. T 3 ut 
with the photographic pictures secured by a cantera, the 
plan may be plotted so far only as required, and if 
additional information be needed, the photographs can be 
made to give all the detail wanted without going again to 
the field. Irrigation surveys for agricultural purposes 
have been cfTectcd in the North-\Vest Provinces with 
complete success by the photographic method, and arc 
likely to be still further extended. Prof. Mills tried to 
apply the method to the determination of the content of 
a ship in dock by constructing a model of the vessel in 
clay, the necessary dimensions for which were to be 
taken from measured photographs. When the amount 
of clay in the model, and the scale of the photograph 
from which the necessary measurements have been taken 
are both known, the capacity of the ship is at once 
determined. In this particular instance, it is true, the 
method failed, owing to the impossibility of selecting 
suitable stations for the photographs amid the crowded 
machinery of a busy ship-building yard. But the attempt 
shows the wide applicability of the method and the ex¬ 
tent of the field open to the intelligent use of photo- 
gr^hic appliances. 

But its greatest triumphs are, of course, to be seen when 
the method is continuously applied over a large area. One 
of the most successful operators is Mr. E. Devilte, the 
Surveyor General of Dominion Lands, who has carried 
his investigations over the difficult passes of the Rocky 
Mountains, and surveyed the country up to^^the United 
States boundary of the Alaska territory. No less than 
14,000 square miles of this inhospitable country were 
surveyed in the years 1893-94. The proper administra¬ 
tion of the country, he tells us, required a tolerably 
accurate map, and means had to be found to execute it 
rapidly, and at a moderate cost. The ordinary methods 
of typographical surveying were too slow and expensive 
for the purpose ; rapid surveys, based on tnangulations, 
and sketches were tried and proved ineffectual; then 
photography was resorted to, with the result just 
mentioned. The same authority, as was natural to one 
in his official position, has made a very careful compaiison 
of the relative expense of a survey made with the plane 
table and one with the camera : all such comparisons are 
liable to be modified by the climatic conditions of the 
country, and the amount of detailed plotting required. 
In the climate of the Rocky Mountains, Mr. Devtlle 
estimates that on one half of the number of days in a 
season, no work can be done with a camera, owing to 
smoke, fog, rain and snow storms. But quite as great a 
loss of time is experienced with the plane table, added to 
which the apparatus is more weighty, requiring more 
porterage, and therefore additional expense in removal. 
But neglecting these and some other slight advantages 
which are on the side of photography, he finds that the 
plane table survey is three times (rigorously as 164 : 56) 
more expensive than that accomplished by the camera. 

is a teal practical advantage which is immediately 
appreciated, and on several grounds, not taken into 
Mr. Deville^s estimate, such as the possibility of reduc* 
ing the number of highly-trained assistants, it would seem 
that the difference of expenditure has not been over¬ 
estimated. There is no sacrifice of accuracy to secure j 
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this economy; the great improvement consists in the sub¬ 
stitution of the methods of photography—methods, which 
proving highly popular, must tend to displace more and 
more the use of the plane table. 


BALNIMARBIAN GLUMTRAP RHYME. 
(Repeated by the children in the nurseries of Balnitmrhi.^ ^ 

'pJISTANT scintillating star, 

Shall 1 tell you what you are ? 

Nay, for I can merely know 
What you were some years ago. 

For, the rays that reach me here 
May have left your photosphere 
Ere the fight of Waterloo— 

Ere the pterodactyl flew ! 

Many stars have passed away 
Since your lether-shaking ray 
On its lengthy Journey sped— 

So that you, perhaps, arc dead ! 

Smashed in some tremendous war 
With another mighty star— 

Vou and all your planets just 
Scattered into cosmic dust! 

Strange, if you have vanished quite, 

That we still behold your light, 

Playing for so long a time 
Some celestial pantomime 1 

But, supposing all is well, 

What you’re made of, can I tell ? 

Yes, ’twill be an easy task 
If my spectroscope I ask. 

There—your spectrum now is spread 
Down from ultra-blue to red, 

Crossed by dark metallic lines, 

Of your coaler layer the signs. 

Hence among the starry spheres 
You’ve arrived at middle years— 

You arc fairly^ old and ripe, 

Of our solid solar type. 

Ah, your sodium line is seen 
Strongly shifted towards the green. 

Hence you are approaching me 
With a huge velocity ! 

But, if some celestial woe 
Overtook you long ago, 

And to swift destruction hurled 
Life OU every living world, 

Did there in the fiery tide 

Perish much of pomp and pride^ ^ 

Many emperors and kings, 

Gfifhg to do awful things ? 

Mighty schemes of mighty czars— 

Mighty armies, glorious w^rtl 
From the Ncbiila tbey may 
Rtee to curse a wbrid some day I 
Q. % 

1 Baldiibarbl b ofi* of fbeootmitbi vlahtS bf t rtHi ** Qlmsm 

1« tb« SahiilMU’biBn •qiuiv4il«nt of tti« ^ 

Bftlfilbarbiflr* up on rtrictTy ncwnimc 

by tbeh knowMgO m 
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NOTES, 

The preliminary circular lorthe jubilee meetingof the American 
Association for the Advancement of Science to be held at 
Boston I August 42-27, j”st been issued. Prof. Frederick 

W. Putnam, the president-elect, repeats the assurance given to 
the nominating committee at the last meeting, that this second 
Boston meeting, held on the fiftieth anniversary of the found¬ 
ation of the Association, ** gives promise of being the most im¬ 
portant scientihe gathering ever held in the United States.” A 
special effort will he made to increase the membership, in the 
hope that at least one thousand new members will be added. 
The meetings will be held at the rooms of the Massachusetts 
Institute of Technology, and of the Boston Society of Natural 
flistory, occupying three closely adjoining buildings. The 
Association will be for one day a guest of Harvard University, 
and for another of the Essex Institute of Salem ; the latter 
being the place of the museum of the As.sociation, and its per¬ 
manent office. A larger number than usual of the affiliated 
societies will meet in connection with the Association, including 
the American Forestry Association, the American Geological 
Society, the American Chemical Society, the Sfjciety of 
Economic Entomologists, the Society for the Promotion of 
Engineering Education, the Society for the Promotion of 
Agricultural Science, the American Mathematical Society, and 
several more. After the meeting excursions will be made to 
the White Mountains and to Cape Cod. The local com¬ 
mittee has been fully organised under the honorary presidency 
of Governor Roger Wolcott. The honorary vice-presidents in¬ 
clude the presidents of fourteen colleges and universities, besides 
many other prominent gentlemen. The local secretary is Prof. 
H. W. Tyler, of the Massachusetts Institute of Technology, 491 
Boylston Street, Boston ; and the general committee is a large 
and representative one, comix)8ed of the foremost citizens. The 
chairmen of the other committees are; Finance, the honorary 
treasurer, Colonel Henry L. Higginson ; Reception, Dr. J. K, 
Chadwick $ Rooms for meeting, Prof. Charles R. Cross; In¬ 
vitations to foreign guests, Dr. Henry P. Bowditch ; Excursions, 
Genera] Francis H. Appleton; Cambridge committee, Prof. 
Charles W. Eliot, of Harvard University ; Salem committee, Hon, 
Robert S. Rantoul, president of the I^sex Institute; Executive 
committee, Prof.. W, T. Sedgwick. An unusual feature is the 
comipittee for the reception of foreign guests. The circular 
explains that special efforts will be made to secure the presence 
of many eminent men of science from abroad. 

A BUST of the late Prof. P. SchiitKenbeiger, the distinguished 
chemist, was unveiled at the Paris tcolc de physique et de 
chimie industrielles on April 3. l*rof. Schtitzenberger was the 
founder artd first director of the school, and the bust is a 
testimony of the affection in which his memory is held by old 
students. 

Old students and admirers of Dr. W. K. Brooks, professor 
of aoology in the Johns Hopkins University, Baltimore, pre¬ 
sented him- with his portrait, painted by Mr. T. C. Corner, upon 
the occasion of the fifdeth anniversary of his birth on March 25. 
Many leading zoologists of the United States took part in this 
eipVession of esteem for Prof. Brooks. 

ThS autumn congress of the Sanitary Institute will be held 
this year in Birmingham, under the presidency of Sir Joseph 
Fayitr, Bart., K.C.S. I., F. R.S., commencing on September 27. 

The aanmal exposition organised by the Sod^t^ Fran9ai8 de 
pbyiiqiie will open to*day with a visit to the works of the Paris 
Compressed Air Company. On Friday and Saturday evening a 
lirge coU^ion of apparatus used ki recent physical investigEtions 
be on view in the rooms of the Society ; and on Saturday 
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afternoon short addresses will be delivered by MM. Ducrctet, 
Morin, and Hurmuzescu. 

The Liverpool Marine Biology Committce^s Easter party, 
now at the Port Erin Biological Station, includes Mr. Isaac G. 
Thompson, Mr. Frank J. Cole, Mr. R. A. Dawson, Mr, H. C. 
Chadwick, Prof. Herdman, and several students from University 
College, Liverpool. Prof. Boyce and others are expected later 
in April. The I^ncashirc Sea Fisheries steamer is also at Port 
Erin, and several dredging and trawling ex|>editions arc taking 
place. Spawn of several iishc-s has been obtained, and ferlili.sed, 
and is now developing in the tanks. Under the care of Mr. 
Chadwick, Curatoi of the Station, the aquarium is in a flourishing 
condition, and contains a number of interesting animals, some 
of which are spawning. A recent addition to the laboratory 
accommodation at the Station has been completetl, which gives 
five additional work windows for students, so that there is now 
plenty of room for other workers. 

Dr. H. M. Fernando will probably be the’ director of the 
Bacteriological Institute to be opened in Colombo shortly. 
The final plans for the building have been completed, and the 
work will be taken in hand at once. It is expected that the 
Institute will be opened by the beginning of next year. 

Wk learn from that the United States Senate ha.s 

passed a Bill for the protection of song birds, providing that the 
importation into the United Stales of birds, feathers, or parts of 
*I«rd8 for ornamental purposes be prohibited, and prohibiting 
the transportation or sale of such articles in any tenitory of the 
United States or in the District of Columbia. 

The vanguard of exploring expeditions for the season is that 
of Dr. Carl Lumholtz and Dr. Ilrdlicka, who left the American 
Museum of Natural History a few days ago in search of anthro¬ 
pological specimens for the museum. This will be followed in 
a few weeks by an expedition to the North-west, undertaken 
also for anthropological research, by Dr. Laufer, Mr. Gerard 
Fowke, Mr. R. Dixon, and Mr. H, Smith. 

The most violent earthquake in California since 1872 was felt 
on Thursday night, March 31. The shock was felt only in 
Northern California, The direction of vibrations was from 
east to west; and they were very heavy in a small area. The 
seismograph showed the duration of the earthquake to have been 
betWMn thirty and forty seconds at the University of California, 
Berkeley. Damage was done to buildings at San Francisco 
and Vallejo ; but no loss of life has been reported. 

The death of Prof. Salomon Strieker, the distinguished pro¬ 
fessor of experimental and general pathology in the University 
of Vienna, at the age of sixty-five, is announced in the British 
Medical JournaL Only a week or two ago Prof. Strieker cele¬ 
brated the twenty-fiilh anniversary of his appointment as pro- 
fessoci and the occasion was celebrated by presenting him with a 
Fe^sekrift entitled “ Thirty Years of Experimental Pathology,” 
the Ust of contributors including the names of E. Albert, A. 
Spina, G* Gaertner, Dr. E. Klein, and many other pathologists 
and histologists of note. 

M. DE Fonviei.ke writes The 1898 session of the inter¬ 
national balloon scientific conference was held in Strasburg 
with great success. A large number of resolutions were adopted 
referring to the ascent of free balloons carrying registering 
apparatus, and balloons with meteorological and photogmphic 
instrum^ts. The conference passed a vote in favour of the 
extension of kite experimtnU with recording apparatus or kite- 
balloons to the international meteorological stations, in order 
to procure better information on prevailing meteorological in¬ 
fluences. It was resolved that an international experiment 
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should take place at the beginning of June. In addition to the 
Paris, Strasburg, Berlin, and Petersburgv^ations, two new 
stations will be established in Vienna at the expense of the 
Minister of War, and in Brussels. The expenses will be sup¬ 
ported by the Belgian-Deutsch Society of Astronomy, which 
sent to Strasburg, as their representative, M. Fievre, one of their 
secretaries. The next meeting will take place in Paris in 1900, 
on the occasion of the forthcoming exposition. Among the 
members present at the recent meeting were the director of the 
Russian Meteorological Service; Commander Kovanko, director 
of the Russian Aeronautical Service ; Herr Assmann and Dr. 
Berson, of the Berlin Meteorological Institute ; M. Cailletet, 
memlasr of the French Academy of Sciences; M. Teisserend 
de Bort; Mr. Rotch, director of the Blue Hill Observatory in 
Pennsylvania ; M. Besan^on ; and Prof. Heim, the Swiss geo- 
logist, professor in the Zurich Polytechniciim. 

Wk regret to sec that Mr. James PAnson, an occasional con¬ 
tributor to our correspondence columns, died a few days ago. 
From the Eni^fuer w'e learn that Mr. PAnson w'as born at 
Gateshead in 1845, and came of an old North-country family. 
Soon after leaving school he comrrenced his apprenticeship as a 
mechanical engineer, and in 1866 he entered the engineering 
works of the late firm of Charles PAnson and Co., becoming 
subsequently a partner. .Some time after he became managing 
partner, a position which he held until his retirement in 1885. 
Mr. FAnson was for many years a Fellow of the Geological 
Society, and he also sat upon the Council of the Mineralogical 
Society of Great Britain and Ireland. He was a member of the 
Iron and Steel Institute and of the North of England Institute 
of Mining and Mechanical Engineers, to whose proceedings he 
contributed papers, as also to those of the Cleveland Institute of 
EngineeriiH the Mineralogical Society, and the British Arche¬ 
ological Association. 

Among the problems interesting to the physicist and mathe¬ 
matician which are discussed at the meetings of the Institution 
of Naval Arcbilects, few open up such a wide field of inqjiiry 
as those which form the subject of Prof. 11 . S. Hele-Shaw*s 
papetr entitled Investigation of the nature of surface-re^t- 
ance of water, and of stream-line motion under certain experi¬ 
mental conditions,'* read before the recent meeting of the In¬ 
stitution. In a previous paper, read last July, the author 
showed how the flow of water in two dimensions past obstacles 
of cylindrical and prismatic forms could be invettigUted 

experimentally by the use of water containing a quantity of iur 
flowing between two parallel plates of glass, the air rendering 
the water turbulent where the motion was most rapid. The 
photographs, which Prof. Hele-Shaw reproduces, show in every 
cose a clear line round the boundary of the solid, indicating a 
thin film in which shearing motion takes place past the surface, 
while outside this comparatively calm region streaks of air 
are noticeable. The figures, moreover, show the presence of 
regions of dead water behind obstacles with blunt edges, fully 
confirming the view that to minimise resistance a solid must 
be made to taper at its stern end rather than at its bow end. 
In the present paper diagrams are given showing the vari¬ 
ations in thickness of the entrained film according to the 
smoothness or roughness of the surface of Che solid, the addition 
of soap to the water, and other circumstances. A second field 
of experiment has been developed by the use of thin films of 
water flowing between parallel plates, in which the stream-lines 
are shown by the introduction of coloured bands. Unless the 
film be very thin (about 0 5 mm.), the lines of colour become 
blurred, especially after flowing round an obstacle. The moft 
remarkable result is the coincidence between the stream-lines in 
these experiments, where we are probably dealing with a case of 
laminated motion of a viscous liquid largely affected by the 
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bounding plates of glass, and the corresponding stream-lines 
calculated mathematically for the irrotational motion of a perfect 
liquid in two dimensions. It has been one of the great objections 
to the mathematical theory of fluid motion that the conditions 
imposed by the mathematician differ considerably from those 
occurring in pmciice. Prof. Hele-Shaw’s investigations, how¬ 
ever, bid fair to bring hydrodynamics within the range of 
experimental sciences, besides fulfilling the object for which they 
were primarily undertaken—that of teaching naval architects 
bow to minimise the surface-resistance on ships. 

At the meeting of the Institution of Civil Engineers on April 
5, Mr, A. H. Preece gave an account of the present state of 
electricity .supply in London. There are now in London eleven 
im}X)rtant companies and five vestries supplying electricity, and 
three other companies and three ve.stries are taking steps to start 
works. Five companies and three vestries supply the alternating 
current, and the remainder use direct-current systems. The 
direct-current systems are divisible into two classes—the high- 
pressure and the low-pressure. In the former, rotary trans¬ 
formers are used to reduce the high pressure to a lo^v pres.sure, 
while the latter pox luces and distributes electricity at the same 
pressure at which it is supplied to consumers. Thedircct^urreni 
systems are applicable to compact areas, and, with the utte of 
high pressure, to scattered or isolated compact areas. The 
chief advantages of the direct-current system are the possibility 
of using storage-batteries, which can not be employed with the 
alternating-current systems, greater efficiency in distribution, nnd 
greater adaptability to motive power. The favourite methods 
of distributing electricity are to transmit current at a high 
pressure in heavily-insulated cables in iron pipes, and current at 
a low pressure in insulated cable in stoneware conduits, or in 
cables heavily armoured and laid direct in the ground. Rubber 
is now little used, paper and jute, impregnated with insulating 
compounds, having been extensively adopted. The electric 
supply industry is rapidly growing, and no leys than 40,000 h.p. 
is now being installed in Xxmdon in order to meet the demand 
for electricity in the immediate future. . 

The Times correspondent at Cairo makes the important 
announcement that M. Loret had discove^ and opened at 
Thebes the tomb of Amenophis It , a, i;||f the 

dyna.sty, who reigned some 1506 yeA ' TO tomb contains 
the mummies of Amenophis and of tOyei^ kti^, besides 
two mummies bearing no name^ and iMMtiim whibh» though 
they have not been embalmed, are all In a bomplete State of 
preservation, with the features perieot. TfiS hair U|ian tsch of 
these bodies is luxuriant, and the features are said to resemble 
to a marked degree those of the fellaheen of the present day- 
M. Loret’s find is amongst the most interesting ever made In 
Egypt. 

The Central Physical Observatory of St. Petersburg has 
published an interesting pamphlet showing, for the whole of the 
Russian Empire, the absolute maximum and minimum tem¬ 
peratures at about 330 stations, accompanied by three maps, 
illustrating the above elements, and the ranges of temperature^ 
The observations at some of the stations extend over a long 
series of years, e.g. Sc, Petersburg, X4> yean; Moscow, ^ 
years; and Archangel, 80 years. The most remarkable tain- 
]>erature8 and ranges arc recorded in the Province of Vakutak, 
in Siberia ;—Verkoiansk, - go* F. with a range of i 8 a* 7 j 
Markinskoe, - 85**o, range 185®**} Yakutsk, - 84*^1, r^e 
185^7. All these extreme minima occurred In the month of 
February, and the stations being a considerable distance aj^yt, 
testify to their accuracy and to the great rigour of the wiiltar bf 
that locality. The work has been compiled by Mr. A. Vgritak: 1 
but the text being in Russian only, detracts somewbat from Hs 
general usefulness. 
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The lources of commercial india-rubber form the subject of 
two Cantor Lectures to be delivered at the Society of Arts on 
MoDdayi April 18 and 25, by Dr. D. Morris, C.M.G, 

An instructive article upt^n processes of alkali manufacture, 
with special reference to (he works of Messrs. Brunner, Mond, 
and Co.> appeared in yesterday’s 7tnm. 

We have received from Mr. C. Leeson Prince the summary 
for the year 1897 meteorological records which he keeps 
at his observatory on Crowborough Hill, Sussex. Perhaps 
the most important event of the year occurred on May 30, 
when, as he says, ** a more memorable thunderstorm (massed 
over a portion of this country than has happened within living 
memory.*’ This storm, from alt accounts, did not actually 
occur at Crowborough Hill; but from its elevated position the | 
progress of the storm, though twenty miles distant, could be j 


may mention that the experiments appear to have been carried 
out with great care. The thermometers were placed at various 
depths below and heights above the ground, and show clearly 
the effect of the soil upon the air temperature and humidity 
during the various hours of the day and Hight. The conditions 
of humidity were found to be very different between the level 
of the ground and the Height of about 33 feet (at which the highest 
thermometers were placed), being less in the night and greater 
in the day in the lower than in the upper strata of air. 

The Rev. W. Sidgreaves, in his report of the Stonyhurst 
College Observatory for 1897, gives us the results of the 
meteorological and magnetical observations made during the past 
year, with notes and comments. In addition to these observ- 
; ations, which have been carried out with the utmost regularity, 
j other branches of work have been followed. Thus prejuira- 



\Frinu a Photof^ra^k by WymUr, 

A reproduction (natural alre) of some hailstones which frU at Soaford during the thunder-storm of May 30, 1B97. 


watched for a considerable time. Mr. Prince gives a repro- 
ducUoa of some of the hailstones which had previously fallen at 
Sealbrd during the same storm. These were found to l>e still 
larger, as will be seen by the accompanying illustration showing 
the hailstones in thdr natural sire. 

We have received from Dr, T. Hom^n, of the University of 
Helsingfors, a laborious investigation, entitled I>er tagliche 
WilrmeumsaU im Boden und die Warmestrahlung rwisichen 
IlitnmCl und Erde,’’ being a continuation of a work published 
in 1894, in which the author dealt more particularly with earth 
temperature, evaporation and dew. In the present publication 
Hom^ attempts the determination of the amount of heat 
wfdch enters various kinds of soil during the day, and the 
amount given up by radiation during the night. We are un¬ 
able to give an adequate account here of the various interesting 
leimtts contained in a quarto volume of about 150 pages, but we 
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tion was made for photographing trails 01 the November 
meteors, five cameras having been mounted round the object- 
glass end of the equatorial, but the weather proved too un- 
ikvourable. Again, 174 drawings of solar spots and facuke 
were made during the twelve months, and enlarged drawings 
spots near the solar limb were undertaken to obtain evidence 
about the level of the umbra. As regards stellar spectroscopy 
240 plates were exposed, the work in hand being directed to the 
sequence of spectrum differences of the yellow and red stars, from 
those of the solar type to the type of n Herculis. An appendix 
to this report contains the results of meteorological observations 
for 1897, made at St. Ignatius’ College, Malta, by the Rev. J. 
K. OolMon. 

Safinug states that in addition to ttie plans of the Geological 
Survey for explorations in Alaska, the Treasury Department are 
about starting five or six expeditions to explore the Yukon river. 
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Copper river, andothci' water routes of the Territof'y, the United 
States Congress having granted ioo,cx)o dollars for the.| purpose* 

SciftHTiFic %ets are presented to the public freely and 
attracttuely in thtw lectures which have been arranged at the 
Whitechajliel FreA Public Library and Museum. On Tuesday 
Prof. Hobday lectured on “ The Horse and Dog and their 
relations and friends.’* On Tuesday, May 10, Prof. W. F. R. 
Weldon, F.R,JS., will discourse upon ‘‘Butterflies**; and on 
June 7, prof. Marshall Ward, F.R.S,, will give an address upon 
“A Piece of Wbod,” Admission to the lectures is free by ticket, 
which o^n be obtained in the Museum and Library. 

AppenuiX 11 , for 1898 of the Kew Bullet iu is entirely occu¬ 
pied with a list of New Garden Plants of the year 1897^ includ¬ 
ing also the most noteworthy of those which have been rtf-intro- 
Ouced after having been lost from cultivation. In addition to 
s|>ecies and botanical varieties, all hybrids, whether introduced 
or of garden origin, with botanical names, and described for the 
first time in 1897, are included. 

Messrs. J. and A. Churchill announce that they wfU 
publish in a few days a new work *on “The Blood : how to 
examine and diagnose its diseases,” by Dr. Alfred C. Coles, 
illustrated with six coloured plates. They will also issue a fifth 
edition of “ A Manual of Dental Anatomy, Human and Com¬ 
parative," by Mr.'Charles S. Tomes, F.R.S., with many new 
illustrations. The part dealing w*ith comparative odontology 
has been expanded to meet the requirements of students of 
biology. 

The additions to the Zoological Society’s Gardens during the 
past ’^week include a Macaque Monkey {Ufacacus cynomol^i) 
from India, |)resented by Mrs. Grace Currie ; a White tailed 
Sea ;G^le {SdUmtHs albicilla) from the Liautung Peninsula* 
China» presented by Mr. J. W. Carrel 1 ; ten Californian Quails 
{CaMipUpla cuiifomica) from California, presented by Captain 
Tho^ Yardley Powles; a Common Viper {Ftpera berus). 
Briti^, presented by Mr. R. Tucker; an Egyptian Jerboa 
{Dipm <e^pttus)t four Egyptian Ichneumons {ffetpestes if Mum* 
w<7w), six Gulls [Lotus, sp. inc.), a Common Kestrel (TV'wWiW- 
cului a/auifaTsus) from Egypt, a Leopard [Felis pardus) frm 
WesJ Africa, a Reticulated Python [Python reticulatus) from 
Malspta, deposited; a Chimpanzee [Anthropopiihfcus troglf- 
dytes^Ji ) from West Africa, a Rosy-billed Duck (Metopif^a 

peposifa^^yhom South America, purchased. ’ 

- ■ . 

t OUR ASTRONOMICAL COLUMj^. 1 

The Doubling of the Canals on Mars.— The origin 
of the doubling of the canals visible on the surface of t^ 
planet Mars hi again come to the front, and this time M, 
Antoniadi has put forward an explanation. His suggestion is 
that the doubling is only a , phenomenon caused probably by 
the eye of the observer; in fact, it is the result of slight focus¬ 
sing errors when observing these markings. A fall account of 
this curious cause of error is contributed to Cosmos (No. 687) by 
M. Th. Moreux, and M. Antoniadi himself givetf a complete 
summary of his suggestion in the Bulletin de la Sociiti Astro^ 
mmique dc Braucevox April. According to the latter, a thin line, 
when gradually pm slightly but of focus, becomes slowly double, 
the inner parts of which are blurred ; in fact, a regular germina¬ 
tion is observed. In addition to this, he finds thatr if several lines be 
made to cross at a point, all of these do not become double, but 
only certain of them. Not only do straight marking, but round 
and elongated spots become alike doubled. At the end of his 
paper, after remarking on the curious phenomenon of canals, as 
actually observed, becoming double in the course of a few hours, 
he says 

“ Ainsi, si Mars est couvert de ‘ canaux,' la vision iroparo 
faite devra d^oubler ces lignes. Pareille vision indistincte 
peut provenir, ainsi que nous venons de le voir ; t*d*une minime i 
erreur de mise au point; 2" d'oscillations diplopiques (fatigue) 
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de roeiK Voila ce qui doit fatalement arriver, ce qui arrive 
en r^Ht6.”^ 

M. Camille Flammarion tells us in the same Journal that 
M. Adolphe de Bee, of Anvers, in the year 1891 sugrated, In a 
letter to him, that this doubling might w the result m seco^ary 
images which, under certain conditions, might be formed in the 
eye. M. Flammarion is, however, no great believer in this 
idea, as it does not seem to sufficiently exmain all the phenomena 
of doubling, germination, &c., which have been observed 
the surface of this interesting planet, although the atgument's 
brought forward reproduce very ingeniously tlM greater part of 
the (Nervations. With him we echo the sentiment of wishing 
to know what M. Schiaparelli has to say on the subject. 

Comet Perrinb. —The latest elements and ephemeris of this 
comet have been calculated by Prof. H. Kreutz, who gives the 
results in No. 4 Circular recently distributed. 

The elements computed from the observations of March 19, 
2^, 27 and 31, differ slightly from those we have previously 
given, being:— 


T = 1898 March '^75^8 Berlin M.T. 
mm it 

Cl = *63 33 59^ 
i « 72 37 ' 4 »*iJ^ / ' 

log y = Q*04Ct^2 


The efrfiemeris for the ensuing wej^k os fbtiowt 


1698. 


R.A. 
k. m. 


Dec. logr 'laf:'.#'";. 


April 14 

«3 

7 

*5 

+ 40 

477 

0-0757 

0 * 2^33 


15 


t 2 

13 

41 

32-9 



16 


n 

*5 

42 

i 6'9 




^7 


22 

20 

42 

597 

0-0851 



15 


37 

27 

43 

41*3 

0*2330 

671 

19 


32 

37 

44 

2i’6 




20 


37 

49 

45 

0*6 




21 



3 

45 

384 


0*2438 


22 

*3 

48 

19 

*f 46 

15*0 

00953 

0*64 


It will be noticed that the brightness of this comet is gradually 
decreasing, and \jy the end of the month it will be about half 
that at the time of discovery. 


The April Lyrids.— As pointed out in this column on 
March 31 (p. 519), the April shower of meteors is due on 19-^20 
of this month. The cohoitions for viewing these bodies if they 
should be numerous will be very favourable, as the moon will 
be abs^t. As Mr. Denning tells us, the periodical maxima 
of this stream of Lyrids'>has a computra time of revofution of 
415 years, a brilliant display having occurred on AprA JO In the 
year 1803. The radiant point is 270^ + 32^ 

The Meudon Observatory.J ansatfa h evi 4 ttntly 
bringing together a vet/strong force at Uie Astro-Plmibat Ob¬ 
servatory wt Meudon. We hear now tha(^>la additbm Co the 
other experienced astrondfhtfrs who tteM M. 

O^lahdres has been ^ transferred firom 
:coiiliiatt« .hfe valuable spectroscopic researches at . 


PREHISTORIC RUINS OF HONDURAS AND 
YUCATAN 

TN 1891 the Directors of the Peabody Museum secured from 
^ the Government of Honduras (through the liberality of Mr. 
C. Bowditch, of Boston) the right to explore the ruins of (!k>pan, 
and to take away half of the ejects found in the excavations, 
(iuring a period of ten years. The preliminary report Of the 
exploration, ‘ now publt^cd by the Directors of the Museum, 
gives the result of the first two years’ work, and is accompanied 
by a plan and many excellent photographic plates. 

All those interested in American archaeology must be for ever 
grateful to the Committee directing the expedition flsr one in^ 
struction given to the explorers; it was to the effect that a wall 
should be built round the principal group of ruined stcuctum 
and carved monoliths, so as to save them, if ppw4blef ffom 
further destruction. This work has now been most si^mctomy 
canted out, and'the ruins, which were always safe from appro^ 
on the river face, are now enclosed on the land ride by a sub¬ 
stantial stone wall nearly pne mile in length- 

I Memoirs of the Peededy A*c. Vol. i. No, 1 ; “ Prohhlorifi 

Ruins of Copan, Honduras.” “ A PrtUodnary Report of the Exjplpiratloas. 
by the Museum, 1691-05/* : ' \ 
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£xarnii?ation and excavation have thrown no light on the age 
of the buildings; in faci, the further examination nas only com- 
pficated the problem» as clearer proofs are forthcoming that the 
mass of masonry has grown up in the course of ages, old 
foundations being enlarged and covered in turn by new build- 



Fig. I.—FoM of the hieroglyphic stairway. 

ings, One of the most interesting discoveries made during the 
explorations is connected with the great hieroglyphic stairway 
which leads to the summit of one of the largest foundation 
mounds. The steps of this stairway had become disjointed 
and displaced, so that it is not easy to determine the exact 
plan of its construction; and it was prob¬ 
ably in order to gain further information 
on this point that an excavation was com¬ 
menced near the foot of the stej>s, which 
revealed the fact that the hieroglyphic 
stairway had been superimposed on an 
earlier stairway, which also had a clear cut 
inscription on the face of each step. A 
description of these stairways has been 
deferred until further exploration leads to 
a better underatanding of their structure; 
and it is to b< hoped tW the greatest care 
has been lalceu in numbering and recording 
the position of the stones, so that the con¬ 
tinuity of the glyphs in the inscriptions 
may be reutned, as the result of a com¬ 
parison of the initial dates of the two 
lAStiriptions (one of which is in the rarer 
forip of picture writing) will probably prove 
to be of the greatest value. 

No regular burying place has been found 
at Copan, but a number of isolated tombs 
haVe been eJtplored, in which human liones 
were discovered in more or less disinte¬ 
grated cond ftion. The bu man i ncisor teeth 
were found, in many instances, to be orna¬ 
mented by the inlaying of a little circular 
bit of jadeite, fitted into a hole drilled into 
the front of the tooth. These jadeite 
omamenta are slightly rounded outward, 
and highly polished. Many interesting 
pieces of pottery were secured during the 
cacevations, sbtne decorated with pointed 
designs, others (such as the terra-cotta vase in the oj 
httsdof a carnivorous animal, figured on p. 48 of ™ Report) 
remarkable for the artistic skill shown in the modelling. The 
most interesting object of all, however, was not a pi«e of 
potteiy, but the actual skull of a peccary covered with beauti- 


1 fully incised figures and hieroglyphs. I have had the 
I fortune to be able to examine this skull in the PcaEody 
I Museum, and can only express an earnest hope that photo¬ 
graphs of it, and drawings of the incised ornament, tnhy be 
included in the further publications which are promised us. 

During the second ycart work a sad 
event occurred in the death of Mt. J. 
Owens, the leader of the expedition, Who 
contracted a malignant fever during a 
journey to the coast, and died soon after 
his return to the ruins, where he lies 
buried in the great Pla^a Surrounded by 
those strangely carved monoliths in which 
he had learned to take so keen an in¬ 
terest. 

The Exploration Committee of theJ^- 
body Institute has not confined jtsfeilf to 
organising expeditions in Honduras only; 
it has for some years worked with equal 
success in furthering the examination of 
ancient ruins in the peninsula of Yucatan. 
There, under the direction of Mr. Edward 
H. Thompson, for some time the United 
States Consul in Merida, a thorough exam¬ 
ination has Iwen made of the ruins of 
Labna; but, unfortunately, the report on 
that portion of the work has not yet been 
made public, and the second article in the 
Memoirs of the Museum deals only with 
the exploration of the Cave of Loltun,' 
which Mr. Thompson undertook in 1888 
before setting to work at Labni—from 
which it is twelve miles distant—and con¬ 
tinued in 1890-91. 

Cne peculiarity of Yucatan is that it is a 
country without any rivers. The copious 
rainfall soaks through the porous limestone 
I rock, and it is to the pools in the deep caves or ‘‘cenotes” that 
I the Indian of to-day looks for his supply of water, as his fore- 
! fathers did before him. Under such conditions the caves were 
; sure to yield to the explorer many signs of human visitation, 

; but it was of the greatest importance to ascertain whether the 



Fig. a.—T wo steps from the hieroglyphic stuirway. 

evidences of human handiwork should be attributed only to the 
race inhabiting the land at the time of the Spanish conquest, or 

* Mtmoin of the Peohody Mnnum^ vo!. i. No. a : “ Cave of l..oltun, 

Yucatan." “ ort uf Explorations by the Museum, t888~-Sg and 1890-91,** 
ty Edward H. Thompson. 


» 0 . 1485, VOL. 57] 














570 


NATURE 


[April 14, 1898 


whether they could be ascribed to some earlier and more 
primitive race. 

The interest attaching to the result of Mr. Thompson’s labours 
has been somewhat discounted by the publication in 1896 of the 
admirable treatise on the caves of Yucatan by Mr. Flenry 
Mercer, but to Mr. Thompson must remain the credit of having 
been first in the field. 

Mr. Thompson’s report is accompanied by some capital pho¬ 
tographs of tnc rock carvings, taken by Mr, H. N. Sweet and 



Fiu. 3.—Terra*cotta vh’Ic (i si«.) 


Mr. M. H. Saviile, showing them all to be rude and primitive 
in character, with the single exception of a life-sised human figure 
with the mutilated remains of a date expressed in the ^{aya 
notation above its head, which is just such a figure as one might 
find on the walls of the ruined temples above ground. 

Mr. Thompson’s main conclusion is that from the earliest 
period of the cave's use as a human habitation the people seem to 



Fig. 4.—Section of a chaltune. 

have been of the same manners, religious customs^ and house¬ 
hold habits as those who built the great structures above ground 
now in ruins. Mr. Mercer, after pointing out that th^aves 
were not properly dwellings but rather temporary halting-places, 
has given it as his opinion, (i) that no earlier inhabitant pre¬ 
ceded the builders of the ruined cities of Yucatan that the 
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people revealed in the caves had reached the country in geo¬ 
logically recent times; (3) that these people, substantially the 
ancestors uf the present Alaya Indians, had not developed their 
culture in Yucatan, but had brought it with them from some¬ 
where else. 

In a country where water is so scarce, it is only reasonable to 
suppose that the inhabitants would have devised some meuns of 
storing the precious fluid; and in the existence of numerous 
*‘chaUunes’* we have almost certain evidence of the means ot 
storage most commonly employed. These cbaltunes are single 
chambers of a vault-like anp^rance, built from ten to ^een 
feet beneath the surface of tne ground, and communicating with 
the outer world by means of a narrow well-like opening placed 
near the apex of the vaulted roof.^’ They are somewhat 
irregular in shape, but the prevailing form is shown in the 
following section. 

Mr. Thompson paid particular attention to the chaUunes 
amongst the ruins of Labna,* a neighbourhood where---If the 
opinion that they were used for the storage of water 
correct—it is likely that they would be found in considerable 
numbers, as the nearest permanent water supply is found at the 
Cave of Loltun, twelve miles distant. Mr, Thompson is of 
opinion that many of the rougher class of rhaltunes were formed 
in the cavities or pockets from which the white earth, called by 
the natives “zahcab,” had been taken. ** This earlb is of a 



Fic. 5.—The mouth of a chaliune. 


peculiar character, and served the ancient builders, as it does 
those of the present day, as a building material to ;inix with 
lime in place of siliceous sand, which is practically unknown 
in Yucatan.** The other cbaltunes arc well-built chambers, 
having their walls, roof, and Boor of dresSed stones, and finished 
with a coating of fine, hard stucco. In the ruins of Labna, each 
edifice and each terrace was found to be provided with one or 
more of these subterranean chambers, the largest of which, 
however, would not hold more than 10,000 gallons. 

Many of the cbaltunes had become hopelesriy ruined, and 
many were filled up with earth and rubbish ; but some of them 
had been purposely sealed up by the ancient inhaMttnts, and 
these presented a new and interesting field for invesllgatloiu 
Human hopes and various objects of human workmanship were 
found among the deposits at the bottom of the dhambeis ; ^ 
Mr. Thompson is led to the conclusion that many of lhe#e 
singular structures, after having been first used as reservoir^ 
were finally used as depositories for human remains, probafify 
secondary burials, in connection with some special rke, afiw 
Which the entrance of the chaltune was closed and cement^. 

ALraED P, MautisiAY. 

P.S.—While the foregoing was in the printer's bands* an 
article on Copan has been brought to my notice, published 
in the Century Magazine for January, in which Mr. Gordon 
states that he has finished his work on the hieroglyphic stair¬ 
way. It proves to have been a single fi^ht pf atqp^ and npt 
one stairway built over another. The illustration given m p* 
569 shows the foot of the stairway as it was at first dfcclosid 


1 Memairi (/the Pemhnfy Afwwww, vol. i. No. 3: 

LabiUt, Yucatan.'' Rappre of Explorations by tb« MusaUm tSBl 
iSpo-91," by Edward H. Thompson. 


IttmaiW 
and 
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by Mr. Owens’s excavation. The disjointed stones of the 
upper part of the stairway (some of which have already been 
clearer! away) had slid down bodily from above and, until the 
excavation was made, had completely hidden the lower jiart of 
the stairway. 

It is to be hoped that the next part of the Memoir & of the 
Peahe^y Institute will give the details of this interesting work, 
and a mure accurate (if less ambitious) drawing than that of the 
restored .stairway published in the Century Afagaziue. If 
it has been possible to preserve the continuity of the inscription 
on the steps, Mr. Gordon’s labours will have added to our store 
one of the longest and most valuable inscriptions yet found in 
Central America. 

Surely it is thrmigh an unintentional error that the drawing 
of the Jaguar stairway, on page 409 of the Century^ is ascribed 
to Henry Sandham. A. I*. M. 


RECENT PAPERS ON GLAC/ATION. 

the Toronto meeting of the British Association the 
numerous palmers bearing on the glaciation of the North 
American continent were of exceptional interest to the British 
student of glacial geology, inasmuch as they brought pro¬ 
minently to mind the methods adopted by the Canadian and 
American glacialists, which differ in many respects from those 
to which we have become accustomed on ibis side of the 
Atlantic. 

In no branch of earth-lore is the influence of his environment 
more strongly impressed upon the worker than in stratigraphical 
geology, and the effect of the simple topographical forms and of 
the enormous extent over which the glacial deposits are distributed 
in North America, has been to give a broader grasp and bolder 
tone to the general run of its glacial literature. Thi.s was admir* 
ably illustrated by the work brought forward at the meeting. In 
Che British islands, from the abundance of' natural and artificial 
sections as well as from the complexity and narrow limits of 
the topography, the lithological composition of the drift 
deposits is usually made the pivot of the studies, while in 
America .it is rather the arrangement of the drift in regard to 
the general physical features which is held to be of paramount 
import. 

The following comments on the papers read at Torontcf have 
been written from the standpoint of a British glacialisl anxious 
to find wherein he might profit by the adoption at home of the 
Transatlantic methods. 

To realise the extent of the field in North America it must be 
remeinbered that the total area of the Dominion of Canada, 
about 3,6i6,odo square miles or not much leas than the 
whole of Europe, can show, in one form or another, traces of 
the Orttt Ice Age in every part, and that the same glaciated 
area further extends over a region about one-fifth as large to the 
southward of the Canadian border. It is not surprising, then, 
that the study of glacial phenomena should have attracted so 
many able workers in Canada and the United Stales. 

The exploratory work of Russell, Wright and others upon the 
existing glaciers of Alaska, and of Chamberlin, Peary, Barton 
and ot^rs upon the edge of the ice-sheet in Greenland has been 
more readily assimilated by American than by British glacialists, 
and iu in^ence is perceptible throughout their researches. It 
is true that the Danish explorers had already made known to us 
ll^e leading fiicts relating to the latter region, but their studies 
were not perhaps made so directly from the standpoint of the 
glacial geoiagist as those of the above-mentioned observers, nor 
were thdr results so accea^ble to the English-speaking geologists. 
But since Russell, by his investigation of the Malaspina Glacier, 
with its forested moraine-covered margin sheltering a varied 
fauna and flora, has shown how widely different are the con¬ 
ditions of Piedmont ice and Alpine glaciers, and since Cham¬ 
berlin, in describing the mode of-oocurrence of the detrital matter 
in the basal layers of Greenland ice-tongues, has thrown so nnuch 
wew ikht on the whole question of drift-deposition, the British 
(dacktlnt would do well to recognise, with his colleagues across 
the Atlantic, that the glaciers o 7 the Alps do not afford the best 
introduction to the study of glacial geology. It is clear that 
the Alpine conditions are, in many respects, very different from 
those under which the ice-sheets of the Glacial period did 
their work. 

As regards the cause of the Great Ice Age, we heard at the 
Toronto meeting tvra Interesting communications. That of Prof. 
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T. C. Chamberlin, outlined in a former number of Nature 
(September 16), was avowedly altogether speculative, and be¬ 
longed to the domain of earth-physics rather than to geology in 
the ordinary sense. The other was that in which Dr. J. W. 
Spencer ably advocated his well-known views on the continental 
elevation of the Glacial epoch. 

Dr. Spencer described a large number of drowned valleys, 
often extending from the mouths tif the great modern rivers across 
the submarine plateaus at various depths, reaching to even 12,000 
feet or more, and recognisable as far northward as Labrador. 
He stated that upon tracing northward the deposits occupying 
the great valleys, he found that glacial acpumulations occur in 
New Jersey between the Lafayette formation, which is the late.st 
horizon dissected by the great valleys, provisionally regarded as 
of late Pliocene age, and the Columbia forin.'ilion, which is mid- 
Pleistocene. From all these considerations he concluded that 
the eastern portion of North America stood more than two miles 
above the sea during the earlier Pleistocene epoch. 

On other evidence he judged that the Mexican plateau wah 
mostly depressed to near sea level during the times of the high 
elevation of the eastern portion of the continent ; and that, with 
the subsidence of the eastern region, the western side of the 
! continent was elevated from 6000 to 10,000 feet or more. The 
separation of the Atlantic and Pacific Oceans he regards as only 
of recent date. These changes of levels and the dependent 
variations of currents, v\c., seem, in his opinion, to be sufficient 
cause for the Glacial j^eriod. 

As Dr. Spencer pointed out, his views are practically those 
which have been advocated by Lyell and many others. But 
while a pre-glacial elevation of the North American.continent is 
generally acknowledged by geologists, the extent of this eleva- 
I tion is not usually admitted to have been even approximately as 
large as Dr. Spencer w'ould claim, and the difficulties in account¬ 
ing for the widespread glaciation of the Northern Hemisphere 
by the effects of elevation alone are so great that the defenders of 
this hypothesis are at present few. 

There is a somewhat remarkable blank in the evidence to hand 
in North America as to the conditions immediately antecedent 
to the Glacial Period, nothing equivalent to the Forest Bed 
Series and associated pre-glacial deposits, of which we possess 
such excellent sections on our Norfolk coast, having yet been dis- 
I covered. For this reason the paper of Mr. R. Chalmers, of the 
Geological Survey of Canada, on the pre-glacial decay of rocks 
in Eastern Canada, was of especial interest. Mr. Chalmers 
showed that in the region he described, beds of decomposed rock, 
of variable thickness ami more or less modified, occur wherever 
the surfisce of the rocks has not been abraded by Pleistocene ice, 
though boulder clay may often be found overlying them. 

Ho^gave the following general section of these beds in descend¬ 
ing order ; ~-(i) Transported and stratified water-worn gravel 
with beds of fine sand and clay. (2) Coarse stratified gravels, 
usually yellow and oxidised, the materials wholly local. (3) 
Sedentalry rotted rock, passing into solid rock beneath. 

There seems at present to be no evidence as to the precise 
age of these beds in Eastern Canada; hut Mr, Chalmers 
pointed out that somewhat similar deposits occurring at the 
western base of the Green Mountains in Vermont, have yielded 
vegetable remains by which l.equercux, many years ago, 
referred them to the Miocene. He concludes that the general 
aspect of the dry land in Eastern Canada previous to the 
GUcial period must have been nearly similar to that of the 
region south of the glaciated zone in North America. 

The occurrence of similar local rubble in sheltered situations 
beneath the drift has often been noted in the British Islands, and 
the eaae with which such loose-lying material would become 
incorporated into the basal layers of an advancing ice-sheet has 
been frequently discussed. On both sides of the Atlantic it 
seems more probable that the greater bulk of the glacial 
deposits was derived from this source, rather than from the 
direct erosive action of the ice upon the solid rocks. 

With regard to the initial stages of the glaciation, while the 
European glacialtst looks to the highest ground in the northern 
art of his continent and its islands—to the mounUins of 
candinavia, of Scotland, England, Wales and Ireland, and of 
Swite«rland--as the great gathering grounds, it is generally 
recognised that in North America, with the exception of the 
Cordllleran mass in the extreme west, the glaciation commenced 
and spread from the comparatively low ground in the north of 
the continent and moved southward against the slope of the 
land, the mountains near its south-eastern margin being 
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obstacles in its course rather than aids to its accumulation. It 
iS| indeed, probable that in Eastern Europe too much stress has 
Ireen laid on the importance of the hilbranges as glacial centres, 
since there is much evidence to indicate that, at any rate 
during the maximum glaciation, the movemcni, and probably 
therefore the growth, of the great sheets was more or less 
independent of the orographic features. In this connection the 
explorations of Mr. J. E. Tyrrell, of the Canadian Survey, in 
that birthplace of ice-sheets the desolate region to the westward 
of Hudson Bay, are of the highest importance. In his paper 
on the glaciation of North-western Canada, Mr. Tyrrell stated 
that no evidence was discovered of any great elevation of this 
central area in Glacial, or immediately Pre-glacial times, and 
it would seem not iniprol>ablc that the land then stood at about 
the same height al>ove the sea as at present ; and that the 
moisture giving rise to the immense precipitation of snow would 
probably be derived from the adjacent waters of Hudson Bay 
and the Arctic Ocean. 

In the region immediately west of Hudson Bay, the earliest 
glaciation of which hecotdd recognise any traces flowed outwards 
from a gathering-ground which lay north or north-west of 
Doobaunt Lake. Subsequently this gathering-ground moved 
south-eastward, until it centred over the country between 
Doobaunt and Yath-kycd Lukes. From one or other of these 
centres the ice seems to him to have flowed westward and 
south-westward to within a short distance of the base of the 
Rocky Mountains ; southward, for more than 1600 miles to the 
States of Iowa and IIUnoi.s ; eastward, into the basin of Hudson 
Bay ; and northward, into the Arctic Ocean. 

lie appKes the name Keewatin Glacier to this central con¬ 
tinental ice-sheet, which in general character appears to have 
been somewhat similar to the great glacier of north western 
Europe, with a centre lying near the sea-coast, a steep and 
short .slope seaward, and a very much longer and more gentle 
slope towards the interior of the continent. But, remarked 
Mr. Tyrrell, there was this difference between the two, that the 
centre of the latter was over a high rocky country ; while the 
centre of the former was over what is now, and was protmbly 
also then, a low-lying plain, on which the snow accumulated to 
such depths as to cause it to flow over country very considerably 
hi^er. 

This great glacier, in the different stages of its retirement 
down gradually descending slopes, caused many temporary 
extra-Olacial lakes to be formed, which were drained one after 
another as it retired to still lower country. Before it had with¬ 
drawn from the Winnipeg basin, Mr, Tyrrell thinks that it was 
joined by an advancing glacier from the east, and in front of the 
two, Lake Agassis, one of the largest of the extra-Glacial lakes, 
was formed. During the final stages, its general gathering- 
round is believed to have moved still nearer to the coast of 
fudson Bay, and to have broken into several separate centres ; 
and Mr. Tyrrell notes that after its retirement tne lanil in the 
vicinity of Hudson Bay stood from 500 to 600 feet below its 
present level, and gradually rose to its present height. 

The shifting of the centres of glaciation at different stages of 
the Great Ice Age, to which Mr, Tyrrell referred, seems to be a 
well-recognised characteristic in North America, though it is 
diversely explained. Dr. G. M. Dawson, in the admirable 
summary of Canadian Geology in the new Handbook for 
Canada prepared for the Toronto meeting, notes that the 
western part of the Great Plains was invaded at an early stage 
by large glaciers issuing from the Cordilleran ice-sheet through 
the main valleys of the Rocky Mountains, while at a later 
period, when this ice had shrunk back, a newer series of glacial 
deposits was spread out in the same area, largely composed of 
Laurentian and Huronian debris transported from the north¬ 
east. 

Dr. Dawson, while acknowledging that the evidence is not 
satisfactory, is still inclined to think that these latter deposits may 
be in part of marine origin, and that Ih^ indicate great relative 
and absolute changes of level in this region in Glacial times. 

In eastern Cani^ also *' it has been found by Mr. Chalmers 
that when the Laurentide Glacier invaded the lowknds to the 
west of Quebec, the Appalachian glacier had either greatly 
decreased or had vanished (Handbook, p. 30). 

In England the drill dejxisits of the, eastern and midland, 
counties snow many similar indications of successive glaciaticm 
from different centres, and until recently the tendency ^ beetif 
as in America, tP ascribe the facts to the intervention cf warm 
fnter-glaciai periods. But since it is now generally ucknow^ 
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tedged that, given a suflicienlly low temperature, the prime 
factor in the accumulation of the ice-sheets has been the exces¬ 
sive snowfall rather than the extreme cold, may not the whole of 
the phenomena have been due to the gradual shifting of the 
areas of greatest precipitation, brought about, as a secondary 
effect, by the growth of the ice-sheets themselves ? 

It will be ob-served that Mr. Tyrrell, in common with all 
American glacialists, has recogniseef an up-hill movement of the 
ice sheet. The possibility of such movement has frequently been 
questioned on our side of the Atlantic, in spite of the occurrence 
of transported boulders in various parts of the British Islands at 
levels considerably higher than their source. But the extent of 
the uplifts in such instances is slight ns compared with that 
described by Prof. C. H. Hitchcock in his paper on the Southern 
I^be of the Laurentian Ice-sheet. 

Prof, Hitchcock p<Mnled out that one great lobe of the Lauren¬ 
tide Glacier went southward through the Champlain and 
Hudson valleys, moving from a plain near sea level, over the 
highest mountains in New England and New York, 6000 and 
4000 feet in altitude, as shown by the transport of the boulders 
and by the direction of the glacial strioe. As indicative of the 
distinctiveness of this lobe he described how the strise diverge 
from the central line “ much like the barbs of a feather from the 
central shaft,"’ and how the terminal moraines are looped round 
the area rudely at right angles to the direction of the ice move¬ 
ment. The initial gathering ground for this portion of the ice- 
sheet seems to have lain to the eastward of Hudson Bay ; 
hence it is sometimes termed the Labradorian Glacier. 

The lobate character of the southern termination of the ice 
and the tendency of these lobes to spread outwards from a centre 
is strongly insisted up<m by all the American glacialists who 
have studied the peripheral portions of the glaciated area, and 
the delimitation of these lobes and the mscussion of their 
chronological relations has been made the subject of much recent 
research. The matter is worthy of more attention than it has 
yet received with us,' for as was shown by Mr, H. B. Woodward 
in a paper, read at Toronto, on the Chalky Boulder-clay of our 
West-midland counties, some at least of the characteristic pheno¬ 
mena can be recognised in this country also. The fact that in 
America these distinct lobes did not reach their maximum 
development at the same time, and that the overlapping of one 
great tongue upon the area previously occupied by another is 
frequently indicated, has given rise to much difference of opinion 
as to the length of the*lime-interval separating these different 
stages of growth and retreat. Prof. T. C. Chamberlin, who 
gave a lucid demonstration of his view’s^ at Toronto, is of 
opinion that the glacial phenomena of the northern United 
Slates indicate two or more successive and distinct periods of 
glaciation separated by mild interglacial intervakt, while other 
oliservers are inclined to agree with Dr. G. F. Wright, who 
though acknowledging wide oscillations of the ice-margin, 
regards the growth and wane of a single she^t as sufficient to 
account for all the facts. 

In America, therefore, as in Europe, in spite of the prolonged 
discussion, not only is the number of the supposed warm inter- 
glacial periods still unsettled, but the evidence for even one suclk 
Interval is challenged. The whole question is largely a leg^ 
from the brilliant theorising of the late Dr. jf. CroU, and with 
the breakdown of his captivating generalisations it has become 
necessary to reconsider the whole evidence which has been 
adduced, in support of them, on both sides of the Atlantic, before 
a safe conclusion can be reached. It is siwgestive that while the 
explorers of the peripheral areas of the old Ice-sheets are usually 
steadfast in their tieiBef in such periods, those whose fovestlga- 
tlons lie more centrally to the regions of accumulation^ both in 
Europe and in America, are more frequently in favour of the 
unity of the great glaciation. Yet even this localisation of 
opinion is capsule of two opposite applications. 

One of the strongest threads in the evidence for an inter-eladal 
period in North America is furnished by the sections in the 
vicinity of Toronto* Since Dr. G. J. Hinde described these 
deposiu in 1877, fresh excavations in the Don Valley have 
revealed new foots of importance. Prof. A. P. Cdeman, in hfo 
paper on the subject at the British Association meetingt stated 
that in the Don Valley a lowest till is seen, upon which rest i;8 
feet of sand and clay containing many unios and; other 
as well as leaves aud pieces of wood. Some of the uniof 4 o 

, 1 Thsss am ably stat«d by Prof C^ambulin in tha chaPtW OR jhe 
Gladal phwiom«iia of North America in the third edition of rror. Jas. 
< 3 «ikic'i *' Great Ice Age." 
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not now live in CanadtAn watcra, but are found in the Mississippi; 
and several species of trees now belonging to the States 10 the 
aouth occur with them, indicating a climate decidedly warmer 
than the present. A|>ove this come stratified clay and sand, 
with a canbou horn and remains of insects and plants belonging 
to a colder climate than the present. This set ot clays and sands 
is best shovvn in the cliff*sect ion at Scarborough Heights a few 
miles to the east, where the series rises 145 feet above Lake 
Ontario, and contains many species of extinct beetles, as well as 
stiAU-fiiih, mosses, and w<»od of hardy trees. A complicated 
middle till overlies these beds which were deeply eroded before 
the advance of the ice. Another less important fossil-bearing 
bed occurs above the middle till at elevations up to 240 feet 
above the lake, and is followed by a third till. Prof. Coleman 
notes that ^reai changes have occurred in the level of the water, 
the lake being much lower than at present before the first glacial 
advance and after the first interglacial time, and that during the 
deposition of the middle till, and also while the last sheet of 
till was being deposited, the water stood from 250 to 300 feet 
above the present level of the lake, which is 247 feet a&jve the ! 
sea. In his opinion the length of time required for the first 
interglacial period is probably to be estimated at thousands of 
yl^ars ; and during this time he thinks the ice-sheet of the 
Laurentide Glacier must have completely disappeared. 

As a result of this pa)>er a British Association Committee was 
appointed to investigate these deposits further by means of 
excavations. The p^asontological evidence is held to imply 
that, as al>ove stated, the climate when the Don Valley deposits 
were laid down was such as would be incompatible with the 
(wesence of ice anywhere in the Laurentide area, and that this 
warm period was followed by a later glaciation, of which the 
clearest evidence is contained in the section at Scarborough 
Heights.^ The identification of the warm-climate horizon in this 
cliff-section is especially desirable, and is one of the results which 
may be hoped from the Committee’s investigations. 

In describing the drift phenomena of the Pacific coast around 
Puget Sound, which in most respects compare very closely with 
those of our own islands, Mr. Bayiey Willis put forward the 
hypothesis that the channels of the Sound, which have usually 
lieeh considered submerged valleys, are the hollows remaining 
after repeated glacial invasion of a wide and diversified de- 
luression, during which the earlier divides were built upon, and 
transformed into plateau like eminences of glacial drift, whereas 
the occupation of the valleys by glacial ice, particularly in 
the stagnant stages of retreat, prevented their being per- 
maneotly filled ; so that with the final retreat of the ice the 
moulds of glaciers remained as the channels of the Sound. 

This view accentuates the undoubted fact that the accumula¬ 
tion of glacial debris has been greater around the margins of the 
0I4 ice lobes than in the more central areas, and it may be applied 
to some extent to our own S.slands, where the persistence since 
p^e-glacial times of the shallow basins of the North Sea and the 
Irish Sea appean to indicate that a larger proportion of the 
material transported by the ice-sheets which once filled them 
has been deposited around their margins tlian within their beds. 

The old lake beaches, incidentally referred to by Prof. 
Coleman and Mr. Tyrrell, occupy a lar^ place in the studies of 
the American glacialists, while in the British islands, in spite 
of the roagh pmneer work of the late Prof. Carvel 1 Lewis, the 
sttbjcct has scarcely been touched. The .scope for these 
researches in our country is, of course, limited ; but the classical 
example of the parallel roads of Glen Roy 1.4 sufficient to prove 
that the phenomena are not unrepresented. In America two 
cUatinot types of old lakes have been recognised—those like 
Lake Agassiz and Lake Warren, which were formed in front 
of the retreating ice-margin, and those like Lake Nipissing and 
Lake Iroquoi^ which 9wed their position to differential earth 
fiibvehtehts. 

Tiie Uteiiature id regard to both types is already very-exicn- 
and is not altogether satisfactory. Especially in the case 
of the ^iacially-dhmmed waters, their reputed vast extent, their 
impergittedce of level and brief duration, the later modifi- 
csii^dn of their eites by earth movements, and above all the 
of their traces over wide tracts of uncleared forest, 
ihake& it cert^n that while the broad fact of their former exist- 
«hce mav be undoubted, the delimitation and correlation 01 their 
bouddartes nrn^t be regarded in most cases as more or less pro¬ 
visional. With gravelly deiwsits of all kinds spread "over such 

edol’enbiis extent of territory it must neces^ly be difficult 
to fdek out an individual shore-line unless this can be traced 
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almost continuously, which i.s rarely possible. In certain 
regions, however, the study has been carried on under more 
favourable conditions, with most interesting results. Thus Prof. 
H. Leroy Fairchild, in describing the glacial phenomena of 
Western New Vork,^ showed how' the long upland valleys of 
that part of the Slate contain the terraces of lake.s which 
have overflowed southward across the watershed, leaving well- 
marked channels ot glacial drainage, and how' as lower passes 
were opened by the retreating icc ilic waters of these lakes sank 
to corresponding levels. The highest of the continuous shore¬ 
lines of tnis region is recognised a.s being that of the glacial Lake 
Warren, which is believed to have stretched from the w'esiern 
end of the ba.sin of Lake Ontario over the whole or the greater 
part of the Great Lakes.® 

Below this are found several leas continuous terraces, probably 
marking different stages of the depletion of the lake, until at about 
500 feet lower the Iroquois shore-line is reached, which appears 
to have' been the immediate forerunner of the Lake Ontario of 
the present day. This beach is admirably developed in the 
vicinity of Toronto, and the main facts regarding it were de¬ 
monstrated by Mr, Gilbert and Dr. Spencer during the meet¬ 
ing. Dr. Spencer considers that it is an old sea-beach ; but in 
tliH he is at variance with most of the American glacialisls, who 
hold that it, like the higher beaches, is of fresh-water origin. 

These old beach-lines are of especial importance in that they 
reveal considerable difi'erential uplift during late-glacial and post¬ 
glacial times. On this point all the students of the subject aie 
agreed, and it is, of course, regarded therefore as a factor of 
prime importance in the later history of the lake basins. It was 
in-sisted upon by Mr. F. B. Taylor in an interesting communi¬ 
cation on the relation of the Champlain submergence to the 
Great Lakes and to Niagara Fails. Working on the same lines 
as Mr. Gilbert had done, Mr. Taylor showed that an old shore¬ 
line, named the Nipissing Beach, surrounds a large portion of 
the Upper Great Lakes, and leads to a low col at the east end 
of Lal^ Nipissing. The formatipn of this beach he supposes 
to have been contemporaneous wdth the Champlain submergence 
by which the St. Lawrence Valley and the Champlain depres¬ 
sion became arms of the sea, so that during this period the 
Upper Great Lake.s had their outlet by way of the Nipissing 
Pass and the Ottawa River into the St. LawTcncc, leaving only 
the discharge of Lake Krie, or one-ninth of the total volume, to 
occupy the Ni^ara River. Mr. Taylor slated that the Nipis¬ 
sing beach is tilted so that it falls regularly towards S. 27 W. at 
the rate of nearly 7 inches to the mile, being 110 to 115 feet 
above the present surface of the north-eastern part of I.Ake 
Suj>crior, wmile not far east of Duluth it has sunk to the water 
level, and if its plane were projected it would pass 100 feet 
below the lake-level at Chicago. 11 c gave reasons for con.sider- 
ing that the tilling was caused by the same uplift w'hich raised 
the Champlain Valley, and that one effect of this movement was 
to close the Nipissing outlet and to open that at Pori Huron, by 
which the entire discharge of the lakes was sent into the 
Niagara. The result of these changes is to lie found, accord¬ 
ing to Mr, Taylor, in the caflon below the Falls, the narrow and 
shallow gorge of the Whirlpool Rapid.s indicating the work of the 
comparatively feeble stream from Lake Krie, while the Upper 
Great Gorge has been excavated since the closing of the Nipis¬ 
sing outlet, which, accepting the known rate of recession of the 
Horse-shoe Fall as the princijxil datum, may have taken place 
from 5000 to 10,000 years ago. 

These researches may well serve to illustrate the complexity of 
the problem whenever an attempt is made to transmute the term 
of geological processes into an equivalent in years. Simple 
multiplication and division without a steady-going chronometer 
can never suffice, nor i.s the time-unit that serves lor a man’s life 
ever likely to help us much in measuring the duration of cosmic 
processes. 

As regards the diflerentia! movement, Spencer and Gilbert 
arc of opinion that it is still in progress, and will eventually sub¬ 
merge Chicago and dry up Niagara. In a recent paper ^ Gilixjrt 
has even ventured to predict in years when this may be e^pcacd. 

1 This paper is printed in full in the Ctohgkal Ma£aziH€i and is 
therefore easily accessihle to Britinh j^eoloaisu. 

'■i An admirable summiTy of the work of Spencer, tiilbert, and others in 
elucidating the histo'y of this great body of water will be found in a paper 
by Mr. Warren Upham on " CHacial Lakes in Canada," Buli. GtoU Soq. of 
4 m,, vol. ii. (T89r>pp. 241-376. 

■ ” Modification of the Great Lakes by Earth Movement/' U.S. Nat, Geo' 
vob viii., September 1897, p. a (see Na i urb, December 

30, 1897k 
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MIEKSITE, A CUBIC MODIFICATION OF 
NATIVE SILVER IODIDE. 


SILVER IODIDE is remarkable in being one of the few 
^ substances which undergo a contraction in volume as the 
temperature increases. This contraction is uniform until about 
146^ C. is reached, when there is a further sudden contraction of 


considerable amount, after which the substance expands. The 
sudden contraction at 146'’ is accompanied by a change in all 
the physical properties of the substance, the jjalc yellow, hexa¬ 
gonal modification which exists at ordinary temperatures, being 
then changed into a bright yellow, cubic mf^iHcalion. On 


cooling the reverse phenomena are observed. 

From this behaviour it would be expected that only the pale 


yellow, hexagonal modification would be found as a natural 


mineral, and as a matter of fact the only pure silver iodide so 
for known is the hexagonal species iodyrite. The existelice of 
a cubic modification lias, however, long been suspected from the 
occurrence of iodine in the cubic mineral iodobromite 


(2AgCI.2AgBr,Agl), This probably represents the artificial 
cubic modification which is stable above 146'’, in which case the 
natural crystals of iodobromite should be pseudo-cubic ; in fact, 
pseudomorphs of the hexc^onal modification with the external 
form of the cubic modification. This would be strictly analogous 
to the pseudo-cubic leucite and boracite, which become isotropic 
w'hen heated-to a definite temperature. 

The new mineral, miersite, is, however, quite distinct from 
these, and proves that silver iodide is trimorphous. The principal 
characters of the three modifications are ;— 


Iodyrite Miersite | Iodobromite 

Hexagonal Cubic \ Cubic 

Hemimorphic Tetrahedral 1 Holohcdral 

Twin plane, a pyramid A tetrahedron face Not twinned . 

face 

Cleavage, perfect basal Perfect dodecahc-i Indistinct octahe- 

I dral { dral 

Optically uniaxial i Isotropic | Optically anoma- 

i j louB? 

Sec tile i Brittle i Scclile 

_I__ J _ . 

Between these there is a remarkable crystallographic relation : 
when a regular octahedron is considered as a rhombohedral 
crystal, the angle 70“ 32' corresponds to the angle 70” 36' be¬ 
tween the basal plane and a pyramid of iodyrite ; the letrahe- 
drism, twinning, and sometimes the peculiar dcvelopmcnl of the 
miersite crystals make this relation still more striking. 

Iodyrite, in all its crystallographic characters, is practically 
identical with wurtrite (ZnS), grccnockite (CdS), and zincite 
(ZnO); these are all hexagonal and hemimorphic, possess a 
basal claavage, and are optically positive, while the axial ratios 
vary only very slightly {a : c =: I : 0*8109 - I : 0*8196). Many 
other substances may perhaps be included in this series, ice, 
magnesium, cadmium iodide, tridymite (SiO^), &:c. In the 
same way the dimorphous cubic modifications miersite, blende 
(ZnS), and marshite (Cul) form another parallel series, since 
they are all exactly alike in crystallographic characters. 

It will now be seen that the same relation exists between 
iodyrite and miersite as exists between wurtzite and blende. 
This forms, as far as crj’Stallographic characters are concerned, 
a perfect example of an isodimorphous group, but apparently 
the only relation existing between zinc sulphide and silver 
iodide is that their simplest conceivable chemical molecules 
contain two atoms. 

From these somewhat remarkable relations one is inclined to 
ask : why should there not be a third modification of zinc 
sulphide to correspond with iodobromite.? or why should not 
all these substances {e.^. ice, &c.) be dimorphous or trimorphous 
to fill up the gaps in these parallel series? Further, if 
nantokite and marshite are to be represented by the formulae 
CugClg and Cu,Ij respectively, then miersite should be AgjI, t 
these double molecules, however, only depend on the va^^ur 
density of cuprous chloride, but the gaseous molecule cannot 
be the same as the crystal molecule, especially when there are, 
as in silver iodide, possibly three types of the latter. 

A detailed description of miersite will be published in the 
MiturcUogical Afa^ine. It may now be mentioned that the 
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two specimens preserved in the British Museum collection are 
from the Broken Hill silver mines in New South Wales ; the 
associated minerals on one specimen are quartz, copper glance^ 
and garnet, and on the other, malachite, wad and anglesite. 
The small crystals of miersite, which do not exceed 2 mm. in 
diameter, are scattered over the surface of the matrix ; they are 
of a pale or bright yellow colour, with an adamantine lustre. 
The only forms present arc the cube and one or both of the 
tetrahedra, the latter usually differing in size but nut in surface 
characters. In many respects the mineral is strikingly similar 
to the yellow blende which occurs in the white dolomite of the 
Binnenthal in Switzerland. The bright yellow streak is some¬ 
times deeper in colour than the crystals themselves ; this is 
strikingly shown by perfectly colourless and transparent crystals 
of marshite, which also give a bright yellow streak. Exposure 
to bright sunlight fur several days does not affect the colour of 
the crystals. The silver is in part replaced by copper, and as 
this increases in amount, there is a gradual passage from mier¬ 
site to marshite: **cuproiodargyrite”* (Agl.CuI) from Chillis 
possibly an intermediate meml^r of this group. 

The new mineral has been named in honour of Mr. H. A. 
Miera, F.R.S., Professor of Mineralogy at Oxford, who first 
correctly determined the crystalline form of marshite, a mineral 
so closely resembling miersite in aptrearance that the two 
species are only to be distinguished by cnemical tests. 

L. J. SrENCEK. 

UNIVERSITY AND EDUCATIONAL 
INTELUGENCE, 

Tub Maryland Senate has passed a Bill granting 50,000 
dollars a year for two years to the Johns Hopkins University. 

Dr. Charles Chree, Superintenrlent of Kew Ohservntory, 
has received the honorary degree of LL. D. froin the University 
of Aberdeen. 

Mr. C. B. Rouss, who gave 25,000 dollars for a physical 
laboratory building in the University of Virginia, has given an 
additional 10,000 dollars for the same object. 

Mr. Che.ster W. Kinoslkv, of CaAnbridge, Mass., has 
given several large gifts to various benevolent purpo.ses, including 
the sum of 25,000 dollars each to the Newton Theologic^ 
Seminary, Andover Academy, and Colby University ; the two 
first named being situated in Massachusetts, and the last in 
Maine. 

A COURSE of eight Yates lectures in Archseology will be com¬ 
menced at University College, London, on May 4, by Mr. J. 
Komilly Allen. The subjecu of the first two lectures are the 
origins of primitive art and the evolution of decorative art, and 
the general object of the course is to trace the developments of 
Celtic art. 

The first school of forestry in America has just been created 
^ the legislature of the State of New York, to be connected with 
Cornelt University, and the sum of 10,000 dollars has been 
granted to cover the expenses of the first year. The school is 
authorised to purchase forest lands to the extent of 30,000 acres 
in the Adirondack region. 

The University of Paris has (says the Times) arranged for a 
loan of 1,700,000 francs from the Credit Foncier, repayable in 
50 annual instalments, for the erection of new buildings in Paris 
and at Fontainebleau. The Faculty of Science is also about to 
order the construction at a cost of 25,000 francs of an equatorial, 
which, after figuring in the Exhibition of 1900, will be placed 
in the tower of the new Sorbonne. 

At the graduation ceremony of the Glasgow University on 
April 12, the honorary degree of Doctor of Laws (LL.D.) 
was conferred in>on Mr. Alexander Duncan, Secretary and 
Librarian to the Faculty of Physicians and Suq^ons, Glasgow; 
Mr. Douglas Dunlop, Secretary-General to * the Department 
of Public Instruction, Cairo, E^pt; Mr, John Inglis, formerly 
president of the Institution of Engineers and Shipbuilders in 
Scotland, president-elect of the Institution of Marine En^neers, 
London; Dr. Elie van Rijckevoriel, of the Batavian 
of Experimental Philosophy, Rotterdam; and Prof. J. M* 
Thomson, F.R.S., professor of Cbemistry in King*a Collogef 
London. 

The excursions of the London Geological Field Gass udU 
begin on Saturday, April 23, with a visit to Dorkiog, Box HUU 
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and Betchworth; and between that date and the middle of July 
the C(>antry from Aylesbury to Cuckfield will be systematically 
examined by the class so as to draw a section over the trough of 
the Thames basan, and sec the deposits to the north and south 
rtf I^don, which underlie the rocks associated with the chalk. 
The class has been organised and carried on by Prof. H. G. 
SeeleVi F.R.S., for the put twelve years, without difficulty of 
any kind, and without assistance. It was established as a class 
to show that systematic instruction in geology could be given in 
the open country, and the example it affords must tend to bring 
about more practical teaching in the matter of field-work. 
When the class began there was very little of such teaching any¬ 
where, but the value of individual observation is now accepted 
as a canon of scientific education, and the success of Prof. 
Seeley’s work should encourage educationists in their endeavour 
to get the fact-knowledge entirely substituted for the word-know¬ 
ledge of books. 


SOCIETIES AND ACADEMIES 

Dublin. 

Royal Dublin Society, March 16.—Proi. G. F. Fitzgerald, 
F. R.S., in the chair.—Prof. J. Joly, F. R.S., and Dr. If. ft, 
Dixon read a paper on the distribution of coccoliths and.on 
some microscopic organisms found in Dublin and Killiney Bays. 
Coccoliths have been found by the authors on the Irish coast at 
Sligo, Slyne Head, Dingle, Waterville, and along the coast of 
south Co. Dublin, and on the south coast of England at Wey- 
mouth. Samples of water from Loch Inver and Portstuart did 
not afford any examples. Coccoliths were also found in the 
mud obtained in the Severn and Liffey beds. In the paper are 
also described a new marine DifHugia and organisms from 
Killiney Bay resembling Ehrenberg's Pyxidicula and Xanthidia 
from the chalk.—A paper by Prof. W. Noel Hartley, F.R.S., 
and Mr. Hugh Ramage was then read by the former, the subject 
being a determination of the wave-lengths of the principal lines 
in the spectrum of gallium, showing their identity with two lines 
in the solar spectrum. The authors have found gallium to be a 
very widely aistrilmted element in the earth, and to be present 
also in meteoric bodies. It became natural to inquire if it is 

f iresent in the sun. The wave-lengths of the two principal 
ines have not previously been determined by a grating spectro¬ 
graph, and the authors availed themselves of the kind offer of 
Dr, Adeney to allow them to photograph spectra of gallium with 
the 2ii feet radius grating spectrograph in the Physical Labora¬ 
tory of the Royal University of Ireland. The two principal 
lines were photographed as bright and reversed lines in arc 
spectra, and as bright lines in the spark spectrum of a solution 
of gallium chloride. In these and in the oxyhydrogen spectrum 
of gallium compounds the less refrangible line is always stronger 
than the other. The wave-lengths of the two lines, determined 
by interpolation from adjacent iron lines, are found to be 
4172*215 and 4033*125. In Rowland’s map of the solar spec¬ 
trum there arc two lines probably identical with these, namely;— 

4172*211. Source: Aluminium. Intensity: i, 
and 4033*112. Not identified, 00. 

It is pointed out that gallium is present in every bauxite and 
shale examined by the authors, and also in metallic aluminium, 
and no doubt the line 4172 -211 in the spectrum of aluminium is 
really a gallium line. From the very close agreement of the 
wave-lengths, from the relative intensities of the lines as shown 
above, and ttom the evidence of the wide distribution of the 
element, it seems certain that the two gallium lines are identical 
with the two lines above mentioned in the solar spectrum, and 
there are no other lines so close to these. The evidence is dis¬ 
cussed at length in the paper, as also is the effect of the presence 
of elements upon the spectra of other elements.—Prof. J. P, 
O’Reilly read a paper on the occurrence of anatasc and brookite 
in the quartutes of SKankilt, Co. Dublin. He explained that 
t)M mineral were found in a mass of yellow earth, met with by 
the qbartymen In 1888, and had only lately been examined. 
The peculiarity of the anatase was its approximation in compo- 
^tiem to the dt mineral analysed by Eakins as mentioited by 
Dana in bis "System of Mineralogy,” edition of 1892, a 716, 
while presenting the crystalline form of anatase, thus allowing 
4^ the presumption that the clay analysed by Bakins and called 

S y him " Xanthitane,” was probably the product of decomposi- 
on of an anatase having much the same composition as the 
mineral found at ShankilL 
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F-DINRURtiH. 

Royal Society, March 21,—Lord Kelvin, President, in 
the chair.—Lord Kelvin, in a i>a|>er on thermodynamics, 
deduced from motivity, fulfilled a jiromise made twenty-one 
years ago to the Society. After referring to the somewhat mis¬ 
leading phrase, t/ic mechanical equivalent of heat^ and pointing 
out the necessity of having a single word to express the avail¬ 
ability of heat for transformation into useful work, he proceeded 
to show that the whole of thermodynamics was contained in the 
two equations 

de = JNrt? -f -f- JM^4>■) 

t-li / /-T \ 

dm y-yidt + + J — M^^) 

where e is the energy, m the motivity, t the temperature of 
any part of the system, T the lowest temperature in the 
system, any coordinate, P the corresponding force, and 
N, Mt specific heats. The usual equations are at once 
deduced by treating dfe, dm as complete differentials.—Dr, Galt, 
of Glasgow University, communicated a paper on the micro¬ 
scopical appearances of the grains in the more commonly occur¬ 
ring starches. The paper was full of detail, and was illustrated 
by numerous original photographs and lantern slides. In a 
paper on methods of mapping rainfall, Mr. A. J. Flerbertson 
descrilied a simple graphical method for taking into account the 
varying lengths of periods of observation of rainfall at different 
parts of the globe. The mean rainfall values were inserted on 
the maps in different coloured inks, according to the length of 
period of observation. The general trend of the isohyets could 
i>e attained by comparing similarly coloured means, and the final 
positions of the lines fixe<1 by the values at the stations with the 
most extended records. The variableness in the length of the 
month is allowed for by drawing isohyetal lines, whose actual 
values are the nominal values multiplied by the days in the cor¬ 
responding month, and divided by one-twelfth of a year ex¬ 
pressed in days. In a second paper, on the normal rainfall 
of India and the abnormalities in 1896, Mr. Herbertsqn 
showed maps on the mean annual and monthly rainfall of India, 
based on the means published in the rainfall data for 1895, and 
those in the annual summary for 1806. 

Royal Physical Society, March 16.—Mr. B. N. Peach, 
President, in the chair.—Papers were read by Mr. VV. S. Bruce, 
of the Jackson-Harmsworlh expedition, and Mr. William Eagle 
Clark, on the mammals and birds of I'^anz Josef Land. Mr. 
Bruce, who spent fifteen months on Franz Josef Land in 1896-97, 
explained that the number of species, exclusive of mammals and 
birds, he then obtained exceeded that of any previous Arctic ex¬ 
pedition, he having secured 236 against 216 to the credit of the 
United States expedition of 1881-83. had at least doubled the 
number of species known to Franz Josef Land. He had found 
ancient reindeer horns, though ihert: were no reindeer at present 
in the Land. Among the specimens he exhibited were the bones 
of wl^les and walruses found on raised beaches with an elevation 
of from 50 to 80 feet, plainly indicating their great age ; while 
one specimen—the scapula of a walru.s—was found at a height 
of 336 feet. The chief point of interest in Mr. Clark's part of 
the subject, which was restricted to birds, was the findir^ of 
several new species—Bonaparte’s sandpiper, purple wndpiper, 
and the shore lark. The first mentioned of these, Mr. Clark said, 
was not only a new and remarkable addition to the ornis of 
Franz Josef Land, but it was the first authentic example of this 
American species that had been obtained in Europe elsewhere 
than in the British Isles. Another subject of interest in the 
paper was the description of a newly-found nesting-place of the 
ivory gull. This was at Cape Mary Harmsworth, on what was 
considered to be one of the largest pieces of bare ground in 
Franx Josef Land. Of the twenty-two spccie.s of birds which 
formed the avifauna of Franz Josef Land, only ten had been 
found breeding, though several more undoubtedly nested there, 
while several, again, were mere stragglers. 

Paris. 

Academy of Sciences, April 4.—M. Wolf in the chair.— 
On a doctrinal point in the theory of quadratic forms, by M. 
de Jonqui^res.—Contribution to the study of Zeeman’s pheno¬ 
menon, by MM. Henri Bccquerel and H. Deslandres. An 
account of some experiments on the influence of a magnetic 
field upon the perioas of vibration of the radiations emitted by 
incandescent vapours.—Movements of-the sensitive plant w^hen 
grown in water, by M. Gaston Bonnier. The author has suc¬ 
ceeded in cultivating Mimosa pudica completely immersed in 
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water, and has studied in detail the alterations in structure and 
movement brought about by the new conditioof^of life.—On 
the deformation of compressed parts and the stulbility of large 
frame-works, by M. A. B^rard.—On congruences %hilfch are in 
several ways K congruences, by M. C, GuichardiV“New ex¬ 
pression of the elements of an orthogonal system h^ ihela func¬ 
tions of two arguments and their application in d^Minics, by 
M. K. Jahnke.—On a transformation of Hamilton's-equation, 
by MM. W. Ebert and J. Perchot.—On the deformations ex¬ 
perienced by a solid dielectric on becoming the seat of ip electric 
field, by M. Paul Sacerdote, The phenomena in question are 
shown to be deducible from the principles of the conservation 
of energy and of electricity. —On a problem in the analytical 
theory of heat, by M. W. Stekloff.—On the electric conduc¬ 
tivity of solutions of permanganate . of potassium,* by M. 
Emmanuel Legrand. The moleculaf "conductivity increases 
with the dilution, and approaches the limiting value 124 ob¬ 
tained l>y former experimenters for neutral salts at 25“ C—On 
multiple resonance, by M. Louis D^combe,—On the thermic 
mercurial amp^re-meier and its industrial applications t new 
standard of electromotive force, by M. Charles Camicbel.— 
Comparison of the atomic weights of hydrogen, nitrog^, and 
carbon deduced from physical data with their values as deduced 
from chemical analysis, by M. Daniel Berthelot. The author 
claims that the calculation of atomic volumes and atomic weights 
from accurate determinations of the density and compressi¬ 
bility allows of the confirmation an<l, in certain cases, of the 
statement with precision of the results given by chemical 
analysis. The results obtained by various ooservers in the case 
of the three elements mentioned are criticised in detail.—Iso¬ 
quinoline and tetrahydroisoquinoUne, by M. Marcel Delepine. 
A thermo-chemical study.—On the eslimatiopof small quantities 
of carbon monoxide in air and in normal blood, b^ M. L. de 
Saint-Martin. The author, in reply to the criticisms of M. 
Gautier, further explains the analytical modifications introduced 
by him. A series of experiments are dcscrilicd to demonstrate 
the presence of carbon monoxide in the blood of animals living 
in la^e towns.—On the spectrum and the nature of neodymium, 
by Eug. Demar9ay.—Action of oxidising agents on some 
nitrogenous Ijodies, by M, Qichsner de Coninck. An account 
of the action of hypochlorites, in presence of excess of alkali, 
upon amines, diamines, hydrarines, cyanic and cyanuric acids, 
OM various alkaloids.—Combination of mercuric nitrate and 
trimethyl carbinol, by M. G. Denig^s. The author describes 
the preparation and properties of a new compound, which he 
terms mercuroso-mercuric dimethylethylenic nitrate,—On the 
physiology of gentlanose ; its hydrolysis by soluble ferments.— 
Detection of wood saw-dust in flour, by M. G. A. Le Roy. 
The suspected sample is gently warmed with an alcoholic solu¬ 
tion of phloroglucinol, strongly acidified with phosphoric acid. 
The particles of saw-dust are stained an intense carmine-red 
colour, while the .starch and cellulose of the grain itself are 
little, or but slightli^ affected.—On the crystalline forms of the 
oligist of Puy de la Tajehe (Mount Dore), by M. F. Gonnard.— 
On the micro-organisms of “ turned " wines, by MM, F, Bordas, 
Joulin, and de Roezkowski. The authors have isolated and 
studied an organism, which they propose to term Bacillus roseus 
vim from the colour assumed by its cultivations in certain 
media,—Effects of the solar and lunar attractions upon the 
atmosphere of the northern hemisphere at each of the four 
chases, by M. A. Poincar^. 


DIARY OF SOCIETIES. 

FRIDA K, April 15. 

Malacolooical Sociktv, at 8.—On some New Species of Land Shells 
from South America : S. I. Da Costa,—Note on the Anatomy of Rtionia, 
Gray, and Gray: W. H. Dali.—Note on the Aniiromy of 

MmkrUt ; M. P. Woodward. 

MONDAY, April 18. 

Society of Arts, at 8.—Sources of Commercial India-rubber: Dr. D, 
Morris, C.M.G. > 

Victoria IhsTitutb, at 4.30.—The Design of the Human Foot: Gerard 
Smith. 

TUESDAY, April 19. 

Zoological Sociarv, at 8.jo,—Onthe Breeding of the DragonetfCo///tf* 
nvfHHS'lyra)’. Ernest W. L. Holt.—On the Serricom Col^tera of St. 
Vincent, Grenada, and the Grenadines, with Descriptions of New 
Species : Rev. H. S. Gorham.-—Note on the Affinities of PisUstospondylm 
gunni, Traq.: Dr, Bashford Dean. 

Institution op Civil Bnoinkkxs. at 8 —Paper to bo dUcuued : The 
Electricity Supply of London: A, H. Preece. 

Royal Victoria Hall, at 8.30.—X-Rays ; Bruce H. Wade. 


WBDNRSnA y, April m. 

$aoi;BTY OP AffiTH, at 8.—Stage Mechanism ; Edwin O. Sachs. ^ 
QboLogjcal SocisTV, at 8.—Note on an Ebbing and Flowing Vlfell at 
Newtod Nottage, In Ctlamorffansbire ; H. G. Madan.—F, 
: A. Bather.—On the Origin of the Aurlferriux Conglomerates of the Gold 

k Coast C<ilony (West Africa): T, B. F. Sam. 

OVAL Mrteokological SociBTV,at 7,30.— Antic)'donic Systems and their 
MovemerttH : Major H- K. Rawson.—Results of Ol>»ervatious on Base 
and Transparency In 1807 : Hon. F. A. Kollo Russell, 

Royal Microscopical Social v, at 7.j9o—An Exhibition of Diatoms; 
H. Morland. — At 6.—On some Organic Substances of High RefracMvity 
available for Mounting Specimens for Kxaxnitmtipn under the Microscope : 
H. G. Madan.—Instantaneous Photomicrography : E. B. Stringer. 
TNURSPA Y, April at. 

Society of Arts (Indian Section), at 4.30,—Recent Railway Policy in 
India: Horace Bell. 

Linnean Society, at S. 

LstsTiTUTiON OF Elbctrical Enoinbbrs, At B.—Cost of Generation and 
Dt»tribution of Electrical Energy : R. Hammond. (Continualion of Dia- 
CUM ton.) 

Chkmical Society, at 8.—The Carbohydrates of Barley Straw : C. K. 
CrO)»«t, K. J. Be van. and Claud Smith.—Isomeric Horny lamines : Dr. M, 
O. Foraler.—Some Derivatives of Benropbenone : l>r. F. K. Matthews.— 
KesearciicH on CRinphoric .Acid ; Dr. S. B. Schryver.—Ballot for Election 
of Fellows. 


BOOKS. PAMPHLETS, and SERIALS RECEIVED. 

Books. —The Barometrical DetcrmitLilion of Heights : F. J. B. Cordeiro 
(Spoil) —A Manual "f General Pathology for Students and Praciitionew : 
Ur. W. S. Laaarus-Harlow (Churchill).-Practical Radiography; A. W. 
Isftnthal and H. S. Ward, »nd edition (Dawbarn)-—fc-Iemeniary Ch emistry ; 
T. A- Cheetham (Hlackic), —Synopsis Characcarutn Europaearum : Dr. w. 
Migula(I.eipziK, Kummer).—Accounts of the Trade carried by Kail and 
River in India in the Official Vear 1896-^7 and the Four preceding Ve^s 
(Calcutta).—Notes on Observations: b. Lupton (Mncmnlan).—^An Ele¬ 
mentary Course of Physic* : edited by Rev. J. C. P. Aldoiis (Macmillan).— 
Essays on Museums, &c.: Sir W. H. Flower (Macmillanl 

Pa.mi'HLEts.—S ome New Indo-Malayan Orchids: G. King and K. 
Patitling (Calcutta).—A Simple Guide to the Choice of a Photographic 
t«ns : T. R. Dallmeyer (J. H. Dajlmcyer). 

Serials.— Knowledge, April (High Holborn).—Bulletin of the American 
Mathematical Society, March (N.Y., Macmillan).—Transaction# of the 
Astronomical and Physical Society of Toronto, 1897 (Toronto).—Qb^rv- 
atory, April (Taylor).—Atlantic Monthly, April (Gay/—Journal of the 
Sanitary Institute, April (Stanford),—Zeitsenrift fUr Wusenschaflliche 
Zuologie, l.xiii. Band, 3 Heft (Leiprig, Engelmnnn).—Materials for a Flora 
of the Malayan Peninsula: Sir G. King, No. 10 (Calcutta).—History of 
Mankind: F, Ratael, trannUted, Part 35 (Macmillanb - Psychological 
Review, Monograph Supplement.><^ Vol. 2, No. i (MaemtUan).—Rchquary 
and Illustrated Arch»ologi»t, April (Bernrose).—Mind, April (WillUnw/ 
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A NEW DEPARTURE BY THE RAY 
SOCIETY. 

The Tailless Batrachians of Europe. Part i. By G. 
A. Boulenger, F.R.S. Pp. 210. (London: The Ray 
Society, 1897.) 

HE publication of this elegant treatise marks an 
event in the history of the Ray Society upon which 
its members, so long content with a diet of insects, 
are to be heartily congratulated. Of the 210 pages 
of the work, J2J are devoted to an “Introduction” in 
which the classification, taxonomic characters, skeleton, 
viscera,habits, and reproduct ion of theBatrachiaEcaudata 
arc successively dealt with on broad lines, special sections 
being added on hybrids and geographical distribution. 
The remaining ninety pages arc devoted to a systematic 
treatment of the Discoglossidse and Pelobatidae (z>. of 
eight of the twenty European species which the author 
admits), in which specific diagnoses, geographical varie¬ 
ties, the skeleton, habits, eggs, tadpole, and habitat, 
are categorically dealt with in popular but trustworthy 
terms. This arrangement has involved the author in an 
amount of repetition, but owing to the judicious placing 
of the seventy-seven processed drawings which adorn the 
work, all suspicion that this may be needless disappears, 
text and illustrations being found to supplement each 
other in accordance with a well-conceived plan. In 
addition, there are two maps and ten plates, six of the 
latter being admirable examples of the chromo-litho¬ 
grapher’s art, of which it is praise sufficient that the 
author declares them to have fully satisfied his aspirations. 
The classificatton adopted is that of Cope, as emended 
by the author in the course of five-and-twenty years’ ex¬ 
perience, its leading feature being the grouping together 
of the genera Aljyies^ Bombinator^ and Discoglossus^ as 
a family (the Discoglossidre) having well-defined and 
lowly affinities, which all recent investigation has con¬ 
firmed. Mr. Boulenger is the foremost among the world’s 
younger herpetologists, and in knowledge of his expe¬ 
rience acquired during the custody of the world’s greatest 
collection of reptiles and batrachians, of his devotion 
to his calling, and of his well-tried judgment, expectation 
ran high on the announcement of the work. It has 
been realised ; suffice it to say that the bodk marks an 
epoch in the popularisation of zoological science, and must 
take its place in history beside the memorable works of 
Rdacl von Rosenhof and Spallanzani, “Die in Deutsch¬ 
land lebonden Saurier'* of Leydig, and others of the 
kind. It abounds in original observation and teems with 
enthusiasm, and without it no zoological library worthy 
the name can be complete. 

The section dealing with the viscera is somewhat 
less satisfactory than the rest, but it is fair to the author to 
remark that he purposely excludes a general description 
of the “ internal soft anatomy,” and confines his attention 
to the structure of the lungs and urogenital appar&tus,” 
Which he regards as “of special importance from the 
point of view of the systematist” He in this way leads 
to his morf^ological tour de force^ in which (Sections 
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9 and 12 more particularly) he deals in an altogether 
masterly manner with the breeding habits and meta¬ 
morphosis, earlier published papers upon which have 
rendered him famous. And in this connection it is 
particularly noteworthy that an observer of such ripe 
experience should pronounce against the popular ideas 
concerning the significance of the tadpole stage. Be¬ 
lieving, as we do, that the conception of the trog’s 
climbing up its own phylogenetic tree is erroneous, and 
that in the recognition of characters expressed in the term 
“derotrematous,” in respect to which condition some living 
Batrachia are veritable fishes, far-reaching generalisa¬ 
tions founded on the piscine resemblances of the tadpole 
are superfluous and have been misleading, we hail with 
! much satisfaction the author’s assertion that “larval 
forms such as the tadpoles are outside the cycle of re¬ 
capitulation.” 

The only call for revision which we note is in the 
terminology, and that more particularly anatomical. 
The usage of the terms “epicoracoid” and “sternum” 
is regrettable, since the foi'iner, as an independent ele¬ 
ment of the shoulder-girdle, has no existence in the 
Batrachia, and in them the latter is known to be no 
derivative of the costal skeleton. “ Abdominal cavity ” 
is equally inexpressive, and the application to the 
vetlebric of the term “ dorsal ” ^ (still so barbarously 
retained for the thoracic of the amniota) is wrong. The 
description of the os cruris on one page as the “ crus or 
tibia ” and on another as the “ tibia-fibula,” like that of the 
investment of the ovum as a “ gelatinous envelope ” and 
a “ sticky mucilage,” is contradictory ; while the reference 
to the fronto-parietals of Pelobatcs^ on p, 35, is incomplete, 
by lack of insertion after “ in ” of the words “ the adult.” 
“Articulary balls” Is amusing in its unconventionality, 
and “adhesive sub-buccal apparatus” is needlessly in¬ 
volved. The description of the so-called external type of 
vocal-sac as occurring in Ramiy involving “a diver¬ 
ticulum of the mylo-hyoid muscle " and the said “ slits at 
the sides of the throat,” is calculated to convey a wrong 
impression of the facts, and error appears most seriously 
to have crept into the account given of the genital ducts 
of the males, in a manner alluded to below, for which it 
will be seen the author is little to blame. 

The above-named are but trivial defects and unfor¬ 
tunate modes of expression, which in no way detract from 
the merits of the book. The author in bis preface 
deplores the fact that few persons share with him a fond¬ 
ness for the Batrachia Ecaudata, and it must be admitted 
that, with the Teleostean Fishes and other groups of 
animals forming culminating series in definite lines of 
modification, these have been largely neglected by recent 
investigators, 'who, fascinated by the lowly and more 
generalised, have put them aside as useless in their 
specialisation. The study of the Teleostei is now setting 
these persons right on fundamentally important topics, 
and we claim that the remarks appended to this review 
justify the assertion that in the study of the despised 
Anura there lies the settlement of that which is to-day 
one of the most vexed questions concerning the genital 
ducts of the vertebrata.. And tempted thus to speculate 

t Presocral" lb the only term by which these can be accurately described 
in the 
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Upon what remains to be ascertained about mere frogs 
and toads, the mind reverts to their mechanism of 
accommodation for vision within and without the water, 
our knowledge concerning which is an absolute blank. 
If we may judge by analogy to the inanimate, displace¬ 
ment of the lens of an altogether remarkable order must 
take place, and there is thus opened up a line of in¬ 
vestigation of absorbing interest alike in its morpho¬ 
logical, physiological, and physical aspects, in which, to 
say the least, there probably lies the explanation of the 
remarkable series of accessory eye-niuscles which these 
animals possess. 

That a great deal remains to be done in the study 
of these familiar creatures is certain. The author has 
produced a masterly treatise upon their classiiication and 
distribution, upon which he is now a leading authority. 
He deals with a subject historically associated in a pro¬ 
minent manner with the labours of English-spealqng 
zoologists, and tells us that he will be content if those 
who use the book may derive from the perusal of its 
pages one-tenth of the pleasure it has given him to 
write them. His preface, in which this sentiment 
occurs, is positively infectious in its enthusiasm, force of 
personal example, and love of science for its own sake ; 
and neither he nor we could desire more of his book than 
that it might stimulate to action some one who should in 
turn succeed him as a foremost authority upon the group 
of animals with which it deals. 

Concerning the vestigial portions of the urinogcnital 
apparatus above referred to, the author, relying only 
upon macroscopic characters and following Spengel, has 
described the duct which in Alytes receives the vasa 
efferentia as Miillcrian ; and he regards the vesicula 
scminalis in all forms as a derivative of that. He omits 
mention, however, of the vestigial Mullerian duct of the 
male Rana^ which, though exceedingly delicate, is usually 
present; and this is the more regrettable, since Marshall 
proved microscopically that it skirls the outer border of 
the vesicula as an independent tube. The relation¬ 
ships of the vesicula to the so-called “ ureter in Ram^ 
and to*the presumed Mullerian duct in Alytes^ the alleged 
homology of which has been challenged, are thus seen to 
be identical, wherefore the latter would appear to repre¬ 
sent the Wolffian duct proper,and the so-called “ureter” 
of the Anura either a specialised portion of that, or an 
independent duct arising from the kidney, as might well 
be from the condition in Alytes and some Urodeia. Com¬ 
parative embryologists will not need to be reminded that 
a precisely similar difficulty besets the interpretation of 
the corresponding parts in the Elasmobranch ^shes, and 
as concerning the Anura more particularly the whole 
matter, anomalous to an unparalleled degree on the 
Spengelian interpretation, apparently harmonious and 
exceptionally instructive by extension of Marshall’s 
observation, demands renewed microscopic inquiry. 
Indeed, to the present writer it has long appeared that 
the male genitalia of Alytes and Discoglossm^ as her^ 
interpreted, conform to a type transitional between that 
of the Urodeia in which a fully-developed Wolfimn body, 
differentiated into a sexual and a renal portion, is pre¬ 
sent, and of the higher Anura, in which the homologiie 
of the renal part receives the vasa efferentia, and to 
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justify the conclusion that the latter condition ia 
secc^dary and associated with the suppression of the 
sexual part. And if this be so, an additional argument 
will have been furnished for the lowly affinities of the 
Discoglossidffi, G. B. H. 


PREHISTORIC CIVILISATION IN EGYPT. 

Reckerches sur ies Origines de lAgypU, Ethnogre^hie 
Prihistorique ei Tombeau Royal de NIgadak. Par 
J. de Morgan. Avec la collaboration de MM. Wiede¬ 
mann, Jdquier, et Fouquet. Pp. x + 395. (Paris: 
Leroux, 1897.) 

HE large section of the scientific public which is- 
interested in prehistoric remains will, we are sure, 
cordially welcome the second part of M. de Morgan’s 
work on “ Les Origines de T^^gyptc," which is now before 
us. Every reader of the first part waited, we fear with 
some impatience, for the supplementary facts which were 
known to be forthcoming ; and now that they are invour 
hands, it is more possible to judge of the genera) effect. 
of M. de Morgan’s recent discoveries upon the sciences 
of archaiology and anthropology. For some years past 
the natives of Upper Egypt have been offering numbers 
of curious objects for purchase to the tourist and wander¬ 
ing Egyptologist, and the said objects were so remark¬ 
able from artistic and other points of view, that more 
than one archaeologist have pronounced them to be for¬ 
geries. That these objects came from several different 
places in Upper Egypt was quite certain, but it was hard 
to believe the fact, and most people, whatever they said, 
privately thought the statements of the natives to be 
unbelievable. 

M. de Morgan was the first to find the solution of the 
difficulty, and now he has triumphantly proved that these 
strange objects do really come from a number of sites 
which extend along the Nile Valley from Cairo on the 
north to Wady Haifa on the souths and that they-repre¬ 
sent the remains of a pepple who occupied Egypt before 
the Egyptians who have hjtherto been known to us from 
inscribed statues, temples, In the second chapter 
of the present, volume of his work he gives a list of tl^se 
sites, and it may be considered the most imponant 
section of his book; it is much to be hoped that now 
circumstances have obliged him to transfer the field of 
his labours to Persia, others, whether they be English 
or French, may take steps to examine hy tpaans of 
systematic excavations the sites of which he has given 
us such a full list. 

But though M. de Morgan has not been atone in making 
researches concerning the history of the remote period 
in which these sites were occupied, and though Messrs. 
Petrie and Am^lineau have collected much information 
from their excavations at Amrah, Balias, and 
it must not for one moment be imagined that all, the 
questions connected with the prehistoric people of Egypt 
can be answered, or all difficulties solved- Nor can. 
be said whence this people came, or when they: ffrit* 
occupied their stations in the Nile Valley 
is difficidt even to find a name for them w%H wiH 
both M. de Morgan and Mr* Pmrk*,, 
basing his opinion upon anthn^pological evidenm^ 



April 21, 1898] 


NATURE 


579 


adduced by Dr, P'ouquet, as much as upon the archaeo¬ 
logical evidence which he himself has carefully sifted, 
has come to the conclusion that the people whose re> 
mains he has found are as old as any race known in the 
world, and that, in any case, they ate the earliest in¬ 
habitants of Egypt, On the other hand, Mr. Petrie calls 
them the “New Race,” which appellation, viewed in the 
light of the evidence given in M. de Morgan^s book, is 
clcarl)r wrong, and shows that Mr. Petrie did not under- ' 
t^and the facts of the case. 

According to M, de Morgan the word “ Egyptian ” 
signifies the man who migrated from Asia to Egypt, whose 
civilisation was peculiar to himself, and whose ethnic ' 
history is still unknow'n. Between him and his predecessor, j 
whom we may call the aboriginal inhabitant, he draws 
a sharp distinction both mentally and morally, and the 
former was mesaticephalic and the latter dolichocephalic 
It is important to note that the indigenes had smooth and i 
fair hair, and that they belonged to the white race ; thus 
the old theory that the Egyptians were of negro origin 
receives another blow, and incidentally it is quite clear 
that the Cush referred to in the Bible as the home of the 
Egyptian is not Ethiopia. In the chapter on the indi¬ 
genous peoples of Egypt we Have a most useful account 
of the various objects which have been found in the pre¬ 
historic sites, well illustrated by scores of woodcuts which 
will prove invaluable to those who have not the oppor¬ 
tunity of studying the originals, and at the end is given a 
good account of the various methods of burial employed 
by the indigenes of Egypt. 

In the earliest times the dead were buried without any 
attempt being made to mummify the body or to strip the 
bones of their flesh. Later, the flesh was stripped from 
the bones, which were then buried, frequently in great 
disorder ; sometimes the body was simply hacked in 
pieces so that it might be packed easily in a small space. 
Still later, an attempt to preserve the body by mummi¬ 
fication was made ; for Dr, Fouquet has found traces of 
bitumen in the bones which he has examined. In the 
earliest tombs no metal objects have been found, but of 
those in which no instruments of iron and bronze have 
been discovered, the famous tomb at Nakada which 
M. de Morgan first excavated, and has described in the 
fourth chapter, is the best known example. It is, of 
course, quite easy to see from the remains of offerings 
found in the prehistoric tombs that the belief in a future 
life jrf tho«(fty!{Jip^^ma(ie^ was both well established 

and widely imown. And if they believed in a future life 
it seems that they must of necessity have believed in a 
divine payer, atnd to have the superstitions which take the 
place of religion among eariy peoples. The abominable 
practice of cannibalism which Mr. Petrie attributed to 
his ** fJew Race,” finds no support in the accoqnt which 
M.deMbfigdnrhas given df this peo’ple,and we agree 
with Dr. Vemeau, who in discussing this subject says—- 

"Lies faits alWguds k I'appul de cette assertion 
tout‘aUu^^ bien si l|on admettait simple- 
ctiient tt» ddebawement k l*air libre, prdeddant 
Vensevelissement ddfinitif’’ 

Ml Pctri«*s sensational discovery therefore falls to 
((round 

' Space will not allow us to discuss the objects which 
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M. de Morgan found in the tomb of Nakada, much less 
to refer to the interesting deductions made by M. 
Wiedemann from them ; it must suffice to say that quite 
new light is thrown upon many well-known facts, and 
that many of our preconceived notions must be aban¬ 
doned. Of special interest to the anthropologist is Dr 
Fouquct*s minute description of the skulls of the indigenes 
of Egypt ; the careful measurements, too, will be in¬ 
valuable to him. Neither M. *dc Morgan nor Dr. 
Fouquet attempts to assign a date to the occupation of 
the land of Egypt by this people, and no guess is made 
at the length of its duration. 

Though M. de Morgan’s last work does much to settle 
the difficulties which his own discoveries have raised, 
many questions must, we fear, for some time remain 
open. But to him all students owe a big debt of grati¬ 
tude, both for the careful way in which he has collected 
and stated his facts, and for the zeal with which he 
carried out his excavations ; his work is of peculiar value 
from the fact that he never forgets his task as an ex¬ 
pounder of facts so far as to become an advocate. The 
mere Egyptologist would have misread the evidence of 
the prehistoric graves because he never takes the trouble 
to realise that a good Egyptologist is not necessarily a 
gOod archaeologist, and we must be thankful that for 
once the right work fell into the right hands. All will, 
however, regret that the French Government has 
removed M. de Morgan from Egypt to Persia, especially 
as they did so at the time when he was doing his best 
work. 


A COUNTY FLORA. 

The Flora of Berkshire. By George Claridge Druce. 

Pp. exeix + 644. (Oxford : Clarendon Press, 1897,) 

[Published 1898.] 

HIS volume is worth a review, for it has merits 
found in but few “ Floras,” and failings common 
to many. 

In 1886 Mr. Druce published “A Flora of Oxford¬ 
shire ”—a flora, except for the inclusion of some account 
of the lower plants, of the very ordinary type. In his 
second flora, while omitting the lower plants except 
Characecp, he introduces in his critical notes on species 
a new feature. Every variation has a claim on the 
botanisPs attention ; and where can local varieties be 
better considered than in a local flora? It is a good 
feature in the book. And, further^ the mania for names 
or for giving prominence to names does not oflfend. 
The varieties are usually mentioned in these notes in 
a way which gives an appearance of proportion to 
the enumeration, and so do not appear—undefinable 
gradations as they often are—in series like so many 
milestones along the road. 

A county flora must always be considered froip the 
dictionary standard. The main body is of necessity a 
-^rk of reference. Viewed in this light, we find in the 
" Flora of Berkshire " merits and demerits. The division 
of the county into ■ geographical areas is satisfactory, 
much more so than in the " Flora of Oxfordshire*” where 
they arc very unequal, in a level region;, such as that 
of our Midland counties, there are no natural areas. 





NATURE 


[April 21, 1898 


580 


unless they be made by the soil. To follow the outlines 
of the various formations, as Babington well did in his 
** Flora of Cambridgeshire,” would for Berkshire be a 
difficult task ; and Mr. Druce may not have done amiss 
in defining his regions by drainage. The result of his 
division is that every region contains some chalk, and 
consequently some of its characteristic vegetation. 

An original dictionary is aggravating ; and Mr. Druce 
is unwise in choosing, by his changes in nomenclature, to 
publish such- Of all places, except perhaps a seeds¬ 
man’s catalogue, such alterations could not be more out 
of place. And when he selects to give Poiamogeton two 
genders he becomes pedantic. To expect a man with 
more common sense than leisure to inquire before 
writing the name of a species of this genus whether its 
author made it masculine or neuter, is to proffer him a 
fetter of a nature as galling as purposeless. It may be 
safely said that this is a demerit possessed by no otHer 
English county flora. 

In the next place, a county flora must be considered as 
a geographical study. Great pains arc usually taken to 
get together accurate facts (and this flora is no exception); 
but the builder tips up his bricks and mortar at your 
door, leaving the building to your own architectural 
fancy. As long ago as 1863, in Baker’s “North York' 
shire,” an 'admirable model was set, but no one has 
followed in the same lines. Mr. Druce in the intro- 
duction gives a long description of his districts, and 
long lists of the noteworthy plants, but in the summary 
he fails to point out any connection between these ; he 
points out the soils of the county well—perhaps not so 
well as in Pryor’s ‘‘Hertfordshire Flora but fails to 
summarise their effects on the plant formations; he 
■has pointed out the deforesting of the land, but hardly 
notices its effects ; and he has given us agricultural 
returns, and passes unnoticed the effects of agriculture. 
Surely such things should be the crowning of such a 
book—a bringing into one view the long arrays of facts 
which have gone before. It is a fault of most floras that 
they are wanting in this. 

This *** Flora of Berkshire ” forms a thick volume of 
more than 800 pages ; and it is not free from irrelevant 
remarks. For instance, the fossil shells of the Lower 
Greensand (p. xxxi) have no bearing on the subject; 
the history of the “ Imp” stone (p. xlii) is out of place ; 
most of the matter on river drainage (pp. xlvii'-liii) is of 
little use ; to be informed that the late M. A. Lawson 
compiled a MS. index to Jaeger’s “Adumbratio” (p. 
-clxxvii) is not of interest, and but poor salve to one who 
needs use those two cumbersome volumes ; nor docs it in 
the least benefit us to be told that Mr. Druce has been 
unable to elicit any reply from certain critical botanists. 

Caution, too, is sometimes left behind. That Elodea is 
dying out by reason of the absence of the (J plant 
(p. 465) is merely a conjecture. A little knowledge 
of recent literature should have shown that Nepeia 
Glechoma var. parviflora (p. 402) is merely a condition. 
In fact, Mr. Drucc’s “ Flora of Berkshire” founded on 
so much labour, deserved a careful revision before it 
went to press, and did not get it It may rank with our 
best county floras in some ways ; but most of these are 
far from approaching a high scientific standard. There 
is a tendency now to aim at more ambitious works thaH 
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catalogues of “ Phanerogams.” The comprehensiveness 
of Purchas and Ley’s “ Flora of Herefordshire,” the notice 
of the past vegetation of the peat in Hind’s “Flora of 
Suffolk,” the scattered biological notes of Scott-Elliot’s 
“ Flora of Dumfriesshire,” and the critical remarks of 
Druce’s “Flora of Berkshire” are good signs, which we 
hope may lead to better things. L H. B. 


AMONG THE ISLANDS OF THE PACIFIC. 
Wild Life in Southern Seas. By Louis Becke. Crown 

8vo. Pp. viii + 369. (London : T. Fisher Unwin. 

1897.) 

HE author of “Pacific Tales” and “By Reef and 
Palm ” stands in no need of introduction either to 
the reader of fiction, or to the more serious*mtnded who 
seek for information upon a part of the world where the 
“ personally-conducted ” tour is as yet unknown. Mr. 
Becke, in virtue of his twenty-six years of wandering 
among the islands of the Pacific, has made himself an 
acknowledged authority upon most of them, from the 
Carolines to the Paumotus, and now that Major Stern* 
dale is no longer with us, is probably better qualified to 
speak of this region as a whole than any person now 
living, though there are doubtless others whose know¬ 
ledge of individual groups is more extensive. The 
volume before us is upon the same lines as “ By Reef 
and Palm,” a collection of reminiscences per ciper Al, 
rather less full of deeds of bloodshed, perhaps, than the 
latter volume, and containing more of interest to the 
naturalist and ethnologist, but at the same time possibly 
not devoid of fiction, or at least of fact and fiction com¬ 
mingled. Some of the articles seem familiar to us ; one 
at least, upon Birgus latro^ has appeared in the columns 
of the Field, 

The volume is one which will appeal especially to the 
sea'fisherman who has tasted of the delights of reef- 
fishing in Pacific waters, for half a dozen or more of the 
articles are devoted to this sport in one shape or another. 
The abundance of fish is not less remarkable than their 
variety. Mr. Becke tells us that in the Ellice group he 
has seen as many as twenty canoes loaded to sinking 
point in less than an hour ; while, as for size, the takuo.^ 
a large spOcies of albacorc, reaches the weight of 120 lb. 
and more. Shark-fishing is no very novel amusement, 
perhaps, but catching flying-fish is a sport not so 
widely practised, and Mr. Becke’s description of it is a 
vivid one. He has also done well in putting together hia 
sketch of the history of whaling in the South Seas. 

No new light is thrown upon the curious stone build¬ 
ings and fortifications which exist over the length and 
breadth of the South Pacific, and have for so long 
puzzled archaeologists, though Mr. Becke speaks of whal 
are probably the most extensive of all—those on Espiritu 
Santo. Some interesting facts concerning population are 
given. It has now been known for some time that the 
extinction of these island peoples in consequence of the 
advent of the whites, formerly regarded as an immediate 
certainty, is not only not impending, but is never likely 
to occur, except by the process of fusion^that the ceasue 
minimum has been rested, and that steady increase is 
tke rule rather than the exceptioOf Fungfutv the istaxid 
lately visited by the coral-boring expeditioni is a good 
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eacample of this. About sixty or seventy years a^o its 
population was estimated at 3000 ; in 1870 Mr. Becke 
counted only 160; and now it is said that there are over 
500 inhabitants. Nanomaga, loo, can scarcely be quoted 
as an example of the extinction of the native, for here, 
in an area of a square mile, we find a population of 
more than 600—a density only equalled by that of some 
of the islands of the neighbouring Gilbert group. It is 
to be hoped that the author of ** Wild Life in Southern 
Seas” may some day put his knowledge of the islands 
into more regular and scientific form. F. H. H. G. 


OUR BOOK SHELF. 

Mediterranean^ Malta^ or Undulant Fetter, By M. 
Louis Hughes, Surgeon-Captain Army Medical Staff. 
Pp. xi + 232 ; figs. IV. ; tables xv.; charts xx. (London : 
Macmillan and Co., Ltd., 1897.) 

Thk book before us is an exhaustive monograph upon 
an apparently, up to the present, neglected variety of 
continued fever, viz. Mediterranean or Malta fever. The 
author, at the beginning of the monograph, gives reasons 
why this fever should be regarded as a definite specific 
disease—distinct, on the one hand, from malarial and, 
on the other, from enteric fever, and suggests that it 
should in future receive the name of undulant fever. 
The term Mediterranean, Gibraltar, or Malta fever is, 
according to him, misleading, as apparently ascribing to 
the disease a geographical limitation which it does not 
possess. 

In Chapter ii. a discussion will be found of the 
bacteriology of the disease. The author’s observations, so 
far as the presence of a definite micro-organism, and the 
artificial production of the fever in monkeys are con¬ 
cerned, confirm Bruce’s earlier results. Chapter iii. is 
devoted to symptomatology, and concludes with a de¬ 
scription of the usual complications and sequelae. In 
Chapter iv. the author discusses fully differential dia¬ 
gnosis, prognosis, and morbid anatomy. The final 
chapter is devoted to the consideration of prophylaxis 
and treatment. Two good indicts conclude the volume. 

The work will doubtless be of great service to those 
who are engaged in military or civil practice at Gibraltar 
or Malta, and must further be regarded as a valuable 
addition to the literature of continued fevers, 

F, W. T. 

Lehrbuch der VergUichenden AHkro^^kopischen Anatomic 
der Wirbelthiere. Zweite Teil, Schlund und Darm. 
Von. Dr. Med. Alb. Oppel, a. o. Professor an der 
Universitat Freiberg i.B. Pp. 681, with Plates, (Jena : 
Gustav Fischer, 1897.) 

This volume is a worthy successor to its predecessor on 
“The Stomach,”published in 1896, and we have nought 
but praise for it. At first sight it would appear well- 
nigh impossible that two such works could be success¬ 
fully compiled in so short a time ; but there is internal 
evidence that the book bears a direct relationship to a 
series of papers which its author has published during 
the last eight years, and that its preparation has been a 
prolonged labour of love. The present volume opens 
with a dissertation upon the structural plan of the ali¬ 
mentary canal and its derivatives, extending to thirty- 
one pages ; and in the rest of the book the ordinarily 
reco^ised regions of the intestine, and the oeso¬ 
phagus, are successively dealt with in an exhaustive 
manner, structure and function being alike considered. 
The work closes with a 36-page alphabetical rctord of 
literature arranged according to authors' names. The 
mode of treatment of the subject, like that of the pre* 
ceding volume on the stomach, is thoroughly systematic 
and logical; and while the pages of the book bnstle 
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with references to original authorities^ its style is no- 
I where pedantic. Though termed a text-book, it is an 
I exhaustive work of reference such as we believe the ad¬ 
vanced scientific text-book of the future must become. 
There are 343 admirable text illustrations and four ex¬ 
quisite plates, well worthy the text and the immense 
labour its author has bestowed upon it. We note one or 
two omissions, as, for example, of all mention of the 
intestinal valve in the Teleostei (Cheirocentrus) and of 
Huxley and Parker's observations upon the coecal and 
colic valves of Lepus. The fuller paper by Laguesse might 
have been referred to, as might the observations of 
Mazxa and Perugia upon the rectal glands of Chim^^ra 
and other matters which could be mentioned. All that 
is really important, however, is recognised. The work 
fills a gap in our literature, and to its author students 
and teachers stand alike indebted for a masterly 
treatise which will long remain the standard book of 
reference upon the subject with which it deals. 

^ectrum Analysis. By John Landauer, LL.D. Author* 
isW English edition by J. B, Tingle, Ph.D,, F.C.S, 
Pp. 239 4 - X. (New York ; Wiley and Sons. London : 
Chapman and Hall, 1898.) 

That there is a real need for a fairly comprehensive 
text-book of spectrum analysis of moderate size will be 
acknowledged by all who have occasion to teach the 
principles of the subject, or to employ its methods for 
analytical purposes. To meet this need appears to be 
the object of the book before us, though it does not 
claim to be exhaustive. The treatment of the subject is 
hi.storicaI throughout, and there is a great number of 
useful references to important memoirs, while particulars 
of the spectra of elements and compounds occupy nearly 
one-third of the volume. As a general text-book of the 
subject, apart from its astronomical applications, the 
book has much to recommend it ; but it leaves a great 
deal to be desired as a guide to the practical details of 
spectroscopic work, which, as the translator remarks, 
“furnishes so many opportunities for an excellent train¬ 
ing in accuracy of observation and manipulative skill.” 
The lack of the practical touch is frequently indicated* 
In the table of magnesium lines (p. 143), for example, 
the lines of the arc and spark spectrum are grouped 
together, and the omission of the most striking line of 
the latter at X 4481, possibly for the reason that it is all 
but invisible in the arc, might cause much loss of time 
to a student who happened to observe this line and 
attempt to ascertain its origin. Again, there are no in¬ 
structions for photographing spectra, although in the 
majority of cases this is by far the best method to adopt 
in practice. Least satisfactory of all, the whole subject 
of comparing observed with tabulated spectra is far too 
cursorily dealt with to be of real value to the practical 
student. 

In various theoretical matters, such as the relationship 
of the lines of an element to each other, the subject- 
matter h well up to date ; but, as already hinted, the 
astronomical applications arc scarcely touched upon. 

The illustrations call for little remark. Most of them 
are well-worn, and we especially regret that the author 
has seen fit to prolong the life of the feeble map of the 
solar spectrum on p. 187, which so inadequately represents 
Fraunhofer’s beautiful original. 

TaMlarische Uebersicht der Mineralien nach ihren 
krystallographiscKchemischen Besiehun^en geordnet, 
Vicrte Auflage. By P, Groth. (Braunschweig, 1898.) 

Thk fourth edition of the well-known tables of the Munich 
Professor closely resembles its predecessor in ap^ar- 
ance and in general character, but has in reality been 
considerably modified. Each well-define d mineral group 
is now introduced by a general discussion of the chemical 
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and crystallographic relationships, in place of the notes 
appended to eacn group in the earlier editions ; and the 
ciystal class to which each mineral belongs is defined. 
Thus the book, while preserving the form which is now 
so familiar to every student of mineralogy, is in reality 
much more of a treatise on mineral chemistry than it was 
before. In fact, it may be regarded as the most useful 
text-book on this subject available for a student. The 
researches of Penfield and of Clarke have thrown a 
flood of new light upon the chemistry of minerals, and 
Prof. Groth is, as is well known, never slow to in- 
co^orate the latest results of science in his books. 

These tables are indispensable to the student, and of 
immense use to the systematic mineralogist : to* the 
latter especially in those passages which express the 
critical views of an author of unrivalled experience apd 
ju^ment upon minerals of obscure composition. 

The following examples, chosen almost at random, will 
suffice to illustrate the modifications which have been 
introduced into tlie old classification. Pyrrhotite is now 
FeS, and is placed in the Wurtzite group ; Lorandi^ 
the new sulpharsenite of thallium, is placed with Mi- 
argyrite ; llmenite has been removed from the Haematite 
group of oxides, and is classed with Pyrophanite as a 
titanate of iron, in consequence of recent observations 
by Penfield, 

iiut it is needless to multiply examples. The book 
should be the handy companion of every mineralogist. 
U is only necessary that in this, as in former editions, 
the reader should near in mind that rational formula? in 
mineralogy are never free from the taint of speculation. 

LETTERS^ TO THE EDITOR 

t Tht Editor doit not hold himsi^ rgspmsihli for opinions ex* 
frtuid fy his cornspondints, Niilher can hi undivtoki 
to riiumt ^ ip correspond with the writers oL rejected. 
P^nuscripts inirnded for ihis or mty other part, of KATUREr 
Ho smtUe is taken cf aetonymom communications,] 

Sph»Pceanic TeIY«ce^ and Oliver VaUeya of the Ba| 
of Btacay. ’ 

AVu.l you allow me to add to my communication, which 
appeared in ^Iaturb of March 24, regarding the results of 
invcfidcEtions. carried out by tneens of. the AdipinUy charts 
b^ond Che coast of the British Isles, a still further statement 
recardin^ the Bajy of Biscay ? The results are not less reiharkv 
ame and sup^tve of great changes of level than are those in¬ 
dicated by tT» soundings to cbe west of the British Isles, which 
1 hope ter describe in full at the meeting of the Victoria In¬ 
stitute on May 2. We hfve the same general physiol cem- 
tours: first, the Continental shelf, or plaUorm, stretching out 
for a distance of over 100 miles along the northern edge of the 
bay. but narrowing southwards till along the coast of Spain it 
contracts to an average breadth of twenty to thirty miles. At 
its outer margin the shelf breaks off at the 200-fathom line in 
a grand escarpment, continuous with that of the British plat¬ 
form, and descending with a more or less steep descent to 
somewhat over the 1200-fathom fine. Off "Cape Ortagal the 
escarpment is almost precipitous, for ihe^ total deseent of 
7000-8000 feet is effected within a horizontal space of about 
fcair miles; kom the ^base>of the escarpment thelncosn-ffoor, 
fovmed.of oalcareous oqee, stretches gradually ayifay .to depths 
of 2600 fathoms and . upwards. The escarpment forms the 
natural boundary between the region of G/ooixp^ina oose and 
the Continental platform of sand, mud and gravel witb'shells. 

Lastly, the old channels of several of the river vall^s t^n be 
distinotly traced when they approach and intersect the grand 
escarpment. This is remarkably so in the cose of the Loire, 
the Adour, the Las Cubas and Otfeiro rittrs. Tlvi Adour 
passes out to the deep ocean through a continUouh deeb'caflon 
or gorge of lOp miles in length^marked on' the Aomir^lty 
cbwtAt its.upper nnd as “ Fgsse de Cap Breton." At, a dis¬ 
tance of thirty miles foom jthe coast the ^hed of the ei^n is 
abopt 3174 fofk Wp w 
attdAt a distance of ltktV?two 


traced lo the depth of 9000 feet (1500 fathoms), where it opens 
out on the oceanic floor, representing the feature known by 
American geol<^ists as "the base level of erosion'’—in other 
words the limiting depth of river-erosion at the time when the 
land was elevated, and indicating the extent of the elevation as 
compared with the ocean level of the present day. The ** em- 
bayments ” of the other rivers mentioned can be traced to about 
the Z200-fat.hom contour. Such concurrence of evidence as- 
regards the great up lift, presumably reaching its maximum at 
the commencement of the Glacial Epoch, is conclusive in its^ 
testimony. The British and Continental platform was probably 
referable to the Mio-pjiocene period. Edward Hull. 

April 19. 

Dust Fog in the Canaries. 

In amplification of the notice published in Natdrk con* 
cerning the dust shower encountered by the Rosiyn Castle off 
the west coast of Africa, I have the honour of sending you the 
following description of the phenomenon as experienced in the 
city of Laguna (Teneriffe), that I have received from Prof. 
Calvo, keeper of the Meteorological Station. I send also a 
summary of the meteorological register. 

AuatrsTO Arcimis. 

Institute Central Meteorologico, Madrid, April 14. 

From the first hours of the evening of February 15, there was. 
oV»8erved a sensible but light fog; neither the strength of the- 
wind (E. gentle breeze) nor any other phenomenon indicated 
that the supposed condensed vapours could be African dust) 
transported by the air. As the night advanced, the force of the 
wind increased, until it reached the value of a mt^eraie gale. At 
alx>ut 5 a, m. on the i6th, some large drops of rain fell, but were- 
inappreciable in the rain gauge. For a very short time the wind 
subsided, by and by becoming again a gentle Ijrccze during the 
day and blowing due E. The fog became more dense, causing 
depression and a disagreeable feeling produced by its dryness. 
The sun, on account of its light being pale and feeble without 
the usual rays, was confounded w'ith the moon; and it 
reminded one of the fight of a voltaic arc seen through a frosted 
I glass. The flame of a match appeared with a very marked 
violet hue. The drinking waters became salty and colourerl as 
t)y oxide of iron. The dust was grey and extremely fine, and 
deposited itself on every object. 

On February 19, from the early morning the sky was agairv 
clear and transparent, and the wind was blowing from the N. 
andN.W. * 


Meteorological Observations taken at Laguna (Teneriffe 
the Dust Fog^ in February 1898. 
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THE PHLEGRACAN FIELDS. 

T he fired rocks and hills of volcanic origin stand in 
so striking a contrast to those of aqueous origin, 
that they have exercised a very powerful influence on the 
thoughts of man in al! ages. Frequently associated with 
such formations are the phenomena which we are accus¬ 
tomed to refer to as volcanic—^ “ burning mountains,” boil¬ 
ing springs, gaseous exhalations, ternfying noises—all 
shrouded with a mystery which demands explanation. 
Even in a locality in which the volcanic fires have been 
extinguished or have long remained quiescent, the peculiar 
configuration of the ground often keeps alive the tradition 
of former outbursts of subterranean nrc, and the tradition 
usually supplies the explanation of the configuration. 
The ancient Romans, long Ixifore the awful catastrophe 
of A.D, 79, seem to have been quite aware that Vesuvius 
had not always been in a condition to support the rich 
-cultivation which covered its slopes in their day. It is 
-only in rare cases that the itiqoirer is rewarded by find¬ 
ing that the history of a heap of biitnt soil is preserved ; 
more often he will hear vague stories 
of, t^e direful effects of prehis^)^c 
struggles of Cyclops or ^otber mytho¬ 
logical monsters. 

In a recent research ^ 1 have en¬ 
deavoured, by examining the marks 
with which the Phlegnean FielcU are 
scored, like a much over-written 
palimpsest, to collect materials for a 
history of the alterations which the 
surface of the country has undergone. 

Wkhki the PhlegTsean Fields, west of 
Naples, only two volcanic structures 
have been formed within the historical 
period. For trustworthy information 
resf)ecting all structures but the Monte 
Nuovu and the lava stream from the 
Solfaiara wc arc entirely dependent 
upon the facts collected by the geolo- 

f ist and the geographer. In my work 
was chiefly guided by the desire of 
estimating how far the existing super¬ 
ficial configuration or morphography 
of a volcanic region is an indication 
of the past history of its development. 

With this end in view purely topo¬ 
graphical features, selected according 
to certain principles, were studied, 
and from them a theory of their origin 
«nd relative age was constructed. The 
results obtained by the method admit of being tested by 
the results of geological research whenever the latter is 
possible. 

The importance of a method which will yield in¬ 
formation respecting the past history of a volcanic 
^ country from a mere superficial examination is very con¬ 
siderable. The volcanic regions of the sea-bottom and 
of the moon are alike inaccessible to the stratigraphical 
geologist. The only kind of information obtainable is 
that respecting the superficial configuratfbn ; and there¬ 
fore it is of the greatest importance that the value of a 
method which will enable ua to utilise this information, 
in reading the records of the past, should be carefully 
‘estimated by experiinent within the sphere of the 
geological critic. 

The Phlcgriean Fields are well suited for the trial of 
such a method^ because within a small area the face of 
the country records the results of long-continued wolcanic 
.activity and of denudation both by aca and rain. Within 
.an area of not much more than fifty square miles are 
collected the astemblage of volcanic vents and crater 

: '» PhlagepMn. rkMt." ■ T. Gttbtb«r. 

«aS7, W* 4*»~43^ aiM* ♦77-494* with 8 mA|M and is fignrM.) 
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walls, the presence of which distinguishes the Campt 
Flcgrei from the adjoining level plains of fertile volcanic 
soil of the Campagna Felice, stretching right away inland 
to the limestone slopes of the Apennines. 

By far the most important topographical features 
within this region are composed of loose ashes or of 
compacted tula. Lava-streams or heaps of lava charac¬ 
teristic of so many other volcanic regions cover but a 
small part of the surface of the country at the present 
day ; in the future, no doubt, their harder, more resistent 
qualities will cause them to stand more prominent when 
the forces of denudation have removed the super¬ 
incumbent layers of more readily erosible tufa. 

Many of the hill forms are readily reducible to the 
simple type of a volcanic crater wall surrounding a 
crater, such as is naturally formed by fragmentary 
materials ejected from a vent and allowed to fall uniformly 
around that vent. In the Phlegroean Fields there are 
five almost perfect examples of such volcanic ring walls. 
Of these, Monte Nuovo is still to be seen in much the 
same condition as it was immediately after its eruption 



Fin, 


-Craler of Astrortt from the Nor^i-Eait. In the diittance ist pan of the crater wall of 
Archiugnaiio Lulminating in the Torre Noccra, 


in September 1538. The Fossa Lupara, Solfatara, 
Astroni and Cigliano are hardly less perfect examples of 
typical volcanic craters. The topographical aspect of 
all is identical. In each a crater is entirely surrounded 
. by an almost circular wall, which has a steep and some- 

■ times precipitous crater-slope on the inside, but a more 
- gradually inclined cone-slope on the outside. 

i In addition to these hills, which are volcanic cones of 
i the first rank of symmetry and preservation, there are 

■ others which arc not less certainly volcanic cones 
! produced in the same way, but which have had their 
j symmetry marred by the removal of their flanks, either 
I by marine erosion or by destructive eruption from an 
j adjacent volcanic vent. The walls of the craters of 
I Caim Miseno, Porto Miseno, Bacoli, Campiglione and 
: Nisida, have all been more or less removed on the side 
j turned towards the sea, and, with the exception of the 
I Campiglione crater wall, are still being eroded away at 

j the present lime. The craters of Porto Miseno and 
i Nisida are submerged, and being in communication with 
{ the open sea by breaches in their walls, afford good 
1 harbours for small vessels. The floors of the other 
craters are above sea-level. On the other hand, the 








584 


NATURE 


[April 21, 1898 


crater walls of the Fondi di Baia, Lago d’Averno, and fragmentary materials. In fact, there seems little reason 
the two outer crater rings of the Cratere di Campana, to doubt their origin as segments of volcanic crater walls. 



Fui. R.^CapD MUeno from 4 tu: Northern mde of Porto MUeno. 


have been partially obliterated by outbursts from other 
volcanic vents on or near their periphery. 

In all these cases of partially destroyed crater walls, 


Passing now from the hills which bear a more perfect 
resemblance to a typkal crater wall to those in which 
the resemblance is less perfect, I have been led to adopt 


Table showing supposed Chronological Ordbe pp Formation of Volcanoes op PKLBORiBAN Fislm. 

• h 

7 t Monle NuovOi 



their shape on the whole agrees very well with that of 
the five perfect crater wails enumerated above, and with 
the generalised type of a volcanic cone composed of 

NO. i486, VOL. 57] 


the following criteria as indications: firstlyt of ti^etbor a 
hill can be regarded as a segment of a volcanic crater waB 
or not; and, secondly, of the position xA tho volcanic cratdr. 
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(1) If a hill is convex towards one side and concave < 

towards the otber, it is assumed that the crater which it 
formerly surrounded was situated on the concave side ; I 
and the radius of the crater at any level is indicated by i 
the radius of the arc formed by the horizontal projection | 
of the horizontal curve of the crater slope at the same | 
level. j 

(2) A further indication of position is aflforded by the : 
fact that in almost every case the natural crater slope is 
much steeper than the corresponding cone slope. 

(3) If arc-shaped hills be so situated that a • curve 

approaching a circle can be drawn so as to pass along 
all their ridgesi it is an indication that the hills are parts | 
of one and the same crater wall. ; 


to have once formed part of the walls of volcanic craters 
whose position is sufficiently well-indicated by the criteria 
enumerated above, are shown in the accompanying mapr. 
The map was constructed by drawing lines along the 
highest ridges of the hills enclosing undoubted volcanic 
craters, and then along those of less certain origin. The 
lines were then thickened according to a definite scale in 
which the breadth of line was made proportional to-the 
height of the hill above sea*level. The highest hills in 
the north-east are over 1500 feet above sea-level, and are 
represented by the broadest lines. 

One of the most striking features brought out in this- 
map ik that several of the crater-ring walls end abruptly 
in tne tircumference of others. Where this is the case 



Expijimatton Mat. 


T. Citpo Mlceno 
11. Porto Miuno 

III. 

IV. . V. Fondldi DiOa 
VI, Baim 

VU, Monte Nuovo 
VIII, Lagod'Avemo 
IX. Mout^ Grillo. Moi 


Monte Roho 


X. Cumu 
XI. Campiglione 
Xll. MonlajinA Spaccatn' 
XUl. 3 Cratere di Cnmpana 
XIV. Solfiitani 
XV. Astroni 
XVI. Archla^naiio 
XYU. CigUano 


XVIII. Quarto 
XIX. Planura 
XX. Soccavo 
XXI. Naple* 
XXII. Chiaia 
XXm. Fuortgrotta 
XXIV, ^an Strato 
XXV. ^nta Tercrt 


XXVI. Nisida 

а, Monte Salvalichi 

б, Motkte di Procida 

\c, Monte RuHcello 

d. Monte San Severino 

e. Pacifico ridee 

/; ARtroni-CigTiano ridge 
CrlAci mound 


(4) In the Phlegnean Field* there is nothing more it is assumed that the crater wall ending in the other is 
ctmmon than to find volcanic cones denuded on the side the product of a more ancient eruption. If this assump- 
fariw g the sea. It is, therefore, probable that .the last tion prove to be correct, we have a very easily observable 
vestiges of a volcanic crater ring will be on the land side, indication of the relative ages of the intersecting bills. 

Eumined with especial regard to these points, the Confirmatory evidence is often supplied by the physto- 
hills of Baia, Monte Grillo and Monte Rosso, Cuma, graphical characters of the hill slopes themselves. The 
Montagna Spaccata, and many others admit of inter- slopes of the older crater walls seem to be, as a rule, less 
oreUtion as segments of volcanic crater walls. Lastly, steep, and to exhibit the weather-worn scars of erosion 
Oiere are some aiUs which may possibly be remnants of and denudation to greater perfection than the steeper 
volcanic cones } but if they ate, they are so worn and gradients of the younger crater slopes, 
denuded that I have not been able to assign any position In the table given on p. 584 are wt forth the volcanic 
on satisfactory evidence to the vent from which they have stmetures so as to indicate their chronolomcal relation- 
bm erupted ships, so far as I have been able to make them out. The 

Theh^ofthePhlegrseanFields which are considered only crater of known age is Monte Nuovo ; the most 
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^salient futures of its eruption were recorded by an eye- • 
i;?itness in tbe sixteenth cehhir)% The others probably 
<iate from prehistoric times ; otherwise, such a marvel as 
extensive eruption could not have escaped mention 
by some Creek or Roman author. In the table, the 
younger volcanic structures are arranged above those 
ivhich are considered to be older, and lines connect 
those between which it is thought that some evidence of 
relative age can be detected. 

In my recent paper 1 have shown that almost all the 
ttiills of the Phlegrsean Fields are either the entire walls 
g>f volcanic craters or of portions of walls of volcanic 
craters which have been to a greater or less extent 
washed away by the action of rain or the sea, or have 
been partially destroyed or buried by more recent vol¬ 
canic eruptions. Secondly, these volcanic craters are 
^distributed over a crescentic area round the Bay of 
Pozzuoli; the more recent ones are situated closer 
to the shore of the bay than the older ones, indi¬ 
cating a gradual march of volcanic vents along lines 
radiating towards the centre of that bay. In other 
words, the general effect of volcanic activity has been 
the accumulation of new land around the bay of 
Pozzuoli. Inasmuch as water seems to be a necessity 
for a volcanic eruption, this progression of the volcanoes 
-seawards may stand in some relation to the channels by 
which water has obtained access to the fires below. 

Thirdly, wherever crater rings of a larger and smaller 
diameter overlap, we never find a larger ring super¬ 
imposed on a smaller one. The smaller ring is always 
superimposed on the larger. The conclusion to be 
drawn is, that the volcanic activity of the region has 
been decreasing in intensity. The same proposition is 
proved for a single locality by the Campana series of 
craters. 

As it is impossible to make all the above-mentioned 
points clear without a suitable map, I would draw the 
Attention of the interested reader to the surveys of the 
region published by the Istituto Geografico Militarcj and 
to the contoured map published in the Geographical 
Journal for October 1897. R. T. Gunther. 


THE PRESENT APPEARANCE OF JUPITER. 


I T may be interesting, now that the planet Jupiter is 
very favourably situated, to call attention to a few of 
<he more conspicuous features which diversify its surface. 
Many of these objects will be sure to have come under 
the repeated observation of all those observers who have 
been habitually examining the planet in their telescopes. 

It is fortunate that at the present time there are a large 
number of conspicuous markings on the planet. These 
are situated in different latitudes, and will allow some 
excellent redeterminations to be made of the velocities 
of the various longitudinal currents. 

There are a great many dark and bright spots visible 
near the equator, on the north side of the southern equa¬ 
torial belt. Some of these at the date of writing (April 
18) are placed in the following longitudes, which are com¬ 
puted on the basis of System I. (daily rate Syf'go 
=» 9h. 50m. 30s.) in Mr. Cronitnelin’s ephemerides in 
Monthly Notices for January 1898. 

Bright apots. I>ark spotn. 


Long. to 

. •• 146 

. *09 

» *38 

M . *70 

.349 
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11 

94 

116 

137 

3I6 

379 

319 

33 s 


These nNU-loings are movitif at appeoxiinatMly ttieeame 
raile as the zero meridian System Ihot I mul shat in 
several coses there is a disposkiofi Of the spate to 
crease in longitude ; hence I believe that their rotation 
periods will prove to be slightly less than 9h; jom. 30$. 
The bright spots exhibit ^reat variations in their appear¬ 
ance, and some irregularities of motion. A spot which 
is conspicuously brilhant on one night may, a few even¬ 
ings later, have declined so much that it can scarcely 
be discerned. 

The mreat red spot is still visible, and its present 
longitude is about 34^ so that it follows the zero meridian 
of System 11. in the ephemerides by about forty minutes. 
The spot has the aspect of a faint dusky ellipse with a 
light interior, and it is connected on its south side with 
a grey belt. The recent motion of the spot corresponds 
with a period of 9h. 55m. 4r5s., and it may be expected 
to drop further behind its computed place unless an 
acceleration of motion should set in. Comparing an ob¬ 
servation of the spot which 1 obtained on April 17, 1898, 
I 2 h. 5m., with one of the earliest by Mr. Dennett, of 
Southampton, on July 27, 1878, 1 find that 17,414 rota¬ 
tions were performed in the interim of 7203 days, and 
that the mean period of rotation was 

9h. 55m. 39-45. 

This value is identical with that found by Prof. Hough 
from 14,505 rotations between 1879-96. 

In July 1898 the spot will have been visible during 
twenty years, and under careful observation at each op¬ 
position of the planet. Whether this object is identical 
with other elliptical or reddish spots seen at various 
times in t|ie same latitude by Dawes (1857), Huggins 
(1858-59), Gledhill (1869-70), Lord Rossc (1873), Cope¬ 
land (1873), Hussell (1876), and others, must remain an 
open question. It appears highly probable that the spot 
was the same as that observed by Russell in the summer 
of 1876, but there is an absence of connecting observ¬ 
ations in 1877. And the identity of two or more mark¬ 
ings cannot be absolutely proved by their longitudes 
When a fairly long interval has intervened between the 
observations, because the proper motions of the object 
are variable, and introduce great differences of longitude 
not always in the same direction, The retarded westerly 
drift of the red spot has caused it to lose niore than 
9CXJ degrees of longitude relatively to its place in 18^8, 
so that the spot has really been displaced to the extent 
of about two and a half circumferences of the planet. 

From my own observations of the spot since i88oy I 
have obtained the following rotation periods for a certain 
interval during each apparition 


Limiting observations. 

1880 Sept. 27-1881 March 17 

1881 July 8^1882 March 30 
z88a July 29^1883 May 
i 8«3 Aug. 23-1884 June 

1884 Sept. 21-1885 Jilly 

1885 Oct. 24-1880 July 

1886 Nov. 23^1887 Attg. 
12-1888 Aug. 
28-^1889 Nov. 
22-1890 Kov. 

7-18^ Feb. 
15-1893 March 


4 

13 

8 

*4 

2 

23 

26 

*5 

2 

8 


1888 Feb. 

1889 May 

1890 May 
X891 Aug. 

1892 Aug. , _ 

1893 Aug. 9-1894 March 34 
jS^Kov. 35-1895 May 10 
1895 Aug. 34-18^ Feb. 32 
180 Se^. 37 -i 89 y April 3$ 

The ted spot bas falling behind noendlM 

during the mst six pr seven yetitrs, but At i ydry sio^ timf 
the ttieai] anhuat reiord^tloo be^ng ^ly 
minutes* /. -i ■ , ^ ^ 11'* '^''1 

T^re arc a number or dark, elongated spots 
belts placed in vatioui regions pf the 


Rot At ions. 

Period. 


h, m. s. 

. 413 ••• 

9 ss 356 

640 ... 

9 SS 3 » 1 f 

. 674 ... 

.,9 55 39 « 

710 .. 

9 5 S 39 ’« , 

. 700 ... 

VS 5 39 * 

. 659 

9,55 41 1 

. 609 

9 554®'5 ' 

. 463 

9 55 40 a 

.. 439 

9 55 4 ®'« 

. 45 * - 


43 * - 

,,, 

9 55 44 *^ 


9 S 5 4*'3 ,, 

.. Ubi ' 



' , 9 'l 54 * 3 ;-:‘; 
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coitftptcuous objects on nights when the seeing is good, 
and the tifnee of their passages across the planet’s central 
meridian are easily secured. The following are the 
longitudes of a few of these formations as computed 
from System II. of the epbemendes 

Long. 

1. Dark elongated spot in Lat. + 15 ... 12b 

Z‘ )f M LiSt. ^35 ■■■ ^5® 

3 - o .. Lat. -f 15 ... 254 

4‘ M » Lat. + 33 .268 

S- Lat, -1^ 39 ... aSa 

6 . „ ,, Lat. + >5 ... 298 

Nos. L 3 and 6 are placed in the bright tropical zone, 
and immediately outlying the northern edge of the 
north equatorial belt. They are moving somewhat 
faster than the jed spot, as their longitude appears- to be 
decreasing at the rate of about 10^ per month* Nos; 
4 and 5 in the north temperate zone are moving at 
approximately the same velocity as the red spot. 

There are some well-defined irregularities m the north 
side of the northern equatorial belt, which exhibits both 
white and dark spots. Their motion is evidently con¬ 
trolled by a rapid current stmiUrly to that of the white 
and dark equatorial spots, but not, perhaps, quite so 
extreme. 

Bright spots appear in the zone south of the red spot, 
and several of these arc being a.ttentivcly followed with 
the object of determining their periods. 

On the whole the planet’s appearance is now singu¬ 
larly replete with detail, and will compare favourably 
with that exhibited at any previous opposition. The 
grpt red^9ppt has, it is true, long since lost the intense 
brick-rqcl colour it displayed in the years 1878-81 l nor 
have we now the exceedingly brilliant white equ4tori<il 
spots of the period named. But appearances arc now 
visible on the disc which were absent then, and among 
the most interesting of these arc the elongated dark 
spots situated just outside the> margin of the north 
equatorial belt. 

Though past observation has fully demonstrated the 
proper motions of the difierent markings and the de¬ 
creasing velocity of several of them, it is highly im¬ 
portant that the rate of the various currents should be 
redetermined every year. The character and number of 
the spots found in them should also be recorded, and 
iheasures made to determine the. latitudes of the belts. 
Pursued through a long scries of ycarsy such data might 
ultimately give us the proof of periodical variations in 
the character and number of me spots, and possibly 
also in their rates of motion. W, F. Denning. 


T//£ LONDON UNIVERSITY BILL. 

^HE friends of education atid many friends of the 
* Government are dis^pointed the postponement 
of the ^ood reading of this B 91 in the House of Com¬ 
mons The cynics are saying Aiei aristocratic Govern¬ 
ment and University representntion are eitbef^ jointly 
or severally responsible for this recurrent paralysis in the 
tfjsattnent of a questiqi; of the greatest importance to the 
greatest city of the world. 

Nature is not. a political Qr)^n,and these points heed 
not therefore occupy us ? ^e can Only eitpresli tegrOf that 
tl» way In uhteh all matters coahOcted With science aitd' 
education are handled in this couHt^ is $0 vastly dtiihrdht ^ 
from , that ftieted out to them in l^ranee or Germany. The 
Tifloss v^tes as ibUows 1 - 

It is ho ioaga* denied in any 

tenebiflg University in the oapiul of theBridsh Jihnpirs^iuid the 
g^WcHyiathe world is an^anomalyaiididmoiitasoai^- 
^e Mternatfye which commends it^ilf to Mr. Moulton and the 
Aat a new Ootver^ty sboutd, 

set up akmgiMe me {wOien etcMining I^ieerMtyi but 4 bis 
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scheme has been rejected by the vast majority of intelligent meis 
who have taken even the slightest pains to look into the sub¬ 
ject. What the Government desire—in accordance, we lielieve* 
with the immense preponderance of authority on this questi(^ 

. —is to connect a teaching University, under which degrees will 
. be given as the hall-mark of a systematic intellectual training, 
with the existing system of examination pure and simple. The 
latter, it is pointed out, is left entirely untouched, though there 
is a strong and growing conviction that it never can be, even irv 
part, a true development of the highest education, but must 
tend, more and more, to pass under the dominion of the 
crammer. But the preservation of the existing method of 
giving degrees makes it imperative, if the teaching work of 
the University is to be a reality and not a sham, that 
there should be a double system of examinations, the 
one for internal ” and the other for external" students. 
The Bill provides, necessarily and inevitably, for this distinc¬ 
tion, but the most careful securities are adopted that no unfair 
advantage shall be given to the former class, and, especiallyf. 
that the examiniition of students by the teachers w^ho have 
trained them shall be supplemented and checked by the admis- 
: sion of an independent element. It would seem to be forgotten 
that the medical degrees of the London University, which un¬ 
doubtedly stand highest in public estimation and of which the 
standard is rigorously high, are granted on the reports of 
examiners many of whom are teachers in the medical schools^ 
The cry for identity of examinational tests is irrelevant and in- 
con&Ulent. It is^ as |Dr. Atlchin urges, ** an attempt to sub* 
ordinate the examinations to the requirements of those who 
have neither been trained nor educated in the fullest sense of 
the word.” This is the very essence of the bondage from which 
for many years past the higher education in London has been 
struggling, under the guidance of such men as Huxley, to 
escape, and from which deliverance is now in sight, if Ministers 
will only have the courage of their 0]>inions and be true to their 
pledges. 

Wlicther the paralysis comes from want of knowledge- 
or want of courage, it is very clear that there is at the 
present a great gap in our administrative machinery, and 
one >vhich a Scientific and Educational Committee of the 
Privy Council might easily fill if the right men tvere 
apppirttcd to it. 


NOTES. 

The death is announced of Prof. Aimrf Girard, member ’of 
the Section of Rural Economy of the Paris Academy of Sciences, 
Referring to the deceased investigator at the meeting of the 
Academy on April 12, M. Th. Schloesing remarked : M. Aimd- 
Girard was the highest authority on chemical and agricultural 
industries in the Academy. After some valuable sdedtifiti 
j work he was nominated profes^r of industrial chetnisti^y at the 
, Consemtoire des Arts et Metiers, in succession to Payen. His- 
teaching revealed the dominating object of his efforts. Affable 
and cheerful, loyal and entirely disinterested; he possessed'all 
the attributes required to gain the confidence of triahUfacturers. ' 
The producers whose places he visited, in Frar»ce and in 6th<ir 
countries, liecame and remained his friends ; they gave to him a 
) large amount of information which he used to enrich his attractive 
lectuires^ and in return M. Girard offered them advice suggested 
by hi8 experience and his own investigations. In a 
masterly researches on vegetable fibres, wheat, farina^, sugars and 
vfoodi had made hlth the first authority upon these matters, and 
he was frequently consulted by the Government on subjects con- 
cemli^ the great industries of paper, alcohol, sugar, flour, and* 

‘ bakeiy. The study of thew products led to inquiri^ as to crops. 
Jn this new direction M. Girard rendered valuable services^ 

^ andj .after his researches on the cultivation of sugar-beet and Ihe 
improvement of the potato, he obtained among agriculturists the 
*8ame position and the same empathies which he enjoyed in the- 
*iftdttltMal wbrid. Though weakened in recent years by Illness, 
,and saddened by repeat^ troubles, be nevertheless ebntinu^ 
bis work. He died while occupied in applying to whMt of various. 
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origins the new methods of analysis which were the subject of a 
recent communication to the Academy* ’ The vacancy which his 
^eath has caused enabled us to estimate the high place which he 
occupied in scientific societies and in the committees in which 
he took part* 

We learn ,from the Electrician that a banquet to M, Z, 
Oramme, to celebrate his receiving the decoration of Commander 
•of the Ordre l..^opold, U'as lately held at the H6tel M^lropole, 
Brussels. The Senator, M. Montefiorc-L^vi, presidedi and 
among the guests, who numbered 130, were Prince ,Roland 
Bonaparte, the Minister M. Nyssens, representing the Belgian 
Government, the Burgomaster and Aldermen of Brussels, M. 
Mascarl (president of the Organisation Committee)^- M. A. 
■d’Arsonval (president of the Soci^t^ Internationale des Elec* 
triciens), and M. Hippolyte Fontaine, manager of the Gramme 
Company. M. Mascart, in an eloquent speech, traced the 
career of M. Gramme* from his commencement as a simple 
workman in the tiny Belgian village of , Jehay-Bodegn^e down 
to the present day, and presented the great Belgian electpcicn, 
in the name of the electricians of the whole world, with a fine 
gold medal engraved by Chaplain. After the banquet the guests 
were received by the Town Council in the Hdtel de Ville, 
Profs. Ayrton and Silvnnus Thompson, who had been api^inted 
delegates by the Institution of Electrical Engineers, were unable 
to reach Brussels on account of a storm, and the illuminated 
address of congratulation, of which they were to have been the 
bearers, had to be sent by post. Numerous congratulatory 
telegrams were received, including one from Lord Kelvin and 
one from Mr. W. H. Preece. 

The ninth international Congress of hygiene and demography 
was opened at Madrid on April 10. About two thousand 
members attended the Congress, but less than fifty English 
•delegates were present. The opening ceremony took plage in 
the National Library, under the presidency of the Minister of 
the Interior, who was supported on the right by the Governor 
of Madrid, the acting President of the Congress, Dr. Julian 
Calleja, and by the Secretary-General of the Congress, Dr. 
Amalio Gimeno ; on the left by I'rof. Bronardel (Dean of the 
Paris Faculty of Medicine) and the Mayor of Madrid. Dr. 
Calleja delivered the inaugural address, and in a few words of 
greeting extended a warm welcome to the members of the 
Congress, wisely reminding the audience that the science of 
public health was confined to no nation in particular and to no 
one science specially. Dr. Brouardel spoke on behalf of the 
Permanent International Committee, and he was followed by 
delegates from the nations represented at the Congress, After 
which the Minister of the Interior pronounced the Congress 
open. In the evening a gala performance was given in honour 
of the members of the Congress at the Spanish Theatre. A 
reception was held at the Athenuium Literary Club on the 
evening of Monday, April 11, and on Friday, April 15, there 
was a reception of the members of the Congress at the house of 
the Prime Minister, while on Saturday certain delegates had the 
honour of presentation at Court. The scientific work of the 
Congress was carried on in the various sections during the whole 
of last week, and a large number of papers of importance to 
the science of public health were read. 

The fifth centenary of Paulo Toscanelli and Amerigo Vespucci 
is being held with much gaiety at Florence. The festivities 
will continue until the end of this month, and the programme 
comprises a geographical congress and the inauguration of 
several monuments. 

About 10-15 P*“*' Tuesday, April 5, a meteor of excep¬ 
tional size and brUliancy was observed at Ealing slowly traverl- 
the sky in on eusterly direction. After a few seconds thi 

MO. i486, VOL. 57] 


' meteor burst, and then shot forward with iqcreasiiig velocity, 
and disappeared after being visible about ten seconds, 
j A LECTURE upon "The ProiJress of Optics during the 
Present Century will be delivered at the Mansion House this 
evening, by Dr. G. Lindsay Johnsotl, under the auspices of the 
Worshipful Company of Spectacle Makers. The Lord Mayor, 
and subsequently the Astronomer Royal, will preside at the 
lecture. 

The ninth annual meeting of the Museums Association will 
be held at Sheffield in the first week of July. The Lord Mayor 
and Corporation of Sheffield offer a cordial welcome to all 
members of the Association, and are very desirous of making 
the meeting in every respect successful. All the business will 
be carried on in the Towq Hall, the use of which has been 
granted to the Association. The President-elect is Alderman 
W. H. Brittain, and the Secretary is Mr, K. Howarth, Public 
Museum, Sheffield, to which address commumdKtions from 
members who propose to read papers should be sent. 

At the annual meeting of the Iron and Steel Institute, to be 
held on Thursday and Friday, May '5 and 6, under the pre¬ 
sidency of Mr. Edward P. Martin, the Bessemer gold medal for 
1898 will be presented to Mr. Richard Price-Williams in re¬ 
cognition of the active part he took in the early days of the 
use of steel on railways. Among the subjects of papers that 
are expected to be read and discussed are ; The iron industry of 
the Urals, by Prof. II. Bauerman ; the solution theory of iron, 
by the Baron Hanns Jtiptner von Jonstorff; brittleness in soft 
steel, by Mr. C* H. Ridsdate f allotropic iron and carbon, by Mr. 
E. If. Saniter; the crystalline structure of iron, by Mi)r« Stead. 

The third annual Congress of the South-easterxi \Dnion of 
Scientific Societies will be held in the Town Hall, Croydon, 
on June a-4, On Thursday evening, June z, the President¬ 
elect, Prof. G. S. Boulger, will deliver the annual address. 
Among the papers to be read on the following day are— 
entomology as a scientific pursuit, by Mr, J..W. Tutt; the 
place of geology in education, by Prof. Logan I^bley; the 
nature of the soil in connection with the distributions of plants 
and animals, by Dr. H. Franklin Parsons; natural gas in 
Sussex, by Mr. C, Dawson. On Saturday, June 4, a discussion 
will take place on ideals for natural history societies, and how 
to attain them ; and Mr. E. M. Holmes will read a paper on 
1 x>tanica 1 work still wanting workers. A museum arranged 
by the lopal committee, Illustrating the natural history of 
the neighbourhood and other subjects, will be open during 
the Congress. 

The Times c»ritspondeni at Athens writes, under date 
April 18 ;—The French School of Archceology was to-day the 
scene of a brilliant assembly. The King, who was accompanied 
by the Crown Prince and Princes George and Nicholas, arrived 
at eleven o’clock, and tendered hit congratulations to M. 
Homolle, director of the School, on the occasion of its jubilee. 
M. Zaimis (the Prime Minister), M, Romas (President of the 
Chamber), M. Dclyanni, M. Ralli, and all the principal 
members of Athenian society were present, together with a 
great concourse of foreign visitors. In the course of an in¬ 
teresting address, M. Homolle made the announcement that 
M, Syngros, the Greek millionaire, had decided to erect a 
museum at Delphi, Speeches were then delivered by M« 
Cavadias, in the name of the Greek Archscologleal Society, by 
Dr. Ddrpfeld, on behalf of the foreign schools in Athens, and 
by M. Coilignon, as representing various French scientific In¬ 
stitutions. Count d'Ormesson, the French Minister in Athens, 
also delivered an address. 

Bv asUblishing a National Zoological Park, having for its chief 
object the coUocti^ and preservation of] Americim aiUpKms 
likely to become extinct, the Smithsonian Insritf^km has hsen. 
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th9 mean« o( develo{>ing an mtellig«ni iniemt in such cnliftctions ] 
in the United Stetesi and has stimulated other enterprises oC a 
similar character* Among similar soological preserves^ which 
tuve been projected and established in the United States since 
the establishment of the National Zoological Park, are the foliow- 
Ing t —The Blue Mountain Forest Park, established by the late 
Mr. Austin Corbin, is a large tract of forest and abandoned 
farm land, situated in the western part of New Hampshire, com* 
prising an enclosed area of 26,000 acres, Within this enclosure 
are kept about 4000 wild animals, including 74 bison, 200 
moose, 1500 elk, 1700 deer of different species, and 150 wild 
boars. These animals are rapidly,multiplying, and, with the 
CKception of the tnsonv which are shelter^ and fed during the 
winter,'live'in perfect :frMdom. In the Adirondack region of 
New Voirk a game preserve of 9000 acres has been stocked with 
elk, Virginia deer, mule deer, rabbits, pheasants, &c., and Mr. 
W. C. WJ>itney has established a preserve of 1000 acres in the 
Berkshire hills, near Lenox, Mass., where he maintains not 
6n1y the species of animals above mentioned, but also bison and 
antelope. Other preserves arc Ne-ha-sa*ne Park, in the 
Adirondacks, 8000 ; TtaticluiUity Park, near AUamuchy, 

4000 acres; the Ailing preserve, near Tacoma, Wash., 
JLOOO acres ; North Lodge, near St, Paul, Minn., 400 acres, and 
Furlough Lodge, in the Catskills, New York, 600 acres. These 
dre all fenced enclosures, well stocked with animals. » At Pitts¬ 
burg, Pennsylvania, in one of the public parks, a number of 
buildings intended lor the exhibition of animals are being con¬ 
structed. These are already nearing completion, and will cost 
more than 200,000 dollars, exclusive of the animals they are to 
contain*’?^ A further collection of buildings and enclosures in¬ 
tended fdr Ampeican animals only U also projected for that city. 
Finally, the New York Zoological Society has obtained from 
the city of New' York a grant of some 261 acres in the southern 
portion of Bronx Park, near that city, for the purpose of estab¬ 
lishing there a zoological garden, which is to be free to the 
public for at least five days in each week. Plans are now being 
pirepared for the development of a colledfion on the most 
generous and attractive scale. The bulletin issued by the 
Society states that it is expected that there will ht at once spent 
1 25, OCX) dollars for preparing the ground, and 250,000 dollars for 
buildings and enclosures. 

THn colony of beavers in the National Zoological Park, 
Washington, have now made themselves completely at home. 
The animals have constructed three large dams, one of which is 
at least 4 feet high. Each of these has been built wholly by the 
beavers themselves, either from tree.*; felle4^|>y them within the 
enclosure or from branches furnished them for food. They cut 
this material into suitable lengths, which they drag to the water, 
float to the dam, and there combine with mud and twigs to form 
a compact structure. In connection with each dam they have 
built houses, together with several smaller burrows in the bank. 
The entrance to the houses is always under water, and can only 
be reached by diving. The animats have become quite accus¬ 
tomed to the presence of man, and it is believed that under pro¬ 
per restrictions the public, may be allowed to see them at work. 

: Dr. a. Slabv, professor of electro-mechanksfk Rnd ‘heat- 
mechanics in the Technical High School at Charlottenburg, 
contributes to the Century (April). an illustrated 

article upon telegraphy by electric waves—or 

telegraphy by circuit ** he terms it, Prof. Slaby describes 
how he suGce^ed in establishing communication beta;een 
Sebdnebergi near Berlin, and Rangsdorf, at a distance of twenty- 
one kilometres. The Emperor of Germany ordered the balloon 
department of the army to asrist in the experiments, and 
balloons were anchored at the two places chosen for the 
tlAnsAttting and reeeiving stations. At both sutions thin 
Oop|>er wire was fiutened to the baskets of the balloons, 
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reaching two hundred and fifty metres to the apparatus. 
Connection with the earth was made by means of swords 
stuck in the ground*. The first telegram received under these 
conditions is reproduced in the article, and the clearness of the 
Morse characters upon it is most remarkable. The distinctness 
of the dots and dashes seems all the mure noteworthy because 
of the highly electrical condition of the atmosphere on the day of 
the experiments. The results demonstrated the possibility of 
using captive balloons on the high sea for purposes of com- 
I mutiieation by ethereal telegraphy. In place of balloons, kites 
of the modern form cam be used; for Prof. Slaby says a few ex¬ 
periments have convinced him that they are perfectly adapted 
to Carrying the thin wires required to connect with the 
apparatus. In connection with Prof. Slaby's observations, it 
is noteworthy that, during the past few months successful ex¬ 
periments on electrical communication without intervening 
wires have been made at places on the South Coast, under 
the direction of Signor Marconi. Regular communication 

maintained between Bournemouth and Alum Bay—'the 
distance between the two stations being about 14^ miles. 
Signals have also been exchanged between stations 18 miles 
apart, and arrangement.s are being made to test the capabi- 
lities^nf the instruments to receive at Cherbourg signals trans¬ 
mitted at Bournemouth—the intervening distance l)eing al>out 
60 miles. 

The concluding part of the 26th of Peter- 

ma$tH*s Mittheilungen contains a very comprehensive account of 
the distribution of rainfall over the solid portions of the globe, 
by Dr. A. Supan. The first rain-chart of the world was pub¬ 
lished by Prof. E. Loomis in 1882, in the American Journal of 
Scietttt* During the last fifteen years the number of rainfall 
stations has greatly increased, and the quality of the observations 
has,, generally speaking, much improved. Still the distribution 
i.s fe,r from satisfactory, as more than h&lf of the observaiion.s 
emanate from Europe, and even there large tracts are badly 
represented. The construction of a rain-chart always presen 
great difficulties, because the distribution of rainfall depends so 
gresnly upon local conditions, upon the exposure of the gauges, 
and the accurate mcasuiement of snow. And to be strictly com¬ 
parable the periods ought to be the same. But in a compre¬ 
hensive work, such as that now in question, the author has no 
choice but to select the best available materials, and this Dr. 
Supan has done, and gives full particulars as to the sources from 
which the information is obtained. In addition to tables giving 
the monthly and yearly values, the author gives a full discu.ssion 
of the rainfall of various districts, and the charts show very 
clearly both the mean annual amounts and the seasonal distri¬ 
bution. The work forms a valuable contribution to our know¬ 
ledge of the subject. 

Rekerring to the report from Vienna that Dr. Sichiff has 
successfully treated cases of lupus vulgaris by means of Rontgen 
raj's, the British Medical fournal remarks that his process is 
to Set Up an independent inflammation in the lupoid area by ex- 
poring the part to a very intense radiation. So far, investigations 
into the germicidal effects of Rbntgen rays have gone to show 
that their activity in this respect is not greater than that of 
ordinary light. But Dr. SchifTs result is not a germicidal one, 
and it is known th.at inflammation, and even necrosis, may result 
from exposure in certain cases, although the determining factor 
which leads to injury in somd oases but not in others under 
apparently similar conditions is unknown, It is not, however, 
altogether improbable that Dr. SchifTs results may be due to a 
direct germicidal action of Rontgen rays on the tubercle bacillus, 
Ught k deleterious to this organism, and Dr. Finsen, of Copen- 
bageu» has reported cases of cure in lupus by protracted exposure' 
to concentrated light, so arranged that the ultra-violet rays 
predominated. 
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We have received the first part (for 1896-97) of the Tracts* 
actions of the British Mycological Society. Descriptions are 
given of several new Fungi, or of species new to Britain. 

The Botanisches CentralblaU states that Dr. C. Marchesetti 
has undertaken a botanical expedition to Upper Egypt and Pales* 
tine; and Dr. M. Pedersen (of Copenhagen), an investigation 
of the vegetation of Disco Island, Greenland. 

At the venerable age of ninety, Prof. R. A. Philippi resigns 
the directorship of the National Museum at Santiago, Chile, 
which he has held for forty-three years. He is succeeded by 
his son. 

As “Circular No. 13," the United States Department of 
Agriculture (Division of Botany) publishes a description, with 
excellent drawings, of the edible and poisonous P'ungi natives of 
the Stales, by Mr. Frederick V. Colville. 

Prof. D. P. Pen hallow reprints from the Transactions o{ 
the Royal Society of Canada a useful review of Canadian 
botany from iSoo to 1895, being a paper read before the 
Botanical Section at the last meeting of the British Association. 

The American Naturalist for February gives a full account 
of the first annual meeting of the Society for Plant Morphology 
and Physiology, held at Ithaca, N.Y., on December 28 and 29, 
at which many important and interesting botanical papers I 
were read. 

The Botanical Gazette for March gives a list of the persons 
officially designated by the Government as botanists or myco- 
logisU in the United States, fifty in numl>er. These are situated 
at fifiy-one State experiment stations. Every Sutc in the Union, 
with the exception of ten, has its State botanist, New York and 
Connecticut having two each. 

The firm of J. B. Bailli^re et fils, of Paris, is publishing a 
** BtbJipgraphie Botanique," to appear in five monthly parts of 
3* pp,, each of two columns. The first fascicle, comprising the 
letters A to C, will appear shortly, The titles of abi^t 10,000 
volumes and pamphlets will be included in the work ; the date 
of publication, number of pages, and some account of the 
contents will, in each case, be included. 

Unoer the title, Z>/V Metamorphose der Pflanzen^ im 
Lieh/e paf^ntologischer Thatsachen^ the well-known palaeont¬ 
ologist, Dr, Potonii adduces arguments, derived from the geo¬ 
logical history of plants, in favour of the view that all the 
h^hcr forms of v^etable life have been derived, by metamor¬ 
phosis, from the forking of an archaic thalloid structure. 

The Btologtsches Centralblatt continues to publish a succes- 
sion of interesting papers in both branches of Biology. The 
phenomena of impregnation in the Khizopods, non-sexual pro: 
pagation in Phanerogams, the relationship between the arctic 
and the antarciic plankton, spermatt^enesis in Ba/udina -oivU 
/flro, the rclarionships between Phanerogams and Cryptogams, 
arasunqng the subjects discussed in the most recent numbers. 

We learn from iht Journal of Botany that a new British flora 
is in preparation by the Rev. E. F. Linton, who will take the 
LMdoH Catalogue for the basis of his work. A large number of 
*• forips,” and not a few distinct species, have been added to our 
flora since the publication of the last edition of the existing 
manuals. The publication is also announced of a flora of 
Cheshire by the late Lord dc Tabley, which will be edited by 
Mr* Spencer Moore. The flora of Kent, bv Mr. F, J* Hanbury 
and th^ Rev. E. S. 1 ^iCarshaU, is nearly ready for the press. 

MiBMhtuigeH co^ a nOw geologic^ map of 
Java and Madura, by Dr* R, D. M, Verbeek, which is a ctm* 
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siderable advance on that published by Junghuhn in 1855* A 
short paper discusses the relation of the topography of the 
islands to their geological structure. 

Dr. Max Ecker'I', of Leipzig, contributes a paper to PeUt*- 
mannU Mittheiiungen on the Karren and Schratten districts of 
the German Alps. Various forms of primary and secondary 
Karren are recognised ; the most typical form occurring in putc 
chalk at levels where weathering is greatest—1>. between 1600 
and 2300 metres. 

In r paper published in the Zeitschrift fur praktische Geologic^ 

, Prof. Dr. Rudolf ii^uber, of the University of Lauberg, discusses 
modem theories of the formation of petroleum. The author 
believes that the hypotheses at present in the field arc either too 
purely chemical or too purely gcolt^cal, and he criticises a 
number of them from this point of view, without, however, 
advancing anything definitely new to take their place. 

Wk have received a reprint, from the American Antiquarian^ 
of a paper on the geography of the Tsimshian Indians, by Mr. 
G. A, Dorsey, The Tsimshian Indians form one of the most 
important stocks nf the North-west; they inhabit villages on 
the Nass and Skeena rivers of British Columbia, and are distinct 
in language from the neighl>ouring tribes. Mr. Dorsey’s papcJr 
chiefly consists of a list of the villages, and notes as to narne^ 

I position, &c., of each. 

I The instruments devised for recording the occurrence of an 
\ earthquake, or analysing its motion are very numerous, and are 
described in many scientific journals. Dr, R. Ehlert has, there¬ 
fore, rendered a great service by collecting and ctassll^ing in 
one memoir ((ierlands Beitra^ zur GeopAysuh, vol. iii.) the 
accounts of all the more important seismographs and seiamo- 
scopes that have so fat been constructed. 

The latest addition (No. 1084) to the Smithsonian Miscel* 
laneons Collections is a **'Bibliography (1748-1896) of the 
Metals of the Platinum Group ** —platinum, palladium * irid UK 
rhodium, osmium, ruthenium—by Prof. J. L. Howe. The 
publication of this volume was recommended by the Committee 
of the American Association for the Advancement of $cienoa 
having charge of indexing chemical literature. All papers upo» 
metals of the platinum group found ti> scientific literature to the 
close of 1896 are given in order of the date of appearance^ 
and arc also indexed according to subjects and authors. It is 
thus easy to determine what papers have been published upon 
the physical and cheqiical characteristics and properties of any 
members of the platinum group of metals. The volume will 
therefore be of the highest value to many scientific investi¬ 
gators ; and by publishing it the Smithsonian Xnstitqlion ho# 
increased the obligations which men of science owe to the 
Institution for making works of this character available. 

The additions to the Zoological Society*! Gardens duHnj; the 
j past week Include a Macaque Monkey {Mncac$$s cynomoigut^ d ^ 
.from India, presented by Mr, H. Times; a Silver'backed FoE 
I (Caflrr chama\ a Surioate {SuriceUa teiroidactyla) from South 
Africa, presented by Mr. W, Champion ; a Grey^breasted 
VaxTokttx {Myopstttacus ntonuckus) from Monte Video^ pre^ 
sented by Mrs, Evelyn Heathootei a Gold Hieasant 
metUu picfn^ 4 ) from China, presented by Mra. Abbot RoUnlnA 'S 
a Z/mg-^ked Chelodine {CkeMiHa 

presented by Mr, R. Kirkwood; an I8abelllne Bear (C/rsusi 
isabeBimts) kom India, deposUad; a Red^vented Coekatbd 
{CacaB/a Aamatttt^id) from the mnpplXi« UUsa4»f im to€i^ 
Toucans Aim) from Gtdana, k Lapadng ( 

irw/oAw* tero KiioiaiTV^stt from LiotiolnAhife, 

jchased; a Gayat {Biboe fronts, i ), a 
d), a Hog Deer {Cenmponimus, 9), bom in m Garden** tir 
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Tmb Axthora’S f>B€TRtrM:—Profv E.-^G, Pickering tells ns in 
E Cirmhr (No; 18) of Ihe HorvBfd CoHege Observatory that 
the aMempiamade M pholograpMeg the apectrum of the aurora 
havefodwed wcoetsfulf 8^^ King havlng'obteinfd 

two iplalea, one on April f, 189^* and the other tms year on 
Marcri Oft the firM of these photographs four bright lines 
were visible after an expeskire of'l47 minutes, but uncertainty 
existed as ^6 the wave-lengths of dhese lines. |n the more 
recent nemtive two btight lines were obtained after an exposure 
of 141 rnmutes^ The brightest of these extends ftrom j^ato 
59»5, the wave-length oT the eecond being 4285. Auuming 
that these two lines were phntogra|!iAied m r8^, the wave- 
lei^h» of the four lines then olituned would be }86f, 39Zt^ 
4*fe, 4694- 

As regards the first ^woUftea, |863 and 3923, nothing as yet 
ean be said, as vmaal observations of the aurora have not 
extended so The line 4388 seems probably to be the same 
as observed in previous an rone by Lerastrom, W^kander and 
Oettingen, the wave-lengths given by them being 426, 428 and 
434 resMctively. The last of the four lines at 469 is a well- 
observed aurora line, having been seen no less than nine tithes 
by obseiwers) its-probable origin is the hot carbon band, which 
extends from 467-474 

Prof. Pickering mentions that the spectroscope employed to 
obtain these photographs was not specially designed for the 
purpose, but a new instrument is in course of construction with 
which it is hoped belter results will be obtained. 


THk Movement of Solar Kacula;.— By a minute study 
of the magnificent series of observations on sun-spots, made by 
Carrington and Spiirer, the difference between the times of 
rotation of the spots in difterent latitudes has been determined 
with great accuracy. Thus a strict relation was found to exist 
between the angular velocity of any stoI and its latitude, the 
former decreasing as the latter increaseo. Dunirftirther showed 
that exactlv a similar law existed in the case of the general 
surface of the sun, but with this exception, that the velocities of 
each latitude for latitude did not agree. An interesting inquiry 
was then to investigate the behaviour of the faculse, wnich 
recent photogra^ic methods have shown are so numerous over 
the solar disc. Facube, as many observers of the sun know, are 
not such stable phenomena as s^ts; nevertheless Wilsing, after 
a laborions investigation, came to the conclusion that they were 
imbued with a velocity that was constant for all latitudes, and 
equal to a movement of 14’*37 in *4 hours. Belopolsky, at a 
tater dkte, adopted a different method of Investigation, and was 
(Cd to draw the conclusion that faculse obeyed the aanae law of 
the variation of the angular velocity of rotation as the spots. 
More r^eiitly Wolfer, after a method somewhat analogous to 
that bmplcwed by V^ilring, came to the same conclusion as that 
arrived at by Belopolsky. 

In consequence the high importance that would be 
attached to a definite rCsuU of so Interesting a problem, Dr. W. 
Suato^ has undertaken a very complete investigation qf she 
mole subject, using as hfs data the mie bhotographs that'have 
Mh dbtmhed ip wc last few years (Mfmfiiretie 

dkx Scienegs dt PH^murg:' Chase J*kysko‘ 
vb'h V, No. ti). Oat of a total number of 460 
j^huesi |br the ybsrs he used 334 for this research, 

^be theYbllbw^ riiowipg by whom they 

Were taken ,. * * ■ 

'i.f .Bah>i>pjsk)'. ; 
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We cannot enter at length into the details of the method M. 
Stratonoff has employed in this long Investigation, but must 
confine ourselves simply to the results obtained. The measure¬ 
ments of the heliographic latitudes and longitudes of each of the 
1063 fiicuhs employed are given in the communication in one 
table, While a second Ls confined to the heliographic latitude of 
each facula with its angular velocity of rotation. The sum total 
of the research is that Wilsing^s result is not corroborated, for it 
is found that the facula: in different latitudes do not move with a 
constant velocity; in feet, the variation of the angular velocity 
of rotation must be represented by a more compUcated law than 
that in use for the spots. For latitudes 0^-8^ the angular 
velocity of the faculte remains nearly constant; from 9''-16^ it 
decreases rather rapidly to the extent of nearly o*’*4 ; for some 
range 6f latitude the Veloeify becomes again nearly constant, 
tending to increase rather than decrease. A rapidly slowing 
down of about 0° ‘5 hikes place between latitudes 25” to 34'', and 
after that in higher latitudes a very gradual diminution in velocity 
is noticed more pronounced than was the case in the equatorial 
zone. Thus it will be seen that velocities of rotation at the 
highest and lowest latitudes differ by nearly a degree, the 
characters of this variation being the same for both hemispheres. 
Spots, it may be added I have the tendency to dlmintsh the 
velocity of rotation of fecuUe. As regards the movements of 
facube, spots, and the solar surface, the faculse in all latitudes 
have the greatest velocity of rotation ; then come the spo^ which 
move more slowly, and lastly the solar surface, which has the 
least movement of all. M. Stratonoff suggests that perhaps 
these fects owe their origin In their difference of heights above 
the envelope of the sun. The author concludes his interesting 
paper with a series of instructive curves which convey very 
clearly to the eye the results of the investigation. 


VEAST AND ALCOHOLIC FERMENTATION 

"^HOUGH the knowledge of the existence of alcoholic fer- 
^ rnentation and the preparation of alcoholic liquids dates 
back to very remote antiquity, it is only within comparatively 
recent times that an accurate acquaintance with the actual 
nature of the process has been obtained. By the older writers 
many processes have been confused together under the name 
ferrfienution, though they have nothing in common but the 
evolution of gas which takes place as they go on. The true 
alcoholic fermentation, the formation of gas in the intestines of 
animals, and the effervescence which takes place when an acid is 
poured upon chalk, have alt thus been grouped together as com¬ 
parable phenomena. Of these different processes, however, that 
of alcoholic fermentation has been made most widely a subject of 
study, and from about the end of the seventeenth century definite 
vkws.as to what it really consists of have been entertained by 
scientific men. 

The correspondence between the alcoholic fermentation of the 
wort of beer, the must of wine and other saccharine liquids, and 
the disengagement of a gas under the influence of leaven in the 
manufecture of bread, had been noticed at a considerably earlier 
period. Very strange ideas were entertained as to the nature 
and action of the leaven. It was by some writers held to be of 
the same nature as that of the hypothetical philosopher's stone, 
and just as the latter was supposed to be able to transmute all 
metals by contact with them, so the leaven was considered to be 
able, in some occult way, to transform the dough into something 
resembling itself. One fact of importance comes out amidst all 
the mass of confusion, though its interpretatiun leaves much to 
be deured. This is the discovery that a ve^ small quantity of 
leaven is capable of transforming an alino.st indefinite amount of 
the dotigh. The dough wa*«, howc\*er, thought to be converted 
into leaven, and the capability established was distorted into a 
mark of identity with the philosopher’s stone. 

Xt was known, too, at an early date that besides an evolution 
of gas, alcoholic fermentation » always accompanied by the 
formatiqn of a deposit in the fermenting liquid, which takes the 
form sometimes ol a sediment, someiimes of a scum ffoating on the 
sttrfiwe. By many writers considerable importance was attached 
to this deposit, and to it was attributed some special occult force 
oapihle or determlmng 4he changes which could be observed. 
These changes were held by some, investigators to be chemical 
in imbue, rat still to .‘.be altogether different from ordinary 
cheerioal mactiona .ViOcnrin, who wrote towards the close of 

thgt. .thc .dcposited matter comr 
to the liquid a kind of internal inflammatioD^ and 
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determines thereby a purification of it, separating its limpid from 
its turbid constituents. Valentin realised that alcohol makes 
its appearance in the fermenting liquid, but supposed that it was 
in some way pre-existent in the extract of the genninated barley 
grains, and became active and capable of distillation only after 
being liberated from impurities which accompanied it, and which 
masked its special properties/ 

Van Helmont, wno wrote in 1648, though confusing fermenta¬ 
tion with effervescence, like most writers of the time, yet dis- 
linguUhed that a special gas, which he called the “ gas of wine,*' 
was produced during the former action, and pointcil out that it 
was different from the spirit of the wine. 

Attention was drawn to a distinction between effervescence 
and fermentation by de la Boe in 1659 and by Lemery in 1675. 
The first of these writers held the sounder view os to this 
difference, staling that in effervescence the chief reaction is one 
of combination, while in fermentation it is a question of de¬ 
composition. Lemery held, less accurately, that the chief 
difference between them was one of relative rapidity, fermen¬ 
tation being a slower and more complicated process. This 
theory of fermentation is stated by himself in the following 
words:— , ^ 

** I^our cxpliquer cet eflfet, il faut savoir que le moust contient 
beaucoup de set essential; ce sel comme volatil faisant effort 
dans la fermentation pour se detacher des jiarties huileuses mr 
lesquelles il elait comme li^, il les penitre, il les divise et illes 
ecarte juSQu’a ce que par ses pointes subtiles et tranchantes, il 
les ait rarcfi6es en esprit; cet effort cause I’^bullilion gui arrive 
au vin, et en m^me temps sa purification ; car il en faij s^parer 
et ^carter les parties les plus grossi^res en forme d’^ume, dont 
une portion s'altache et se p^trific aux c6t^s du vase, et I’autre 
se pr^cipite au fond, c*est ce qu*on appelle le tartre et la lie. 
L*esprit inflammable du vin n’est done autre chose qu’unc bufle 
exalt^e par des sels.'* 

Apparently, the first ideas on the subject that may be re¬ 
garded as at all clear, were advanced by Becher in 1682, and 
they mark an epoch in the development of our knowledge of it. 
This author ascertained the fundamental fact that only wc- 
charine liquids are capable of undergoing alcoholic fermcijta- 
tion, and he showed that the alcohol does not exist as such'in 
the original must of wine, but is formed during the operaliofi of 
fermentation. Bccher thought its formation to be due to a 
kind of combustion, as he ascertained that access of alf Is 
needed to set up the phenomenon. 

About the same time a theory of the nature of fermentation 
was advanced, which has much in common with the ideas 
maintained in later times by Liebig. This was due to Willis 
and to Stahl, both of whom entertained similar opinions on 
the subjecU It was that the ferment which they recognised 
as the factor that started the operation is a body possessing 
a peculiar internal movement or vibration, and that it transmits 
this vibt^tion to the fermenting material. Of course in the 
condition of chemical science at the time, there was no satis¬ 
factory statement possible as lu the nature of the changes caused 
by such vibration, but Stahl suggested that various decomposi¬ 
tions and vecombinations resulted therefrom. 

The next marked advance in our knowledge must be 
associated with the name of Lavoisier a century or more later. 
Up to his time no quantitative researches into the subject had 
been carritsd out The bodies capable of fermentation had 
been ascertained up to a certain point; besides the alcoho]^, 
the acetic fermentation had been discovered, and a pnoal 
analogy had been established between fermentation and putre¬ 
faction. The products of these fermentations had been ascer¬ 
tained to be carbonic dioxide, alcohol, and acetic acid. Very 
little acquaintance had been made with the ferment, which was 
shortly to be recoj^sed as a definite vegetable organism. 

While Becher first pointed out the necessity for the presence 
of sugar in the fermenting liquid, Lavoisieir studied quantitatively 
the relations of the sugar to the derivatives of it formed during 
the fermentation, and came to the conclusion that the op>eration 
consisu of a separation of the sugar into two parts, one of which 
becomes oxygraated to form carbonic dioxide, while the other 
is converted into alcohol. He says that if it were possibly to 
recombine these two substances, alcohol and carbonic dioxide, 
sugar would again be formed. 

It is apparent that though Lavoisier’s methods of analysis 
were imperfect, and hU figures inaccurate in consequence, jet 
his general conclusions were sound. Towards the year ill5 
analyses by Gay^Lumc, Thenard, and de Saussure fig^ 
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definitely the composition of sugar and alcohol. These more 
accurate analyses confirmed Lavoisier’s position, but revealed a 
discrepancy which for a long time remained unexpSained. Com^ 
putation or the composition of sugar based upon the CO^ and 
alcohol formed during its fermentation .pointed to its having the 
formula (taking the modern values of the atomic weights)^ 

the decomposition being capable of expression by the equation 
aCJlflO + 3 UOa. The analysis made by Gay-Lussac 
and Th^nard of cane-sugar itself demanded the formula 
CijHsttOn- These authors were unable to account for the dis¬ 
crepancy which remained unexplained till Dubrunfiiut in 1832 
observed that before cane-sugar could ferment, it became trans¬ 
formed into another form of sugar which is non-crystaUisable.. 
Dumas and Boullay in 1828 tried to reconcile the discrepancy by 
assuming that the fermentation is accompanied by the absorption 
of water. We have in the work of these three investigators the 
substance of what we now know to be true, that the fermentation 
of cane-sugar involves two processes, the hydrolysis of the cane- 
sugar with the formation of hexoses, and the decomposition of 
these with the formation of alcohol and carbonic dioxide. 

During the progress of these investigations into the chemistry 
of fermentation a certain study of the fermenting body was being 
carried on by various observers. As long ago as the yeast 
of beer was examined microscopically by Leuwenheek, who stated 
that it was composed of little ovoid or spherical globules, but was> 
not able to determine their nature. Sulisequent writers con¬ 
sidered them to be of animal origin, but very little was definitely- 
ascertained about them till the fourth decade of the present 
centupf, when Cagniard de I.Atour, repeating Leuwenhoek’s. 
experiments, saw that yeast is composed of a mass of organised 
globules capable of reproduction by budding, and appearing to 
belong to the vegetable kingdom. He concluded that very 
probaoly they disengaged the carbonic dioxide and fermented 
the liquid by some effect of their vegetation. Before de Laiour 
and writers contemporary with him the yeast was generally 
considered to be of an animal rather than a vegetable nature,, 
this view being promulgated especially by Fabronl, Desmazicres, 
and Astier, the latter ch whom neld that it could only live at the 
expense of the sugar which it decomposed. Since the time of 
Mmn the true systematic position of yeast has been recognis^« 

The work of Astier and of C. de Latour laid the foundation 
for the more complete and satisfactory views of Pasteur, whose 
researches have thrown so much light upon the whole procesis 
of fermentation. 

One of the most important discoveries that we owe to Pasteur 
is that alcoholic fermentation is accompanied by the coincident 
formation of glycerine and succinic acid, and that, therefore^ 
the equation given above by no means represents all that is 
taking place in a fermenting liquid. Without committii^ hinf- 
self to an equation to represent the whole decomposition, Asteur 
determined by quantitative methods that about 4 per cent of 
the sugar which disappears in the process of fermentation does 
not ^e rise to alcohol, but to glycerine and succinic acid* 
In addition to ordinary ethylic alcohol, also small quantities of 
higher alcohols, in varying quantities, are always or generally 
formed. 

Pasteur’s theory of fermentation is the natural outcome and 
the completion of the ideas of Astier and of C. de Latour. 
In his own words it may be stated : Mon opinion la plus 
arrfit^ sur la nature de la fermentation alcoolique est celle-ci z 
L’acte chimique de la fermentation est essenti^ement un 
pb^nomine corr^latif d'un acte viul, commengant et s’arrdtant 
avec ce denier, le pense qu’il n'y a jamais fermentation al- 
coolique sans qu’ll y ait simultanemcnt or^isation, develop- 
pement, multiplication de globules, ou vie continu^e, pour 
sttivie, des globules d^ji formas.” 

This hypothesis, originally advanced by C. de Latour, did 
not, however, obtain acceptance at once. It was opposed 
strongly by Liebig, who put forward a view which is a modi¬ 
fication of that advocated so long before by Willis and by 
Stahl According to Liebig, the cause of fermentation is an 
internal rnolecular movement or vibration which a body in the 
course of its decomposition communicates to other mattefs whose 
elements are held together with very feeble affinity. liebig 
says: LA levure de bi^re^ et en g^ 4 ral toutes les matiirea 
animales et v^ules en putrefaction, reportent sur d’autrea 
corps retat de aecompoaition dans lequel elles «e trouvent etles** 
mfimesi le mouvement qnip pur la perturbation 
s’imprime k leur^ proptes £ 14 mci)U, ae cottanmlque 
aux iXimtnti des corps qui st trouvent en ooBtael avee«lU*^^’ 
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This explanation seemed to apply to all fermentations be¬ 
sides the alcoholic one, and was for that reason favourably 
received by many ; some, indeed, thinking that all fermentations 
were fundamentally alike, and that the dlflerent products were 
due to the degree of the alteration of the decomposing sul^tance. 

This view ted to the idea that the action of the yeast was 
not due to its vital processes, but rather to a decomposition of 
its proteid constituents regarded simply as nitrogenous sub¬ 
stance. 

A third hypothesis was advanced by Berzelius, who thought 
that fermentation is a contact action due to a catalytic force. 
This idea has met with very little support. 

Pasteur’s biological explanation of the action of yeast 
gradually made itself accepted, even to a certain extent modi- 
^in^ Liebig’s position. The latter chemist, in his later 
writings, while adhering to his theory of a molecular vibration, 
insists that it U not antagonistic to Pasteur's views, but that 
the movement is set up by the organisms in the course of their 
vital activity. 

The dependence of alcoholic fermentation on the presence of 
yeast in a living and active condition seemed, so far as the 
earlier observers went, to be absolute, and the power of the 
organism to bring it about appeared to indicate a special 
property of the yeast cell. The question, however, was soon 
raised whether or no this property was shared by other or¬ 
ganisms than this simple one ; whether, in fact, it» was not 
rather a manifestation of certain powers of vegetable protoplasm 
when placed under abnormal conditions. Reasons for holding 
the latter view were soon forthcoming. 

In 1869 MM. Lechartier and Bellamy published an account 
of some experiments made with ripe fruits, which they kept 
for several months in the absence of oxygen. They found that 
under these conditions the fruits gave off continuously a certain 
quantity of CO^ and that at the end of the experiment the 
pulp contained a measurable quantity of alcohol. Microscopic 
examination of the pulp showed it to be free from any yeast 
cells. These observations were shortly afterwards confirmed 
by Pasteur. 

In speculating as to the part which these fermentative pro¬ 
cesses play in the life of the vegetable cell, Pasteur came to the 
conclusion that the fermentative power was connected with 
nutrition in the absence of free oxygen, and that the effort to 
obtain oxygen under these conditions led to the decomposition 
of the sugar. He strengthened himself in this opinion by ex¬ 
periments on the cultivation of yeast in the absence of free 
oxygen, carried on side by side with others in which the gas 
was supplied freely to the oi^anism. In these experiments he 
found that the relative weights of yeast formed and sugar de¬ 
composed were very different under the two conditions. When 
no oxygen was supplied, fermentation was very slow, and for one 
part M yeast formed 60 to 80 parts of sugar disappeared. When 
oxygen was admitted the fermentation was veiy rapid, but for 
one part of yeast formed not more than 4 to 10 parts of sugar 
were decomposed. This difference was not due to any weaken¬ 
ing of the energy of the yeast in the second case, for when some 
of it was removed and made to act on sugar in the absence of 
oxygen, it behaved just as did that which was used in the first 
experiment. 

In this way Pasteur was led to hold that fermentation is a 
kind of intra-niolecular respiration, a view which, however, was 
not allowed to pass without challenge. 

SchUteenbeiger argues against it with some force, pointing 
out at the outset that there >eems to be a contradiction between 
the fects and PastewPs inferences. In the presence of free 
oxygen we haVe a very active fermentation set up, while the 
yeast is said to possess less fermentative power. Schiitcenberger 
cbdms that the fermentative power is not the same thing as •the 
power of growth, nutrition, and multiplication ; that it is a 
distinct quality which exists in the ytast cells so long as they 
are living but is not directly related to the respiratory process. 

He bases his view on experiments carried out to ascertain how 
respir^n is affected under changed conditions. The results he 
obtained were briefly the following j— , ^ 

(1) In a sratery liquid without sugar, but containing oxy|^ 
in solution, the quantity of oxygen absorbed in unit time by a 
giamme of yeast is constant, whatever proportion of oxygen is 
present 

(4) In a sacChari&d U^utd, containing also albuminous matter, 
and with oxygen In sdhition, the same result is obtained, except 
that the quantity absorbed in unit time is greater. 
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(3) In two digestions, carried on side by side for some time, 
one being supplied continuously with oxygen and the other 
deprived of it, the former produced most alcohol. 

If the decomposition of the sugar had been the result of the 
respiratory activity of the yeast cells at the expense of the com¬ 
bined oxygen of the sugar, it would seem that fermentation 
should either not have taken place at all in the presence of free 
oxygen, or that it should have been much less than in the other 
case, whereas the reverse is what is found. 

Hence, Schlitzenberger comes to the conclusion that the 
sugar Is alimentary and not respiratory. 

Pasteur’s theory has also found a powerful opponent in 
Naegeli, who held views much like those advanced by Liebig, 
Willis and Stahl. He thought that the decomposition of the 
sugar is brought about by vibrations of the plasma molecules, 
transferred to the fermentable substance, and that it takes 
place to a small extent only inside the cells, but to a much 
greater one in the liquid outside them. 

A great development of our knowledge of the details of 
fermentation has taken place during the last twenty years, due 
in large measure to the labours of Hansen. Prior to 1878 
much uncertainty prevailed concerning the true Saccharomy- 
cefes. By most laborious and careful cultivation, an ac¬ 
quaintance has been made by him with the life-history and 
mode of behaviour under various conditions of six definite 
species of these fungi. Other investigators have described v»ther 
species, and a copious literature has sprung up on the subject. 

Another fact of impoitance has also been ascertained 
which explains the discrepancies of analysis observed so long 
ago by Gay-Lussac, I)uma.s and others. It was mentioned 
above, that the composition of the fermented sugar as com¬ 
puted the measurement of the CO^ and alcohol it 

furnished, must be expres.sed by the formula QHiaOa. 
while the analysis of cane-sugar showed it to l^e 
Dumas suggested that it took up water during the alcoholic 
fermi^ftation. It is now known that this hydrolysis takes 
place before such a fermentation begin.s, and that it is set 
up by a special enzyme which can be extracted from yeast. If 
a wajieir^ extract be made of yeast pressed till nearly or quite 
dry, ih^ cells give up to the solvent a which has been 
caile^i' inverttn or invertase. When a liquid containing this 
is adUed to a solution of cane-sugar, the latter is found to be 
very tapidly split up according to the equation 

CjjIIjjOji + HjjO = -+■ 

Two sugars are formed, one of which rotates a beam of 
polarised light to the right, the other to the left. These, which 
were on'this account termed dextrose Icimhse resi^ectively, 
are now known as ^lutost and fructose. These two sugars are 
those which undergo the alcoholic fermentation, while the cane- 
sugar itself is incapable of so behaving. The extract of the 
yeast can carry out the hydrolysis without the cells themselves 
being present. 

More^tecently still, the su^ar maltose^ which is the product 
formed 'by the action of diastase on starch, and whicli is 
consequently always present in malted grain, has been ascer¬ 
tained to undergo a similar hydrolysi-s to cane-sugar, but to 
yield'two molecules of glucose in consequence. The enzyme 
whfeh causes this hydrolysis is also present in the mall. ' It is 
calM by some writers glucascy by others maitase, 

FikSher states that such an hydrolyris is necessary in the case 
of all ^^ysaccharides, or sugars with the empirical formula 
Thus the sugars which are immediately capable of 
giving rise to alcohol are especially glucose sand fructose; 
Uiose which are commonly found in the liquids which are 
fermentable being, in addition, cane-sugar and maltose. The 
latter alivays undergo conversion or hydrolysis, and form one or 
both of the former. 

Th^ course of action on mixtures of these sugars in the pre¬ 
sence of different species of yeast is often very different. TJius 
Hansen's six true species, of Saccharomycetes, all hydrolyse 
both cane-sugar and maltose, besides carrying on alcoholic 
fermentation of their products* S, Marxianus differs in. not 
attacking maltose, while 5 . membranafacuns ferments none of 
them, and does not contain invertase. Other organisms have 
similar idiosyncrasies. 

Fischer advances a hypothesis to explain this great variety of 
action, which throws a great deal of light on the subject. . Re- 
coguiring, as it is now possible to do, that different sugars l^ave 
dit^ent molecular configurations, he suggests that the ferment- 
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alive principle of the yea»t, whatever it may be, must possess a 
corresponding or complerpentary comfiguration, and so be able 
to come into very close relation to the molecule of the sugar it 
ferments» much as a key can only unfasten a lock for which it is 
constructed and to whose parts its own shape corresponds. The 
configuration of the two fitting as it were into each other, the 
disruption of the sugar molecule by the action or possibly vibra¬ 
tion of the fermentative principle becomes conceivable. 

Fischer does not base this hypothesis upon supjxisition merely, 
but has tested it by studying the action of some of the soluble 
enzymes upon the bodies they attack. His results with inver- 
lase arc very interesting. According to Van ’l Hoff's stereo¬ 
chemical theory, there are possibly to be found two methyl- 
glucosides, a and ; 9 , which differ only in their configuridion. 
Fischer synthesised both these bodies and heated a quantity of 
each with 20 times its volume of invertase solution to 30-33* C. 
At the end of some lime about half of the a body was hydrolysed, 
yielding glucose as one of its products. The B body underwent nd 
change. Vet the two melhyl-glucosides have the same composi¬ 
tion, are formed from the same alcohol fmethyl alcohol) and 
from the same sugar (glucose), and differ only in the configuration 
of a single carbon atom rendered asymmetric by the introduc¬ 
tion of the.methyl group into the sugar. 

The great advances made in the study of fermentations under 
the action of soluble enyzmes during late years, has drawn the 
attention of many to the possibility of the secretion of an alcohol* 
producing enyzme by the yeast cells. It is evident that the intro¬ 
duction of the idea of an cnyzme need not involve a new view 
as to what fermentation itself is. It is only necessary to sub¬ 
stitute the secreted enzyme for the protoplasm of the cell, as the 
active agent in the process. 

The idea was advanced some time ago by Bert helot, who 
compared both lactic and alcoholic fermentations to the con¬ 
version of starch into sugar. It has also been suggested by 
Moritz Traube and by Hoppe-Scyler. 

The enyzme has, according to Buchner, actually been prepared 
from very active yeast by grinding the cells and squeezing the fluid 
contents from the resulting mass under the very heavy pressure 
of 500 atmospheres to the square inch. 

As a review of Buchner’s work appeared in thi.s journal com¬ 
paratively recently, it is not necessary to recount his experiments 
in detail. 

The discovery, should it be confirmed, deals a very heavy 
blow to the vibration theories of fermentation due to Liebig and 
Naegeli. ‘ Their views arc only tenable on the theory that most, 
if not all, of the action takes place in the liquid outside the cells. 
If Buchner is correct, and the work is done by means of an 
enzyme, it must necessarily be ifUra ailuiar^ for enzymes, so far 
as they have at present been investigated, show no tendency to 
diffuse througli such a membrane as the cell wall. It also 
militates against Pasteur’s theory of intramolecular respiration, 
which demands the idea of the decomposition l>eing brought 
about by chemical action l^tween the protoplasm and the body 
from which it, according to the theory, obtains it.s oxygen. 

J. Reynolds (;reen. 


bordering on the Eastern half of the M«<Btermn4«n, and Ktmch- 
itig east wards to the Perrian Gulf. The time, eo mr Egy^ii 
conceitied, itxclades the whole period from the fint Phmoh, 
Menefl, to the conquest of the country by Alexander the Gr^ ; 
ranging from about r.c. 4400 to B.c. 352. The chronology 
employed throughout is that of Dr. Wallis Budge, of the British 
Museum, who has adopted in the main that of Brtigsch 
This period of 4000 years appears to me reasonable, and errs, if 
anything, on the side of moderation. Our knowledge of ^he 
other nations does not extend to anything like so refmote a 
limc- 

Eovpi’. 

If we take as our starting-point Seneferu’s triumphal tablet in 
Wady Maghara, in the Sinaitic peninsula, we see 4he king 
fiounshing his ^ttlc-axe over the head of his enemy. This 
^mbolises the conquest of the copW and turquoise mines of 
that region, and implies, of course, their previous existence as a 
source of wealth. In the hieroglyphic inscription above his 
head there is not only the king’s name spelt phonetically, but in 
the royal titles are seen two ideographs which bear upon our 
subject. One is the necklace or ornamental collar whlcn U the 
well-known symbol for gold ; and the other an axe, the head of 
which resembles rather that of a, copper than of a stone weapon. 
These titles have no reference to the metals themoelves, but 
mean Golden Horus and ** Beneficent.Divinity.” Before such 
symbols could be used to express abstract ideas, they must have 
Men well known in their concrete form. The date assigned to 
Seneferu is H.c. 3750; but the discoveries of the past year haye 
pul in our possession the actual metals themselves, of a much 
greater antiquity. M. de Morgan, late Director General of 
Antiquities in Egypt, has explored an enormous royal tomb at 
Nagada, the centre chaml^er of which contained the mummy of 
the Pharaoh, with the cartouche of King Menes, the reputetl 
first King of Egypt. If it be really his tomb, the probable date 
will be II. c. 44CX). What is interesting to us is tnat in two of 
the chambers, among a multitude of articles made of ivory, 
quartz, porphyry, wood, ala)>aster, tortoiseshell, mother-of-pearl, 
obsidian, earthenware, cornelian, glass and cloth, there were 
found some small pieces 0/ metal, viz. two or ihrw morsels of 
gold, and a long bead of that metal of a somewhat crescent form, 
together with some articles of copper—kind of button, a bead, 
and some fine wire. The button was analysed by M. Berthelot, 
the well-known French chemist and politician, to whom we are 
indebted for the examination of a very large number of ancient 
metallic objects ; he states that it is nearly pure copper, without 
arsenic or any other metal in notable pro^jrtion. ^ 

These are the oldest metallic objects m the world to which 
we can assign a probable date. But Prof. Flinders Petrie had 
discovered, three years ago, also at Nagada, a great number of 
objects of the same character, and among them a few small 
copper implements. Some filings from a dagger, a ceft^ and a 
little harpoon were analysed by me, and found to consUt of 
practically pure copper, without any trace of tin. The remains 
of these hlings are in the little bottles on the table. The age of 
these tools mutit be comparable with that of the royal tomb, and 
may possibly be even older. 


THS METALS USED BY THE GREAT 
NATIONS OF ANTIQUITY} 

A T the beginning of this century little was known of the great 
nations of antiquity, except through the classic poets and 
historians, and the sacred writings of the Hebrew peo{>te. Since 
. then our knowledge has been enormously increased by the labours 
of scholars and explorers; the ruins of ancient cities have been 
exhumed, and the contemporary literature of ^ypt and Assyria, 
inscribed on papyri or tablets of clay, and painted or carved on 
the walls of temples, palaces and tombs, has been deciphered^ 
What is in some respects still more innrportant is, that objects 
found in these ruins nave thrown great light upon the daily Itfq 
of the people, and their momenta] and useful arts. One of the 
departments of this inquiry concerns the metals used by the 
different nationi, and at the rUfferehC epoch#of their history; and 
it is to this that my attention will be confined this evening. The 
difficulty I experience is the vast amount of material; and I 
cannot attempt anything more than a generalvleW of the subject, 
and some Of tH# mo«t salfent points, 

The area over which the inquiry extends is that of the kad# 

1 X Friday c U-duMe deUverdd at iba Royal tatdtiukMi, m 

Febrwaryti, by Dr. J. B. Gladstone. F.R.S. 


Of about the same period, and [perhaps even earlier, area 
number of tombs at and near Abydos, which have; been explored 
by M. Am^lineau, bearing the names of king# unknown to 
history, accompanied by hlbroglyphlcs pf archaic form* lu 
these have been found larger quantities, of copper, utensils, viz. 
pots, hatchets, needles, chisels, &c., which M. Berthelot, als<> 
finds to be nearly pure metal, but some contain a little arsenic. 
It would appear, therefore, that the Egyptians, at the very be¬ 
ginning of the historic period were acquainted lyith the use of 
gold and copper. Let us foHow the history of the#e tWjp 
beginning with gold, whffch, as li is hativh» was 

probably the first knoivn to hkh. ' .... 

According to a letter lust recriTved by me fi’qtti M^ttrjhelot, 
all or nearly ail the aiict^t gold that he ha| e#amiifedjiiminin» 

-- dolourel^^^ 

d hi ifcreat.^f'" 


more or sflvdr. 'This 
termed electruih, khd was fi ^ 
where the PactoUis and dthef Strums 
saz^. ” Gold is firequently represented in ^ %ynciah 
ana pieture#j fot instiliice, In the^ety ihterefdnjg 
life at Belli Hasean, b.c. iBurirtttidn# 


throw upon the #cvcca- we see the ^diinil 
wei|^iftg'd«! theinetib 
the eid df blowpipe ind jfrfneeh, ijh ‘ ‘ 
into the proper forms. In the 
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find a lady bargaining for a necklet; and in another picture we 
gee the we^hiiig of thick rings of ^old and of silver, which were 
used as articles of exchange. 1 wish I could show you the ex¬ 
quisite gold jewellery, inlaid with gems, found in the tombs 
of four princegges buried at Dahshur, about B.c. 2350, and 
which is now exhibited in the museum of Gizeh ; but I can 
throw upon the screen the photograph of the beautiful enamelled 
gold necklace of Queen Ahhotpu, b.c. 1700. The great kings 
$eti I. and Rameses IL, b.c. 1300, worketlextensive gold mines 
in Nubia, which yielded gold free from silver.’ 

To return to the history of copper. In the inscriptions we 
cannot distinguish between copper and its various alloys, for 
they arc all expressed by the general term ckemit and the symbol 
of the battle-axe blade. But if we can get the substance itself 
and analyse it, we know what we are dealing with. Many 
specimens of copper implements dating from the fourth to the 
sixth dynasty, from B.c. 3750 to 3100, have been examined. 
They consist of almost pure copper. One of the earliest, 
analysed by me, was a piece of a vessel from El Kab, which 
contained 98 per cent, of copper, the remaining 2 per cent 
being made up of bismuth, arsenic, lead, iron, sulphur, and 
oxygen, evidently the impurities in the original ore. 

It was evidently very important for the Egyptians to harden 
the copper as much as possible ; and this might be effected in 
several ways; (i) by hammering, (2) by the admixture of 
arsenic, (3) by the admixture of tin, (4) by the admixture of 
zinc, (5) by the presence of a certain amount of oxygen in the 
form of cuprous oxide. As td arsenic, some of the oldest 
copper implements contain a notable miantity. Dr. Percy 
found 2*29 per cent, in a knife which was dug up some distance 
below a statue of Rameses IT. ; and I found 3*9 per cent, in a 
hatchet from Kahun, dating back to B.c. 2300. It is said, how¬ 
ever, that the addition of 0*5 per cent, of arsenic is sufficient to 
produce a hardening effect ; and many specimens of ancient 
copper impletnents contain this amount, though the proportion 
of arsenic in copper ores themselves rarely exceeds 01 per cent. 

As to the mixture of tin. It is well known that bronze, the 
alloy of copper and tin, is stronger than pure copper. The 
extent of this depends upon the proportion of the two metals, 
and probably on other circumstances. The oldest supposed 
occurrence of an admixture of tin is in a bronze rod found by 
Flinders Petrie in a mastaba at Medum, probably of the fourth 
dynasty, which I found to contain 9*1 per cent, of tin. It seemed 
so improbable that tin should be employed at so remote a period, 
and that in sufficient quantity to make what we call gun-metal, 
that I was suspicious of its genuineness, notwithstanding the 
very circumstantial account of its discovery ; but M. Berthelot 
has since found in a ring from a tomb at Dahshur, believed to 
be not much later than the third dynasty, 8‘2 per cent, of tin ; 
and in a vase of the sixth dpasty, 5’68 jicr cent, of tin. These 
seem to restore the credit of Dr. Petrie's ^ecimen. At a later 
period weak bronzes become common. Thus, at Kahun tools 
KKund in a cai3>enter's basket by Prof. Petrie contained varying 
ahiounts of tin from 0‘5 to 10 o per cent.} 6 or 7 per cent, 
df tin was subsequently common, Bronte implements abound 
in Egypt, I am able not only to throw upon the screen repre¬ 
sentations of arrow- and spear-heads and battle-axes, but, 
through the kindness of Sir John Evans, to show a beautiful 
large spear-head with an inscription of King Karnes (B.c, 1750) 
down the blade, 1 am aliK) ihdebted to Prof. Flinders Petrie 
and Dr. Walker for this collection of implements of the twelfth 
dynasty from lUahun. including aline mirror With ivory handle, 
necklets, and a bronze casting for a knife which was never 
ftntidied ; also many o^ects of the eighteenth dynasty, or there- 
abouta^ such asa-swordf, dagger and axe, together with mirrors, 
bmcelets, earrings and pendants, and a steelyard. My own 
cnllettlon contains specimens of what are believed to be razqra 
of different types, ana ernkU statuettes 

As to the aomtxture of zinc. There does not seem t6 be any 
specimen of brass, properly so called, found in Ep'pt within the 
Mrind of onr inquiry; but various attempts are known to have 
been nmde to imitate gold, of which autochalcum is an instance, 
and thm nu^ have yellow brass. 

' M to Dxym. It is generally supposed to exist in copper lb* 
fhe form ot ^e red cuprous oxide; am most of the copper, and 
Wtttiy of the bronset implements have a covering of this sub^ 

< dlM the IffCUira was deUvared the Exploration Fund has imuad 
thteor .? ftwm Whichh^ appeSM thaf In the 

and a plMUre ef SB artifiow weigoing a copper bowl^ 
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stance. This is caused by the gradual formation of an oxy¬ 
chloride of copi'kcr through the action of alkaline Chlorides m 
(he soil, aided by the air and moisture. Berthelot has worked 
out the chemistry of this substance very fully, and show^s how 
when once formed it gradually works its way into the solid 
metal, transforming it into the suboxide, and frequently dis¬ 
integrating it. Some good specimen^ of little bronze images 
suffering this disintegration are exhibited hy Mr. Joseph Offord. 
Two at least of the copper adzes on the table consist to the 
extent of 30 or more per cent, of oxide of copper; they are 
exceedingly hard, and it becomes a question whether the 
formation of the oxide is due to the slow chemical change, or 
whether it was purposely produced in the manufacture in order 
to harden them. The effect of different proportions of oxygen 
on the tenacity of copper is known to be very various, and 
certainly deserves further investigation. 

It is difficult, or rather impossible, to express in definite 
figures the advantage gained oy the ancient Egyptian metal¬ 
lurgists through this alloying of the copper. Arsenic, tin, or 
zinc may and do affect the hardness or the tenacity, or the 
elasticity, in difi'erent ways, and also according to the proportion 
of the metal united with the copi)er. Thus there are several 
very diffefent kinds of alloys of copper and tin, though they are 
all included under the name of bronze; moreover, a piece of 
copper which has been exposed to a considerable stress is 
permanently altered in its properties. Again, in any table of 
numerical values it should be taken into account whether the 
copper with which the alloy.s are compared h;id been made as 
pure as possible, or contained a normal amount of oxygen.’ 
We must rest contented with the knowledge tliat copper can be 
rendered stronger and more serviceable by these means, and 
that the ancient artificers were acquainted with the fact. 

After the extensive use of copper and bronze in ancient 
Egypt, other metals were gradually employed. Silver, as dis¬ 
tinct from electrum, seems to have been little used, except for 
ornamental purposes.'•* The diadem of one of the kings named 
Antef (b.c. about 2700), and that of the Princess Noubhotep 
(b.c. 2400), were made of silver and gold. Silver also occurs 
among the beautiful jewellery of the princesses buried at 
DahZhur, and that of Queen Ahhotpu. But when the inter* 
course between Egypt and the neighbouring nations of Asia was 
better ekablished, silver l>ecamc much more common ; thus we 
find it frequently mentioned in the Great Harris papyrus (b.c. 
1200), in which the King Raineses III. describes his magnificent 
presents to the temples and priesthood of Egypt. The metal 
lead also occurs fr^uently in the same lists, and was used, as 
elsewhere, for mixing with copper and tin in the formation of 
the easily fusible bronze used for statuary. 

Tin has a more interesting history. We have found it used in 
combination with copper as far back as perhaps B. c. 3400, and 
enormous quantities of it must have been afterwards employed. 
It is still a question whether in the first instance some 
stanniferous copper ore was used, or whether the Egyptians 
found that the addition of a certain black mineral was advan¬ 
tageous for hardening their copper, or whether from early days 
they reduced the metal from its ore and added it to the copper 
in the furnace. That, at any rate, they were afterwards 
acquainted with the metal itself, is clear from the discovery by 
Flinders Petrie of a small ring at Gurob (B.t. 1450), which, on 
examination, I found to be of tin, imperfectly reduced from its 
ore. Berthelot has also analysed what was essentially a tin 
ring, though alloyed with copper, dating about a century later ; 
ana Prof. Church descril»es a scarab of the same metal, which 
was (bund on the breast of a mummy of about the seventh 
century B.c. This metal also appears more than once among 
the rich gifts catalogued on the papyrus of Rameses III., if 
♦* Uhi** is to be so translated. 

Although kohl, the sulphide of antimony, was used for black¬ 
ening the eyebrows from a very early peri(^, I am not aware of 
Uny metallic antimony in Eg^pt of older date than some beads 
found by Prof. Petrie at Illanun in a tomb of about 800 B.c. 
They proved to be fairly pure metal. It is curious that the art 

t For tabulated mtiUsor experiments bearine on those points, see “ The 
Teetinfi of Materials of Cnnatruction," by Prof Cawthorne tlnwin | and 
the Moottd Report to the Alloys Research Coniinhtee of the Jnsiitution of 
Mechanical Engineers, by Prof. Roberts-Austen, with the discussion 
thereon.—/'fw. Inst, Mtck, April 1803. 

s hi the translation of “The Book of the Dead,” by Dr. Wallis Budge, 
vok ill., puhUahed since the lecture, it appears that in one of the oldest 
chaptcnyeakl to have been found fay Herutauf, about e.c. 3600, there is a 
fonaUlary tp be said over a scarab , of greenstone encircled with aWdof 
refiiusd copper, and having a ring of silver. 
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of preparing this metal was afterwards lost, and only rediscovered 
in the fifteenth century of our era. 

The period of the first use of iron in Kgypt is at present a 
matter of great controversy. Some contend for its use even in 
the mythol^ical period, while others would bring it as late as 
800 or 600 w.c. There exist the oxidised remains of some 
wedges of iron intended to keep erect the obelisks of Hameses 
II. at Tunis, which is near the border of Palestine ; but there is 
no positive proof that they were placed there during his reign. 
I have little doubt, however, that the Black Baa^ mentioned 
several times in the Harris papyrus, b.c. 1200. is the same as 
the jiwAar cri^rtpos of Hesiod ; t\e. iron. In the long account 
which King Piankhi gives of his invasion of Egypt from the 
Upper Nile, he mentions iron more than once among the presents 
made to him by the minor chieftains of the time in token of their 
submission, indicating that at this period, B.c. 700, it was still 
not very common. 

Assyria. 

In the country lying between or near the Euphrates and the 
Tigris we have some antiquities dating, perhaps, us far back as 
any in Egypt. We have also a great amount of Accadian and 
Assyrian historical and other literature on tablets and cylinders 
of clay, and on the walls of the great palaces and temples. As 
in the case of Egypt, the discoveries of the remotest age are 
those which have been most recently published. Dr. Peters has 
just given us the records of the explorations of the American 
Oriental Society at Nippur, and describes the successive layers 
of the great temple of Ilel. These appear to indicate the absence 
of metal in very remote periods. The oldest specimens arc 
those recently found by M. de Sarzec at Tello (Lagash) in 
Southern Chaldisa. They consist of some votive statuettes, and 
a colossal spear, an adze and curved hatchet, all of cupper with¬ 
out tin, according to M, Berthelot’s analysis. A smajl vase of 
antimony, and a large one of silver have also been found. The 
period of these is supposed to he some considerable time anterior 
to B.c. 250c. At Tel el Sifr, in the same neighbourhood, Mr. 
Loftus discovered a large copj>er factory, in which were 
cauldrons, vases, hammers, hatchets, links of chain, ingots, and 
A great weight of copper dross, together with a piece of lead. 
The dale of these is believed to be about n.c. 1500. At'Jilibpur 
the American explorers found at a higher level, in the t^rmple of 
Bel, wliai they term a jeweller’s shop, which consisted a box 
full of jewellery, mainly precious stones, but also coptainiog 
some gold and copper nails ; these apparently dale from about 
B.C. 1300. In Babylonian grave.s and other places of about the 
same period there have been found objects made of copper and 
iron and silver wire ; but the use of metals seems much more 
restricted in these great alluvial plains than in contemporary 
Egypt. Iron, however, was perhaps an exception. According 
to Messrs. Perrot and Chipiez, excavations at Warka seem to 
prove that the Chaldaeans made use of iron sooner than the 
Egyfrtian.s ; in any case, it was manufactured and employed in 
far greater ouantiiies in Mesopotamia than in the Nile Valley; 
in fact, at Khorsabod M. Place found hooks and grappling irons, 
fastened by heavy rings to chain cables, picks, mattocks, 
hammers, ploughshares, &c., in all about 157 tons weight. Mr. 
Layard also found at Nimroud a large quantity of scale armour 
of iron in a ve^ decomposed state, hut exactly resembling what 
is represented in the sculpiure.s of warriors. Of this he collected 
two or three basketfuls. 

Coming down to the period of the great Babylonian Empire, 
we find very larj^e treasures of the precious metals ebanmng 
hands during their sanguinary wars. Thus, on the black obdisk 
of Sttalmaneser II. in the British Museum, we have depicted the 
embassies from different nations bringing their tribute to the 
feel of the king ; the second of these has an inscription reading : 

The tribute of Jehu, son of Omri; silver, gold, bowls of gold, 
vessels of gold, goblets of gold, pitchers of gold, lead, sceptres 
for the king's hand, and staves ; I received.'^ The gates of hts 
palace at Balawat, now at the British Museum, were of stoat 
timber strengthened with 1>Bnds of bronze, and the Trustees 
kindly gave me a small piece of the metal for analysis; it yielded 
about II per cent, of tin. The grandson of this king, Bimmon 
Narari HL, probably B.c. 797, took Damascus, and the spoil, 
according to the inscriptions, compriaed 2300 talents of silver, 
20 of gold, ^000 of copper, 5000 of Iron, together with Urge 
quantities of ivory, dfc. 

Lenormant |nves two verses of a moipcal hymn to the god Fire, 
which exist both in Accadian and Assyrian ; they run^‘"Copper, 
tin, their mixer thou art; gold, silver, their purifier thou aft." 
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Between the great territories o. Egypt and Assyria lies a 
narrow strip of country’, small in extent, out very impartaiu in 
the history of civilisation, commerce and religion, luring the 
period of which we are speaking it was occupied by a succession 
of different nations. It formed part of the possession of the 
great Hittite people. We cannot read their inscriptions, and 
we know little of their history. We have, however, bronze 
and silver seals that are supposed to belong to them, and curious 
bronze figures. They seem to have hod abundance of silver, 
probably from the mines of Bulgardagh in Lycaonia. We read 
of Abraham purchasing a piece of land from Kphron the Hittite 
for which he weighed out four hundred shekels of silver current 
money with the merchant.’’ He was, in fact, rich in silver and 
gold, and among the presents given to Rebekah were jewels of 
silver and jewels of gold. 

The first notice of metals in Palestine to which we can 
give an approximate date is in connection with the invasion 
of that land, and other countries further to the eastward, by 
.the great Egyptian King Thothmes HI. He led his army 
through the plain of Esdraelon, and gained a victory at 
Megiddo, and amongst the spoil were chariots inlaid with 
gold, chariots and dishes of rilver, copper, lead, and what 
was apparently iron ore. This took place about B.C. 1600. 
The original of the long treaty of peace and amity between 
Katesir, King of the Hittites, and Rameses H. is said to 
have been engraved on tablets of silver. 

When the Children of Isrdel left Egypt they were, of 
course, acquainted with the metals used in that country. 
They borrowed the jewels of silver and gold of their oppressors ; 
and of these the golden calf was afterwards made. We read, too, 
of the ** brazen serpent,” ^ and of elaborate directions for the use 
of .silver, gold, and brass in the construction of the Tabernacle. 
I^ad is mentioned once, but iron seems to have been unknown 
to them, the word never occurring in the Book of Exodus ; and 
though it is occasionally mentioned in the later Books of Numt>ers, 
Deuteronomy and Joshua, it is always with reference, not tci 
the Israelites, but to the nations they encountered. Thus we 
read of the Midianites having gold, silver, copper, iron, tin and 
lead, which were to be purified by passing through the fire; of 
the King of Bashan, a remnant of the Kephaim, who had the 
rare luxury of an iron bedstead, which was Icept afterwards as a 
curiosity at Rabbah; and of the spoil of the Amorite city of 
Jericho, comprising gold, silver, copper and iron. Later on the 
Canaanites were formidable with their ** nine hundred chariots 
of iron"; and later still the Philistines, whose champion, 
Goliath of Gath, was clad in armour of bronze, and bore a spear 
with a heavy head of iron. Among the materials collected by 
David in rich abundance for the building of the Temple were 
gold, silver, bronze and iron ; but the best artificers in metah 
were furnished by Hiram of Tyre, at the request of Solomon. 
During the reign of the latter there was an immense accumula¬ 
tion of these precious metals in Jerusalem. The comparative 
value of the different materials is indicated by the words of 
the prophet in describing the Zion of the future, ‘' for brass I 
will bring gold, and for iron I will bring silver, and for wood 
brass, and for stones ironIsaiah lx. 17). Another prophet 
((eremiah vi. 29, 30) uses the simile of the refining of silver by 
th^rocess of cupellation. 

The great mound of Tel el Hesy affords a very perfect 
example of the debris of town upon town daring many centuries; 
and of the light that these mounds throw upon the progress ol 
civilisation. When Joshua, after the decisive victory of Beth 
horon, led his troops to the plain in the south-west comer of 
Palestine, he besiegra and took laurhish, a cUy of the Amorites. 
It then became an important stronghold of the Israelites : 
vicissitudes are frequently mentioned at various dates of the 
sacred history, as well as on the Tel el Amama tablets. Thv 
tbound has wely been explored by Messrs. Petrie and BlUs ^ 
and in the remains of the Amorite city (perhaps l).c. 1500' 
there are large rough weapons of war, made of eopper without 
admixture of tin ; above this, dating perhaps from 1250 to Soo, 
appear bronze tools, with an occasional piece of silver or lead, 
but the bronze gradually becomes scarcer, its place being takc'i 
by iron, till at the top of the mound there is Uttle else than that 
metal. The Palestine Exploration Fund has kindly lent m^ 
specimens of these finds for exhibition. About 7 ^* 

t The Word ** btass " M th« tim« of the traailatieO of ow 
Indhcrimlaawly for ooppoc or any of ha aUpy^ In ib« Old Tsaapwat u 
nWer refrr* to tlw alloy of due, to which die form bellow tfonfinfd* < ^ 
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Lachisli was the head<juarters of Sennacherib, during his invasion 
of Palestine. From it he sent bis messengers to Ilezekiah, and 
at the same town he received the peace offering of the Jewish 
king, too talents of silver and to talents of gold, to raise which 
he had to despoil his palace and the Temple. In Sennacherib's 
own version of the transaction, the silver is given as 800 talents, 
and the gold 30. Lachish was finally deserted about 400 b c. 

Grekcb, 

We know little of the very early history of Greece, for the 
most ancient monuments bear no inscriptions, and literature did 
not commence till the time of the Homeric poems. In these, 
and in Hesiod, there are many graphic descriptions of the habits 
and arts of the heroic period, including the use of metals ; and 
many of the towns described in them have recently been explored 
with great success, and have yielded up the very materials about 
which they sang. 

Probably the earliest find has been in the volcanic island 
of Santorin, where, under beds of poscolana, which are sup¬ 
posed to date about 3000 B.c., have l^n found two little rings 
of beaten gold and a saw of pure copper. In the Ashmolean 
Museum there are a very ancient silver ball, and beads of the 
same metal rolled from the flat; also a spear-head of copper. 
These were obtained from Amorgos. In Antiparos there have 
also been found very ancient oojects of silver mixed with 
copper. 

Passing to the mainland, the towns of the Peloponnesus and 
the mound of Hissarlik, the supposed Troy, have been ex¬ 
plored by Dr. Schliemann, Dr. Tsountas, and Dr. Dorpfeld ; 
and they reveal what is termed the Mycenaean period, which 
figures so largely in the poems of Homer and Hesiod. In 
these the precious metals, gold and silver, are constantly men¬ 
tioned, together with xa^Kos, generally translated brass. Thus, 
in the description of Achille^ shield, we are introduced to 
Heuhaistos at his great forge on Etna, heating the bars of silver, 
or brass, or tin, or gol(^ and then hammering them on the 
anvil, so forming the designs which represent so beautifully the 
various scenes of peace and war. Alter having fashioned the 
shield, he is represented as forging for the warrior a cuirass of 
copper, greaves of tin, and a helnAet with a golden crest. 

Homer frequently mentions iron, but generally gives it the 
epithet ** worked with and treats it as a rare and costly 
metal. Thus a huge iron discus was ^ven as a valuable prize to 
the hero who could throw it the farthest in the athletic games 
at the funeral of Patroclus. 

Mr. W. E. Gladstone, who has long turned the great powers 
of his mind from time to time to Homeric studies, wrote me 
last summer: **The poems of Homer showed me, I think, 
forty years ago that they represented in the main a copper ace.*' 
The reasons he assigns in his letter, as well as in his publi^ed 
works, are feirly conclusive, and the recent explorations, and 
the analyses of Dr. Percy, Prof. Roberts-Austen, and others, 
have shown that in the early period of the Mycenu^n age 
copper without tin was emplo^d for numberless purposes ; but 
as time advanced, bronze came into use. At HissarUk, in the 
Lowest and second city have been found a gilded knife-blade, 
needles and pins, of practically pure copper ; while in the third 
and sixth cities occur battle-axes of copper containing 3 to 8 
per cent, of tin. In the very old town of Tiryns, the palace 
apparently had its walls covered with sheets of copper ; much 
lead was also found there. At Mycenai, the Achaion capita], 
the metals in uie were gold, silver, copper, bronze and lead ; 
copper jugs and cauldrons are common, and great leaden jars 
for storing grain; also el^nt bronze tools and cutlery; mirrors, 
razors and swords. In the tombs the bodies are laden with 
jewels^ iflugely ornaments of gold, with a much smaller amount 
of silvpf. 

Some of thete objects illustrate the poems of the time ; thus, 
in the Odyssey we find Nestor making a vow to Athenas: ** So 
the helfor came from the Held; . . ^ the smith came holding in 
ids bands his tools, the means of his craft, anvil and hammer, 
apd well-made pincers, wherewith he wrought the gold. 
Aihenasi too, came to receive the sacrifice. And the old kni^t 
Nestor gave gold, and the other foshioned it skilfully, and 
gildtd thmwith the horns of the heifer, that the goddess might 
At the s^ht of her fair ofiering.’* Now at Mycenai 
found the model of an; in silver, with its 

bet W^n them a rosette of gold, not directly 
uie silver, hut to a thin copper plate. Iri Vaphid, 
a town near Sparta, of a somewhat later period, tombs were 
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found containing many beautiful objects in silver, gold and 
bronze. Especially noteworthy are two golden cups embossed 
with figures of bulls and men ; in the one case it i8 a spirited 
hunt in the woods, in the others peaceful scene on the meadows. 
Iron, in Mycenai, apjpears only as a precious metal of which 
finger-rings are formed. 

In the remains of a Greek colony in Cyprus, belonging to the 
end of the Mycencean period, which is now being explored by 
the British Museum, iron plays a much more important part. 
At Athens also large iron swords, which belonged to the ninth 
or tenth century B.c., have been found in an old cemetery. 

After this came the intellectual period of Grecian history. 
Aristotle must be mentioned in any account of the science of 
the day; and he it is who gives us the first description of the 
metal mercury, and also how to produce the alloy which we 
call brass, by heating together copper and calamine, the car- 
bonate of zinc. Metallic zinc, however, was not known for 
many centuries afterwards. 

Conclusion. 

In’ tfocing back the history of these great nations we have 
found evidence of a time when metals were little, if at all, 
employed : the potter's art was well known, and early man 
became wonderfully proficient in working hard stone, and 
esjieciaUy flint. The earliest indications we have of metals are 
of gold and copper, both Iteing scarce, and no doubt costly, 
(xofd was probably the earliest to attract the attention of man- 
kind, because it occurs native, of bright yellow colour, and is 
easily worked. Copper, however, dates to a similar period, so 
far as the remains which have come down to us are concerned.- 
Probably the deep blue carbi^nate, such as occurs in Armenia, 
was first worked. When silver was first used is not very 
evident, but it is certain that it was far more common in the 
northern portion of the area we have been considering, than in 
the southern. The metallurgy of copper was doubtless a matter 
of much study and experiment, so as to produce the hardest 
metal. This seems to have led to the discovery of tin, but at 
what precise period we know not; nor do we know whether it 
was brought from Etruria, or found in some nearer region. 
Mines of tin were certainly worked at Cento Camarelle, as 
Egyptian scarabs have been found in the old workings,' and 
near Campiglia and in Elba, as well as in the Iberian peninsula. 
This search for the metals, and the nwessity of carrying the ore 
or rough metal to the places where it was wrought, or of the 
finished material to distant customers, must have greatly pro¬ 
moted commerce. This took place both by land and sea, in 
caravans and ships. In this way tools and other objects were 
disseminated through the more distant parts of Europe and- 
Asia I the similarity of type over large areas shows a common 
origin, and hence we can even roughly form an opinion as to 
whether they were introduced in earlier m later times. Thu.«i, 
in Switzerland and Scandinavia we meet with copper imple¬ 
ments as well as bronze, and ancient as well as modern forms'; 
while in Britain we find no evidence of copper tools, though 
bronze objects are abundant. 

The Pnamicians, arriving on the eastern shores of the 
Mediterranean from the direction of the Persian Gulf, formed, 
an important nation for about loooSyears, from B.c. 1400 to 
B.C. 400. They were great artificers, but not having much 
originality they adopted the patterns and designs of Ep'pt of 
Assyria. They were also pre-eminently traders, and founded 
cities and einporia of commerce, so that their metal work was 
apffead over all the Mediterranean. It is to be found in Cypnis, 
mixed with the workmanship of the Grecian Myceniean age. 
Their ornamental jewellery was eagerly sought in Etruria, 
Greece and Calabria ; for the beauty of it I may, refer you to the 
Etruscan cup of gold in the South Kensineton Museum, and the 
wonderfol work in gold in one of the Greek rooms in the British 
Museum. 

Commerce implies a large extension of a medium of exchange. 
The whole quesUon of money i$ fot ^ subject for us to 

deal with now; suffice it to say that Herodotus attributes to the 
Lydians the mtroductioh of the use of coins. The earliest were 
of electrum. issued in the'form of oval bullets, officially stamped 
on one iide. They ite back, perhaps, to b.c. 700 ; but 
according to other authorities, silver money was coined at 
i&lna more than a century before that time. 

The ‘^r«t period which bks been under our consideration 
terminated in each country with an age of disorder and deterior- 
1 S«e “Early Mao in Britain," by Prof. W# Betyd-Ciawkihi. 
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ation* The rise of the Roman Empire introduced a new era : it 
was in one sense an iron agC’—/ifrrf/w/ l>eitig synonymous with 
the sword. We now live in another kind of iron age, but in 
better and brighter times than those of Hesiod, and we may 
hope that our great engineering works, our iron roads and iron 
steam-ships may lead not to the enslaving but the brotherhood 
of nations. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Miss Jane Cruikshank has given 15,000/. to Aber¬ 
deen University, to provide a lx>lanic garden at Aberdeen in 
memory of the late Dr. Alexander Cruikshank. 

The University of Edinburgh has conferred the honorary 
degree of LL.D. upon Mr. Horace T. Urown, K. R.S., Prof. 
D, (i- Ritchie, and Prof. J. Victor Carus, assistant professor of 
zoology at Leipzig. 

In order to make accessible under the most favourable condi¬ 
tions to university students, to teachers, and to investigators, 
the facilities and environment of the Illinois Biological Station, 
reinforced'by the equipment of the biological departments of 
the University of Illinois, the university has decided to open, 
on June 15, a summer school of held and laboratory biology at 
this station on the Illinois River, at Havana. Opportunity 
is thus given for personal studies, in held and laboratory, of the 
plants and animals of a peculiarly rich and interesting situation, 
and of the methods of modern biological station work. 

The following are items concerning the extension of provision 
for scientihe training in the United States -.—Syracuse IJniversity 
will shortly begin the erection of a 45,000-dollar science building. 
—Adelberl College at Cleveland, Ohio, has a biological building 
under w'ay, which will cost about the same amount.—Richmond 
College, Virginia, has received $000 dollars towards a science 
building.—The University of Chicago has received a gift of about 
150,000 dollars from an anonymous donor. Miss Clould has 
given a further sum of 10,000 dollars towards the endowment of | 
the engineering school of New York University.—Mr. Chester 
W. King.sley has given 25,000 dollars to Colby University. 

It was briefly noted last week that the University of Parks 
had taken up a loan amounting in all to 1,700,000 francs. 
Referring to this action, the Paris correspondent of the Lance/ 
remarks : —The law which has reconstituted the universities has 
given to them a civil personality; they have their own budget 
and their own sources of income, which are deflnite and assured, 
and they are able to contract loans on the security of these 
sources of income. The 1,700,000 francs which the university 
has borrowed will be devoted to carrying out two schemes. 
The greater part of this sum will be devoted to the construction 
of buildings for th^^commpdation of first-year students in 
medicine. The othBcportion of the loan will be devoted to 
ihi keeping‘up of a laboratory of natural history at Fontaine¬ 
bleau. 

The Technical Education Board of the London County Council 
will proceed shortly to award not less than five Senior County 
Scholarships. The.se scholarships are of the value of 50/. a year, 
together with the payment of tuition fees up to 30/. a year, and 
are tenable for three years at university cemeges and advanced 
technical institutes. They are confined to residents within the 
administrative county of London^ and are open only to those 
whose parents are in receipt of not more than 400/. a year. 
Candidates should as a rule be under twenty-two years of age, 
though the Board reserves the right to give preference to candi¬ 
dates who are under nineteen years of age. The scholarships 
are intended to ^ncourage more especially me teaching of science, 
and to enable 'those students who pannot afford a university 
training to pursue advanced studies for a period of three years 
in the highest university institutions in this country or abroad. 
Of the seventeen studetus who are now hoidtng Senior Scholar¬ 
ships five are studyirug Cambrk^ five at Central Tech- • 
nical College in Exmbition Road, three at the Durham Collie 
of Science, Newcastle-upon-Tyne, tWpat (jerman UniversHiea^ 
and two at Bedford CdU<;i^«i^'HoUo^ CuUege 

respectively. The scholarships are on a consW^ 

the past record aiui general qualifidiims of the candidates, 
and not upon the results of a set examiaation. ApplicatioA 
forms be obtained from the Board's Secretary, ir6 -$t, 
Martin'a Lane, V/.Cr, and must be returned not later than 
Monday, May i6u ^ 
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During his term of office, Sir A. Mackenzie, the Lieutenant- 
Governor of Bengal, has don^ much to advance the eaaee ^ 
scientific and technical educatidh In hi8 province, and a epeech 
he delivered recently at the Indian Association for the cultiva¬ 
tion of science is a further expression of his sympathies whfa the 
development of education on scientific lines. In the course 
of his address he said;—** I Would have the student Uf the 
future cease to be brought - irp on badly assimilated nofrh 
and on high-faluting rhetoric, and I would have him taught 
to observe and think, and educate himseif in the way Herbert 
Spencer indicates as the great desideratum in alt education. 
The oriental mind is only too prone to rest on authority 
and accept inaccuracies, ^pils trained on books and books 
alone are mere passive recipients of other people's ideas. They 
never learn the arts of observing facts and applying know¬ 
ledge. The study of science cultivates the judgment as the 
study of language never can. Science consiantTy appeals to 
and develops the individual reason. It is no doubt the case 
that even in England people are only now waking up to the 
knowledge of a wise peoagogy, but they are waking up at last. 
The idea of development of mculty Is being substituted for that 
of mere acquisition of knowledge. The mere cultivation of 
words and application of formular is being discredited. The 
ideal education is being recognised as one which multiplies the 
power of the eye to ace, of the ears to hear, of the hand to 
execute ; which puts a mind well stored with knowledge into 
active contact with faculties capable of translating it into 
action.” In India at present science holds but a very secondary 
place in the curriculum of high education, and if the country is 
ever to advance there must Iw an educational revoltitton which 
will release the youth of India from the bonds of a purely literary 
education. The University of Calcutta has as yet done little 
for science culture, but the Bengal Government has within the 
last few years done good work for the advancement of technical 
education. The reconstruction of the Medical College liegun by 
Sir Charles Elliott has been pushed on ; and the Sibpur En¬ 
gineering College has been expanded so as to make it a school 
where civil engineering, mining engineering, mechanical en¬ 
gineering, and electrical engineering can be and are being 
thoroughly taught to over^tqo itadunts. The Presidency 
College, havit^ as principal wof, A. Pedlet and upon its staff 
Profs, t. C. Bose and Roy, has alM admirable work to show. 
Sir A. Mackenzie concluded by saying: '* As the Bengali ha^ 
conquered the field of medieme, so he may conquer the field of 
engineering and mechanical hidfistry, if those engaged in the 
instruction of the young will only shake themselves free from 
the trammels of a literary curriculum which, coupled with the 
absence of moral and religious Mining and the failure to Impart 
a sound knowledge of their own country, its materUd wants and 
capabilities, is in my judgment fast ruining the youth of the 
country and stunting their development," 


SCIENTIFIC SERIAL. 

BulUHn oj the American MathentaHeai Soedet^r;^ Maichi-^Thc 
relationsof analysis and mathematical physics is the translation, 
by C. J. Keyser, of the interesting address delivered before th<; 
Inteitiational Congress of Mathematicians, at ZUrioh, on Augu^^i 
9, 1^7. The write!, Prof. H: aiMwalri 

which he says are often aslcdd/Ui 

mathematics, and whetherits nicely constructed theories, drawn 
entirely from the mind, are not artificial prodneu^ of our 
caprice?" The end of mathematical physlea is not Mrsiy 
facilitate the numerical catealati^ tff* 6enkn« 
integration of certain differential equations. It is more ; it is 
above all, to disclose to che'^yriebt theconcealed haSmoaies of 
things by furnishing him wiin a new point of view."—The eoots 
of ^ynomials which snl|biy dertain^ttoeardHfomM«e^^ 
of tne second order, is a el^ort note by Prof. M. Bbohee; follow ¬ 
ing i^Urork by Stieltjes W voh vi. of the AHa-f ldM kme d ica. 
—Inflexional tmes, mdets, arid triangles ambriated eriUi 
plane cubicseuive, by Prof. H. S. Whiter aonsWers^'the eon- 
^ration of thWne idfiexfons of a t)On*riritutarj)tane oalilean(l 
the twelve lines eoataikdiig* theta 3 iind q, wow what the 
wrijiier tlrfttks to be a novel ptoint ofview. Tfte riSatem«ii^W‘>f 
sdwd interest—On the: IntoMectioris of plane' enrvea^ w P/ok 
Ottfriotte Scott, brings togeriiet fevend ifiilgerfcbiiW 

carried back to Maclhwlh).^ Hs a 
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and is mainly concerned with a recent paper by F, S. Macaulay, 
viz. point grcmps in relation to curves {Londott Mntk. Soc, Froc.^ 
vol. xavi. pp. 495-544) “—Prof, Beman points out the use of«, 
bv Eulerf to represent an imaf|;inary» thus disposing of (Uuss’s 
claim to prionty#'—’The remaining matter consists of shorter 
notices (r.e. reviews), notes, and pul^lications. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, March 10.—“An Extension of Maxwell’s 
Electro-magnetic Theory of Light to include Dispertrion, 
Metallic Reflection, and Allied Phenomena,” By Edwin 
Edser, A. R.C.S. Communicated by Captain W. dc W. Abney, 
C.B , F.K.S. 

All media are considered, as far as their properties affect the 
propagation of electro-magnetic waves of frequencies as great 
as those of light, to consist of molecules, each comprising, in 
the simplest case, two oppositely charged atoms at a definite 
distance apart. In an electric field the positive atoms move to 
points of lower, and the negative atoms to points of higher 
potential. In doing so a molecule may be subjected to a 
rotational displacement, or its constituent atoms may oe separated 
more widely from each other. Equations are determined giving 
the relation of the sf>eciBc induciive capacity (the electric strain 
being steady} to the molecular ^splacementa 

Maxwell’s w,ell-known equations are modifled by adding to 
the total displacement current a term representing the convection 
current per unit volume. The existence of free ions is not 
considered capable of materially affecting the value of the 
refractive index for light waves. Subsidiary equations represent- 
ing the conditions of the atomic vibrations are assumed, and the 
refractive index, fq is finally given by the equation 

fi* represents the specific inductive capacity as pre\ iously deter* 
imnea. 

Double refraction in a uniaxal crystal is explained liy suppos* 
ing the axes of the molecules to lie arranged with their axes all 
parallel to one direction. EleSftric disturbances perpendicular 
to this direction will produce a molecular rotation, whilst those 
parallel to the molecular axes will produce a separation of the 
constituent atoms. Hence two different pro^iogational velocities 
will follow. The connections of the above theory with Kerr’s 
well-known experimenis on the double refraction experienced 
by light when traversing a liquid dielectric subjected to electric 
stress, and the facts of pyro-electricity arc obvious. 

In order to account for the phenomena of the promgation of 
light in metals, a viscous term is added to the equation for the 
molecular vibrations. The square of the refractive index is hence 
derived as a complex quantity, the imaginary part being essen¬ 
tially positive. In those cases where the real part of the re¬ 
fractive index is a large negative number, it is pointed out that 
the velocity of propagation of light waves will Ijc inversely 
proportional to the molecular viscoi^ty (and therefore to the 
electrical resistance) of the metal, agreeing with Kundt’s ex¬ 
perimental relation. 

Geological Society. April 6.-~W. Whitaker, F.R.S., 
President, in the chair.—Prof. T. Rupert Jones exhibited 
and edmmepted upon a series of large stone implements, sent to 
England by Mr. Sidney Ryan, from the tin-bearing gravels of 
the Embaboan In Styaziland (South Africa). Some implements 
lent by Mr. Nicol Brown, and analogous implements of rough 
quartzite, from Somaliland, lent by the Rev. R, A. BuUcn, 
were also exhibited.-i-Prof. H. G. Seeley exhibited the humerus 
of a Plesiosaurian in which the substance of the bone was alrnost 
entirely replaced by opal. He explained that the fossil was 
ffbrn the opal mines of New South Wales.—On some Pala;olithic 
ii^eihents from Che plateaurgran^K and their evidence con- 
V Eolithic” man, by Cunningtqn, Although at 

S ac incline to believe that the chipping on the** Eoliths'* of 
e plateaU'gtavfU was the work of man, the author has been 
led,to recant this opinion by th«;deUdlcd rtidy pF specimens 
l^t or given to him* by* ^ Mr. B. Hanison.'V His reasons are 
i^nly based on the fitois .that the chipping is of diflferent dates* 
upon the same specimenj and thatjt ww produped after the 
lipeciroens were embedded in the gravel. A further series of 
^iiCimensf whihh^, 4 ^ hot found actually f« siiu in. the 
present undoubted evidence that they came from these, 
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are considered by the author to be of Palaeolithic type. One of 
them appeared to have gone through the foUb^ing stages ; first 
it was fashioned by man into a PmLvoUthic implement, then it 
was abraded, broken and chipped along one edge in the same 
fasUon as the alleged “ Eolithic ” working; finally it was 
stained, marked wilhglacial strke, and covered with a thin layer 
of white silica. This implement appears to prove that 
Paiccolithic man lived on the Kentish plateau before or during the 
deposit of the plateau-gravels, and that the “ Eolithic ” chipping 
i.s not the work of man. A long discussion followed the reading 
of the paper, and was summed up by Dr, Gregory, wlio replied 
on behalf of the author- Dr. Gregory .mid ne nb'ticed in the 
discussion absolute unanimity on one point: no one denied 
that some of the specimens exhibited were worked by man, and 
that they were genuine plateau-gravel flinix> which must have 
been flaked before the dej>osition of the gravels. P>ery speaker 
had therefore admitted that man lived in Kent before or during 
the deposition of part of the plateau-gravels. Thanks, there¬ 
fore, to Mr. B. Ilarrison’s magnificent perseverance and in¬ 
dustry, man’s age in Kent had been carried back one stage 
further. In the congratulations to Mr. Harrison on that achieve¬ 
ment, no one would join more heartily than the author. But 
that admission did not affect the question of the specimens 
described as “Eoliths” or “rudes.” Those who believed in 
these specimens still could not agree as to which are genuine and 
which are not. He thought the critical jwints of the paper had 
been ignored in the discussion ; no attempt had been made to 
show that the implements were not Palneolithic, or that the 
“ Eolithic ’* work was not later than the Palaeolithic work. He 
quoted the opinions of Mr. Montgomery Bell and Mr. Harrison 
to show the identity of the working of the broken edge of the 
Palicolith with that of the Eoliths. It was only the “ Eolithic ” 
implements that the author had denied. The wide general 
importance of this question was the claim that the Kent 
plateau had been the home of a primitive pre-PalKolithic 
people, which, he held, the author’s arguments conclusively 
disproved,—On the grouping of some divisions of Jurassic 
time, by S. S. Buckman. The author argues for an arrange¬ 
ment in the division of Jurassic time based upon the zoological 
phenomena of the Ammonite fauna. 

Parw 

Academy of Sciences, April jz.—M. van Tieghcm in 
the chair.—The President announced to the Academy the recent 
death of M. Aim^ (iirard. Member of the Section of Rural 
Economy (see p. 587).—Observations relative to the action of 
oxygen upon sulphide of carbon and to the chemical influence of 
light. Preliminary action determining the chemical changes, by 
M, Berthelot. In a mixture of air with the vapour of carijon 
disulphide exposed to diffused light no change was found to have 
occurred at the end of a year. Under the influence of direct 
sunlight, however, oxidation soon commences, but is by no 
means completed in a year. The effect produced is, therefore, 
not simply proportional to the luminous intensity, unlike the 
combination of hydrogen and chlorine, which commences in 
the most feeble diffused light and increases with the intensity. 
--‘On the absorption of oxygen by pyrogallate of potassium, 
by M. , Berthelot. The principal defect of the common rncthod 
of estimating oxygen consists in the .simultaneous formation of 
small quantities of carbonic oxide. A numlier of experiments 
are described in which the influence of temperature, dilution, 
and the relative proportions of pyrogallol ana potash upon tlie 
course of the reaction is ascertained. The author concludes 
that, in ordec.lliat only negligible quantities of carbonic oxide 
may be produced, the absorption should be effected in presence 
of a large excess of potash and an amount of pyrogallof aa]>able 
of absomng fo\ir or five time.s the volume of oxygen likely to 
be present. From the products of the reaction an oxyquinone 
(QH40ft) may be extracted with ether, after aci^fication. This 
compound will be described later.—Flesh and starch compared 
with sugar, as regards nutritive value, in the case of a working 
subject, by M. Chauveaii^-^Addition .to a preceding com¬ 
munication concerning th 4 theory of qtiadratic forms, by M. 
de Jonqui^res,—Obee^mtidns of Comet "Rtrrine, mode at the 
observatory of Algiersi».by MM, Katnbaud and F. Sy.^—Ex¬ 
pression of the denVa|Mves of th£ta functions of two arguments 
by means of the squaftt^of tMfa functions, by M. E. Jahnke.— 
On the systems of dtffmntial .equatioDS satisfied by quodruply 
periodic functions of ihe' seisand species, by M. M. Krause.— 
On the equations of the th^ry of elasticity, by MM. Eiigine 
and Fran(pois CoBSerat.-’-On the passage of electric waves from 
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one conductor to another, by M. C. Gut ton.—On the thermic 
properties of saturated vapours, by M. E. Mathias. —On a new 
apparatus for the raising Of liquids, by M. G. Trouv^. The 
instrument combines the principles of the centrifugal pump and 
the water*spout. The liquid is given a gyratory or spiral motion 
by means of a revolving cone, from the larger end of which it 
is escpelled through an orihce placed tangentially.—On the 
plane of magnetisation of magnetic pyrites, by M. Pierre 
Weiss. When a magnet is brought near a crystal of the mineral 
no attraction is observed when the plane of the hexagonal base 
is perpendicular to the lines of force, although it is very marked 
in any other position. Exact experiments are adduced to prove 
that magnetisation can only take place in one plane, the magiutic 
emitted by compounds of uranium and of thorium, 
Sklodowska Curie. A study of the influence-of the 
rays emitted by various compounds of the two metals upon the 
conductivity of the air. A difference of potential of 100 volts 
was established between the two plates of a condenser (at a 
distance of 3 centimetres), one of which was covered with a 
uniform layer of the substance under examination. The current 
strength was measured by means of an electrometer. All the 
compounds of uranium and thorium are active j those of ccrij^m, 
tantalum, and niobium but slightly so. Two mineptU of 
uranium, viz. pitchblende (oxide of uranium) and chaTcolite 
(phosphate of copper and uranyl), are much more active than 
uranium itself. It is to be observed that the most active ele¬ 
ments, uranium and thorium, are those which have the highest 
atomic weights.—On a means of augmemir^ the intensity and 
the rapidity of action of the X-rays, by M. F. Garrigou. The 
rays are confined during their passage from the source to the 
Huoresceni screen or photographic plate by a cylinder of glass 
<yx metal. They are thus concentrated, and produce the required 
effect in a shorter time,—On the combinations of pyridine and 
trimethylamine with formic and acetic acids, by M. (i. Andr^. 
The compounds of pyridine described in a previous communi¬ 
cation have been further investigated, and their heals (d form¬ 
ation determined. They were found to be complet^y dis¬ 
sociated on vaporisation. Similar compounds of trimethylamine 
.have now been prepared, and found lo be more stable than the 
corresponding ^ridine derivatives.—Influence wave rgjove- 

meius upon the develmment of the Urvte of the frog, % M. 
Kmile Yung. The of batrachians are naturally deposited 
in the calm waters of marshes and lakes. The author has 
studied the effect of continual agitation on their development. 
The freshly fertilised eggs speedily die ; but if the embryo be 
already formed before agitation commences, development con¬ 
tinues, although the mortality is great. The si^rviving tadpoles 
are distinguished by horny formations in the bupcal cavity and 
a remarkable development of the tail. 


DIARY OF SOCIETIES. 

TNl/XSDAr, April ai. 

SociKTV ov A STS (Indian Section), at 4.30.—Recent Knilw^ny Policy in 
India: Horace Bell. 

J.INNJEAV SociHTV, At 8.— On thc Structure of ; Prof, pouglas 

Campbell.—On the PterylosU of thc OwU; W. P. Pycrafi.—On the 
Thymus and Thyroid of Mamupuils : J. Johnston, 

Institution or KutCTRiCAL Encinbkrs, at 8.—Cost of Generation and 
Distribution of Electrical Energy : R. Hammond. (Continuation of Dis¬ 
cussion.) 

■ Chemical Society, at 6.—The Carbohydrate* of Barley Straw: C. F. 
Cross, E. J. Bevan, and Claud Smith.—Isomeric Bori^lamine.s : Dr. M. 
O. Forster.—Some Derivatives of Benzo^onone : Dr. F. £. Matthews.— 
Researches on Camphoric Acid : Dr. S. B. Schryver.—Ballot for Election 
of Fellows. 

FRIDA y, April ea. 

■‘Royal Institution, at 9.—The Reccni Eclipse: W. H. M. Christie, 
C.B F.R.S. 

Physical Sociietv, at 5.—On a Method of Viewing Newton’s Rings; 
Rev. T. C. Porter. 

tfNSTiTUTiOM op CiviL Enoinbbrs, at 8.—New Cut Swing Bridge, 
Swansea : M. W. Hcnty. 

SATURDAy, April 113. 

GaOLor.WTs' Association (Paddington Station, at 1,33).—Excursion to 
Reading. Director ; J. H. Blake, 

MONDAY , April 35. 

SoersTV or Arts, at 8.—Sources of Coiainercial India-rubber: Dr. D. 
MorrK C.M.G. 

Royal Gbographical Soczbtv, at 8.30.—luvestigatioiHi in the Adaottc; 
H.S.M. the Prince of Monaco. 

Institvtb or Actwariks, nt 5-30-'“On the MoitalUy in the Sriti^Ai Navy 
and Army, as shown by the Omcial Reports: James J. McI.AuchUn. 

April fld. 

AhthropoLOOIcal iNBntUTB, at 8.30.—Exhibition of Stone Implements 
from Swazielaad, South Africa : Prof. T. Rupert Jon«^ F.R.S.—Exhi¬ 
bition of Stone Implcaiints from South Africa: W, H. Penniog.—A 
Study of Afirkian Crania; Frank C. Shrubsall. 


HO. 1486, VOL. 57] 


Institution or Civil Enginebrs, at 8.— Annual General Meatlog of 
Corporate Meihhers. 

Koval Horticultural Socibtv, at i,—Sweet-scejited Xieaves. 

Roval Victoria Hall, at 8.30.—Motor Caw: ProC D, S. Capper. 
yrRDNMSDAY, 

Socirtv op Arts, at 8.--Photography and Colour Printing: Captain W. 

de W. Abney. C.B., F.R.S. \ 

Roval Gkographical Society, at 4.30.—The PnwIbUity of Acclimatisa¬ 
tion of Whites in Tropical Countries : Dr. Sambon. 

Institution of Mrchanical Enginbrrb, at 7,30.—President's Address : 
S. W. Johnson.-^ First Report to the Gas-Engine Research Committee ; 
Descrim ion of Apparatus and Methods, and Preliminary Results : Prof. 
Frederic W. Burstal).--Supplementary^ Paper and Adjourned Discussion. 

THURSDAY, April aS. 

Roval Socibtv, at 4.30, 

Institution of E/.kci kical Enginbkns at 8. 

FRiDAY, April 

Roval Institution, at g-—Magneto-Optic Rotation and its Explana¬ 
tion by a Gyrostatic Medium (with Experimental Illustrations): Prof. 
A. Gray, F.R.S. 

iNSTiruTfON OF Mbchaniual ENttrNEKRs, At 7.30.—Steam Laundry 
Machinery ; Sidney Tebbutt, 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. 

BooKs.^-Radiograph^ and the ** X ’’ Rays : S. R, Bottone (Whittaker).— 
The Theory and Practice of Electrolytic Methods of Analysis: Dr. B- 
Neumann, translated by J, B. C. Kershaw (Whittaker).—Alternate Cur. 
rents in Practice: translated from the French of Lopp^ and Bouquet by 
F. J. Moffett (Whittaker).—A Manual of Dental Metallurgy: E. A. Smith 
((^iurchill),—A Manual of Dental Anatomy : C. S. Tomes, 5th edidou 
(Churchill).—Musical Statics : J. Ciirwen, new edition, revlMd by T. F. 
Harris (Curwen)--^A Student's Text-Book of Zoology: A, Sedgwick, 
Vol, I (SonneoscheiaX' 

Pamphlets. —Tobacco Soils of the United States : M. Whitney (Wa.sh- 
ingion).—Die Mcteorologie der Sonne und das Wetter im Jahre 1868 : 
Prof. K. W. ganger (Prag)."^'Recent Laws against Injurious Inwciti in 
North American L. O. Howard (Washinaion). 

Sbrialh.—E^ fieering Magoxtne, April (azr Strand).—.Scribner’s Maga¬ 
zine, April (1 ow^—Annsuea de Electrobtologie, Ac., March (Paris, Alcan).— 
American Journal of Science, April (New Haven).—Record of Technical 
and Seconaary Education, April (Macmillan).Journal of the Institution of 
Electrical Engineers, April (Spon).—Terrestrial Magnetism, March (Cin¬ 
cinnati).—Journal of the Royal Statistical Society, March (Stanford).— 
Geographical Journal, April (Stanford).—Encyklopmdie der Naturwissen' 
ftchoften. Ersle Abthg. 71, 79 Liefg., Dritte Abthg. 38 to 43 Liefg. (Breslau, 
Tre we not).—Zoologist, April (West),—Ouarierly Journal of Microecopical 
Science, March (Churchill).—Journal of the Royal Horticultural Soc^ef)^ 
April (*»7 Victoria Street).—Journal of the Praoklin Institute, April 
(Philadelphia). 


CONTENTS. PAGE 

A New Departure bythe Ray Society. By O. B. H. 577 

Prehistoric Civilisation in Egypt.578 

A County Flora. By I, H. B.579 

Among the Islands of the Pacific. By P. H. H. G. 580 
Our Book Shelf:— 

Hughes; Mediterranean, Malta, or Undulont 

ftver.-P. W. T.581 

Oppel; ** Lehrbuch deri Vergleichenden Mikro^op- 

ischen Anatomie der Wirbclthicrc ”.581 

Landauer: ** Spectrum Analysis ".581 

Groth; Tabellarisehe Uebcrsicht der Mineralien 
nach ihren krystaUagraphuch-chemischen Beeie* 

hungen geordnet".581 

Letters to the Editor 

Sub-Oceanic Terraces and River Valles of the Bay of 
Biscay.—Prof. Edward Hull, P.R,8. . ..... 582 
Dust.Fog in the Canaries.—Prof, Augusto Arcimis 582 

Thc Phlegr*an Fields. {/Hustrat^d,) By R* T, 

Gunther. 5 ^J 

The Present Appearance of Jupiter. By W. F. 

Dcnniny.. . S86 

The London University Bill.587 

Notes.. W 

Oor Astronomical Column:— 

Comet Perrine. 59 * 

The Aurora Spectrum.. . . , , * 

The Movement of SolarFaculsc.• W* 

Yeast and Alcoholic Fdlmentatton. By Prof« J* 

Reynolds Green, P.R.S. ..S 9 i 

The Metele need by the Great Netione of Antlqoi^. 

By Dr. J. H. WndRtont, F.R.S. ... • 

Univ«rel& listd BduceUoitAl XfitelliceAce , , v * * 
ScionHflo Serial • . k ^ 

Socletitiand Aftikdeniiee .... ... , . . v V 
Diary ef Soedetiof • • * > ' ^ 

Bool»^ F«tn|iia«u, and Se^s ReMltlS • . V:« ^ 






















NA TURE 601 


THVRSDAY, APRIL 28, 1898. 


BACTERIOLYSIS OF SEWAGE, 

The Purification of Sewage and Water. By W. J. 
Dibdin, F.I.C., F.C.S., &c., late Chemist and Super¬ 
intending Gas Examiner to the London County 
Council and the late Metropolitan Board of Works. 
Pp. XV + 248. Royal 8vo. (London : The Sanitary 
Publishing Company, Ltd,, 1897.) 

ECENTLYthere has been an astonishing and sudden 
revival of interest in fhe question of the action of 
bacteria on dead organic matter. Pasteups experiments 
on the production of disease by morbific germs were so 
brilliant that, for long, most workers at the subject 
kept very much in one groove ; still there have always 
been those who, working very quietly, have been ac¬ 
cumulating knowledge concerning the action of bacteria 
on dead material, and the part these organisms play in 
the process of disintegration of effete matter. 

It has, however, long been known lhat in nature various 
processes of purification were undoubtedly intimately 
associated with the life-history of special groups of 
bacteria. Certain of these organisnts^ moreover, have 
been recognised as playing a most important part in 
bringing organic material into such condition that it 
may be readily oxidised; and in both France and Eng¬ 
land investigators have studied this action, especially 
in connection with the organisms that are associated 
with the process of nitrification. It is somewhat 
remarkable that notwithstanding these numerous ex¬ 
periments, and in spite of the fact that the importance 
of the part which bacteria play in bringing about natural 
decomposition, nitrification and similar chemical pro¬ 
cesses had been so early recognised, no systematic 
attempt on any large scale had until comparatively re¬ 
cently been made to carry out, artificially, what was 
recognised as being done on a most extensive scale in 
nature’s laboratory. When once, however, a commence¬ 
ment had been made, the course of events was by no 
means slow, and many investigators soon turned their 
attention to the question of the disintegration of the 
^ organic matter in sewage, its oxidation and “ mineral¬ 
isation.” Amongst these later workers, Mr. W. J. 
Dibdin has taken an important position, and, in con¬ 
nection with his office as chemist to the London County 
Council, carried on a series of experiments on the bac¬ 
terial purification of sewage, which in future will certainly 
be looked upon as constituting one of the most important 
parts of the pioneer work on the subject that has been 
carried out in this country. As the outcome- of this 
w^rk, Mr. Dibdin has published in book form a col¬ 
lected seriee of articlee^ the purification of sewage and 
mtUx I and for those who wish to obtain, in clear and 
eoheise form, an account of certain of the bacteriological 
|Mces«es involved in this purification, and who^wUh to 
hkVa a summary „of the chemical changes and results 
obtained, no better book is at present published. Now 
that the question is looked upon as of sufficient im¬ 
portance tb demand the appointment of a Royal Com- 
eaiidim, to assist the Local Government Board to gather 
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information, some such book as that now before us comes- 
very opportunely. It is fortunate, indeed, that the task of 
supplying such a book has been undertaken by one 
whose knowledge of the chemical processes involved is of 
a very wide and practical character, who has a fair know¬ 
ledge of the essential details of bacteriology, but who, 
more important still, has had a very wide experience of the 
actual working of biological filters. The mass of material 
accumulated in this book does not at first sight appear, 
as the conclusions are usually so pithily put, and in such 
simple language, that the enormous amount of work and 
systematic observ-ation on which they arc founded is 
sometimes almost lost sight of. 

In order to convey some idea of the scope of this work, 
it may be well to give a brief outline of the ground covered 
by Mr. Dibdin. After a couple of introductory chapters 
on the “history of putrefaction ” and of the attempts that 
have, from time to time, been made to interfere with the 
process of putrefaction in sewage and in river-water, and 
after describing in some detail the various processes of 
disinfection, deodorisation, precipitation, and ordinary 
filtration, a short description of the now fanu>u$ Massa¬ 
chusetts experiments is given. Then follows a very full 
account of a series of experiments carried out on the 
purification of London sewage in biological filter-beds 
at Barking, and the nature and amount of purification 
brought about in these filter-beds indicated, the measure¬ 
ment of the purification being taken (a) from the amount 
of oxygen absorbed ; (if) from the amount of albuminoid 
ammonia got rid of; and (c) the increase in the quantity 
of nitrates. By passing the sewage intermittently 
through these filters, and by allowing them to rest and* 
become aerated between the chai*ges, it was found that 
a purification of from 41 to 85 per cent, was obtained ; 
the whole of the organic matter in suspension was com¬ 
pletely removed, and an effluent, in most cases fit to be 
sent into rivers, was obtained. This purification goes 
on at the rate of about three-quarters of a million, 
gallons per acre of biological filter. 

An installation at Sutton was worked on somewhat 
similar lines, but here the filtrate from one bacteria tank 
was passed through a second, in which the filtering 
material was of finer grain ; by this means still better 
results were obtained, 80 per cent, of purification being 
about the average obtained. The final filtrates were 
free from all objectionable odour, and remained per¬ 
fectly sweet on being kept in either open or closed vessels. 
At both Barking and Sutton the coarse suspended 
matter was strained out and buried, and the whole of 
the subsequent changes were supposed to be due to the 
action of aerobic organisms, 

Mr. Dibdin then gives a description of a system 
which has been worked out by Scott-Moncrieff at Ash- 
stcad, and by Cameron at Exeter, who both use ary 
anaerobic chamber in order to initiate an active pre¬ 
liminary breaking-down-^ of the organic matter in the 
sewage before aerobic organisms are allowed to act 
upon it They hold jthat in this way a more active dis¬ 
integration of the organic matter is obtained ; whilst, in 
addition, a process of peptonisation is carried on, with, 
the result that a large quantity of the solid material is 
quickly thrown into solution, in which form it can be 
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more readily acted upon by aerobic organisms. It is 
evident, from the description given and comments made 
by Mr. Dibdin, that he pins his faith to the aerobic 
method ; though, from the evidence given^ it seems 
probable that the author may in time come to modify 
bis present position. 

One of the most interesting sections in the book is 
that devoted to the description of the various methods 
by means of which Mr. Dibdin has obtained his results. 
The description of the micro-filter alone would well 
repay a perusal of the whole book ; the ingenuity ex¬ 
hibited in this simple piece of apparatus marking out 
Mr. Dibdin as, if not a bom, a well-trained experimenter. 
The methods of determining the amount of nitrates and 
of oxygen absorbed and dissolved, will appear to the 
Ordinary reader to be considerably less complex and 
complicated than those usually recommended. This is 
due, in part, to the fact that some of the processes 
have undoubtedly been simplified; but it is due still 
more to the fact that, having worked so much with 
them, Mr. Dibdin is able to give clear and lucid de¬ 
scriptions of the essential parts of the process without 
overburdening them with details which, from a practical 
point of view, are of little importance. 

A full description is given of the history of the puri¬ 
fication of the Thames from the time that the reaches 
between Westminster and Waterloo Bridges had their 
banks covered with accumulations of offensive mud, 
deposited from water little better than sewage, to the 
time that fish made their way up the ditches which con¬ 
tained the effluent from the biological filter-tanks at 
Barking. The whole story is one of engtneeringi 
chemistry and bacteriology, set out in plain matter-of- 
fact form ; but Hercules* task of cleansing the Augean 
stables was mere child*s play to the problem that had 
to be attacked and solved between the years 1855 and 
1895. The concluding chapters of the book are taken 
up with descriptions of some of the methods of ventila¬ 
tion and deodorisation of sewers ; with a short account of 
filtration of potable water; a description of the character 
of the London water supply; with sections on the 
action of soft water upon lead; on the application of 
the biological process to the purification of waste water 
from private properties, asylums, schools, &c. ; and, 
finally, one on the systematic examination of potable 
water. Appendices on methods of determining the 
amount of oxygen dissolved in water, and a detailed 
report to the London County Council on the experiments 
on the filtration of sewage effluent during the years 
1893-95 complete the work. 

Although the reader may not, and probably will not, 
always agree with Mr. Dibdin, the work on which the 
conclusions are based appears, in most cases, to be above 
criticism. The experiments are set out in such form 
that each one affords ample material on which to base 
an opinion ; the statistics, observations and descriptions 
are of such a character that not only will they assist in 
this, but they also give evidence that Mr. Dibdin has 
made the subject thoroughly his own. His arguments 
are backed by facts and figures, all the results of careful 
investigation and of laborious work. The result is that 
we have a book of far more than ordinary interest, quite 
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apart from the fact that the author has to deal with such 
interesting matter—a book that may with confidence be 
recommended to any who take an interest, however 
slight, in the subject of the bacterial treatment of sewage. 

G. S. W. 


SCIENCE AND ART OF BUILDING, 

Modern Architecture, A book for architects and the 
public. By H. H. Statham, F.R.I.B.A., Editor of the 
Builder,, &c. 8vo, pp. 275. (London : Chapman and 
Hall, 1897.) 

Complete Perspective Course* Britannia Series. By J. 
Humphrey Spanton. 8vo, pp. 282. (London ; Mac¬ 
millan and Co., 1898.) 

Notes on Carpentry and Joinery, By Thomas Jay Evans. 
8vo, pp. 396. (London : Chapman and Hall, 1897.) 
HE first of these three books suffers from the too 
prevalent custom of assigning a title to a book 
that conveys the idea of a greater scope and value than 
the contents can candidly be said to justify. In the pre¬ 
face the author fairly states the origin of the bulk of the 
book in a course of lectures delivered to a class of 
architectural students, not, it is true, previously pub¬ 
lished, but which, we venture to think, should have 
appeared in their primary form, possessing all the in¬ 
terest and actuality that such deliverances would have 
had; without being dressed up with a title that leads 
the reader to expect a more serious treatment of such 
an extensive subject as modem architecture* 

There are undoubtedly many cultivated people to whom 
a clear account of modern architecture would be of the 
greatest interest, inquirers who from time to time, light¬ 
ing upon some fine modern building, have been puzzled 
at the qualities which they have felt it to possess, but 
which are not, at the same time, those of ancient build¬ 
ings with which the antiquarian leanings of most English 
people of taste might have made them familiar. Thus 
made dimly conscious of a new spirit in architecture, 
they have felt a novel ignorance of the aims and ideals 
of a modern art, of which very likely they had not been 
prepared to admit the existence. 

A layman is heard to ask an architect, Wbal style 
do you call the Imperial Institute?” or “Who was the 
architect of that fine church of St Augustine*!, Kilbura, 
which 1 happened t6 see the other day ? ” and so on- 
questions that show how absolute an ignorance of the 
development of the architecture of the present day exists 
even in cultivated circles. 

it is to this class, we inugine, that the author intends 
to appeal as the public mentioned in his title ; but the 
circumstances of the origin of his book in lectures of the 
kind mentioned above, tells altogether against its useful¬ 
ness in that respect It contains a great deal of criticism 
that was sufficiently useful when directed to the students 
to whom the lectures were given, but which is out of 
place in a work addressed to a special class of the 
public outside. 

Again, the authors position as editor of the Buijdkr 
placed at his command a large supply of iHustmtiont 
for these lectures from the plates of his own jouiual, 
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which RTC here given in a much reduced, and conse¬ 
quently very poorly executed, form; but though the 
Builder the leading position amongst architectural 

papers^ it cannot by any means be held to be a fully 
repre^ntative depository of the modern architecture even 
of England. 

Very many of the best buildings never are illustrated 
at all, either because the architects do not care to pub¬ 
lish, or else do not take the trouble to have elaborate 
drawings made solely for publication ; while, on the 
other hand, there is a Hood of second-rate work that is 
given to the world for obvious commercial reasons. 

To rely upon the illustrated journals for a knowledge 
of modern work is as hopeless as the proceedings of an 
American critic, who in all good faith tried riding down 
the main streets of the metropolis on the top of an 
omnibus, in the expectation of forming an impression of 
the quality of modern architecture in London. 

For a book with this title, the subjects illustrated are 
too incomplete for it to possess the scientific value that 
a comprehensive treatise would contain, and in the 
letterpress the same inadequacy prevails. 

The best section is that on State and municipal archi¬ 
tecture, the subject that seems to have the greatest in¬ 
terest for the author; but that on the highly important 
question of domestic work is only slightly treated, and 
that on church architecture is on lines which, we feel, 
would hardly be endorsed by those to whom the greatest 
progress in this branch, in modern times, lias been due. 

This is not the only section in which the tone of the 
work is unfortunate. The style in which it is written is 
hasty and journalistic, and we do not quite like the 
writer's method of making points by quoting what ap¬ 
pears to have been said to him in private conversation, 
where views are apt to be expressed with a greater 
vivacity, not to say exaggeration, than the speaker would 
use in the more deliberate statement of writing. 

The truth is, that there is no royal road or cheap 
handbook to a knowledge of modern architecture. 
The serious student must hunt up the buildings for him¬ 
self, even if they are five miles from a railway station. 
The performances of a great architect arc seldom known 
until his death, and perhaps not even then. The public 
have no knowledge of Nesfield, Uevey, or Bentley, to 
take three names at random—none of whom, by the way, 
are mentioned in this book—except that, as regards the 
last, the writer seems to think that because the new 
Roman Catholic cathedral drawings have not been given 
to the Builder^ that therefore “ it is a design about which 
there is a great reluctance to give any definite inform- 
tion " ; a very amusing remark in view of the fact that 
students interested in the matter have long ago bought 
copies of a publication in which the scale drawings and 
foU particulars of this remarkable design have been 
given. 

The book on perspectiveone of those innumerable 
works that the modem craze for examination produces ; 
it is designed to meet, as quoted on the title-page^ the 
requirements of four examining bodies, and as the author 
is instructor to the Royal Naval cadets on the Btiianma^ 
he has the necessary teaching experience to make his 
work likely to he helpful to the unlucky souls con¬ 
demned to these examinations. To the architect, for 
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whom also the book is intended, perspective should 
present itself as an almost indispensable accomplishment, 
but one which it is also far more important to acquire 
through practice than theory. It is a rule that in per¬ 
spective drawing, there are many ways of arriving at the 
desired result ; and as a matter of fact, except in a few 
universal points, most draughtsmen have their own 
methods of reaching a given result. We never yet met 
a student who used the method given in Chapter xii. for 
making a sketch, but possibly it miglu be of service to a 
beginner. As specimens of drawings—a rather im¬ 
portant, though neglected point—the illustrations leave 
something to be desired, and when architecture is given 
the design is also not the best selected. This, un¬ 
fortunately however, is universal in many text-books. 
In Chapter xvi. the defects of perspective in photography 
are explained, and a useful method of correction is given, 
constituting a good feature of the work. 

A diagram is also given of how to set a centrolinead, 
showing the increasing value attached to this useful 
instrument, which every student should be taught to 
handle. 

The book is clearly arranged and well referenced, 
which is an important point for actual use, because 
whatever method of perspective setting-up the student 
uses, it is indispensable that he shouM have it at his 
fingers' ends, so that he may not be hampered in de¬ 
voting himself to an artistic result in his drawing ; but, 
inasmuch as the memory is apt to be treacherous in 
such matters, facility of reference is an invaluable saving 
of time. 

The volume on carpentry and joinery has also been 
written with the special object of preparing for ex¬ 
aminations, and the present work refers to the first or 
preliminary course of the City and Guilds Institute, 
which is dealt with from a practical point of view ; but a 
better title would be “ mensuration, physics, plane and 
solid geometry, &c., as applied to carpentry, &c.,” the 
bulk of the volume being taken up with these subjects. 
The book forms a good introduction to the subject, 
which we welcome as a method and an inducement for 
the British craftsman to study his craft in a more scientific 
manner than has been the case in the past. One or two 
points might be revised. Fig. 53 shows a pointed arch 
in stone which is scientifically wrong, as the meeting of 
the two arches should be a straight joint in order that 
each section may move independently without causing a 
fracture. Problem No. 90 could be described accurately 
instead of approximately by the “ trammel ” method, as 
indeed is explained in Problem 91. It is, perhaps, 
advisable to adhere only to exact methods for the 
workman, as he is liable to get muddled between two 
methods. 

The exercises placed at the end of each chapter are 
well arranged, and should teach the workman to think 
for himself—a most important point. 

Some misprints are, perhaps, inevitable where so many 
figures and letters are introduced, as 39° for 30*^ on 
p. 169, The chapter on isometric projection will be 
found very useful for explaining joints, but the 
lettering to the diagrams is not as distinct as it might 
be, and could be improved by the author if a future 
edition is required. The chapters on setting out of 
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<loors and windows are well arranged, but the joints at 
the feet of principal rafter and tie-bearti in Figs. 245, 
246, 247 and 24 8, will not, it is hoped, be repeated in 
succeeding volumes. The chapters on the resolution of 
forces, mechanical contrivances, bending moments, &c., 
give a prominent place to the scientific part of the sub¬ 
ject, a study which we can with confidence advise the 
craftsman to undertake. The chapter on the deter¬ 
mination of stresses might be made somewhat clearer, 
having regard to the class of man for whom the book is 
intended, if the author would take the forces acting at any 
point always in the same order, and work round with the 
«un. Under ‘‘mechanical contrivances” no mention 
appears to be made of the screw, which is specially 
mentioned in the syllabus. We refer with regret to the 
fact that there is no index, which detracts materially 
from the value of a well-arranged book. 


A GERMAN POPULAR ASTRONOMY. 

Das Weltgebaude.—Eine gemeimterstdndlicke Hintmels- 
kundi. Von Dr. M. Wilhelm Meyer. Mit 287 
Abbildungen im Text, 10 Karten, und 31 Tafein, im 
Farbendruck, Heliogravure und Holzschnitt. (Leipzig 
und Wien : Bibliographisches Institut, 1898.) 

N a very handsome volume, well written, well printed, 
and well illustrated, Dr. Meyer has given us the 
main results of astronomical observation. We may 
congratulate both the author and his readers on the 
■selection of the facts that has been made, and submitted 
to consideration. The arrangement of the material has 
evidently been the subject of much care and thought ; 
but we cannot say that the final result commends itself 
entirely to our judgment. In a short preface. Dr. Meyer 
bas intimated the general principles by which he has 
been guided in preparing his work. He has wished the 
reader to appreciate the grounds on which certain truths 
have been received, and not simply accept the assertions 
an outcome of authoritative teaching. He admits 
that without mathematical symbols and analysis it may 
be difficult to offer direct proof in support of many state¬ 
ments ; but by translating the results of mathematical 
<ieductions into the language of ordinary life, he thinks 
4 t possible to find an efficient substitute. It is not without 
a feeling of apprehension that one reads of threats of 
this kind. Efforts to reproduce mathematical results 
'without the use of the necessary machinery generally 
prove wearisome to the mathematician, and unintelligible i 
to the ordinary reader. But Dr. Meyer has not taken 
the matter too seriously, and even in his chapter on the 
Newtonian system avoids the perils of adhering too 
closely to his own principles. 

The author has divided his book into two parts. The 
first is descriptive, and in this section his endeavour is to 
■describe the whole universe as it may be seen with 
instruments particularly designed for special ends. The 
causes for these appearances, or the theories by which 
they may be explained, are reserved for the second part. 
Whether such an arrangement is satisfactory can only be 
-decided by the student. To any one who approaches the 
book with a fair amount of astronomical knowledge, it 
appears cut in halves, without sufiicient reason. As it is 
impossihk within a limited space to describe each section 
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separately, the author’s method of treatment may be 
illustrated by referring to the description of the oioon, 
given in the first section, immediately after descriWng, 
not at too great length, but adequately, the telescope and 
spectroscope and the processes of photo gra{^hy ,atid 
photometry. We have first of all an account of the 
phases, for the detection of which no telescope is neces¬ 
sary, and for whose correct explanation but little ingenuity 
is required. The instrumental examination of the moon 
begins with the application of the spectroscope to the 
light, and the obvious deductions that follow its use ate 
necessarily given. Having discussed the absence of an 
atmosphere, the effect of the sun’s heat, &c., we get to 
the telescope and trace historically the cartography of the 
moon from Hcvel to Schmidt. Finally, and also following 
chronological order, we reach the age of photography and 
the delineations of Weinck from the Lick negatives, many 
of which are reproduced. Partiailarly good and inter¬ 
esting arc the comparisons itostituted between portions of 
the lunar surface and certain districts on the earth, not 
by any means with the view of suggesting that the con¬ 
figurations have been produced by similar processes in 
each case, but as a convenient way of illustrating points ' 
of resemblance or emphasising points of difference. The 
Island of Corsica, the Colorado CaAon, the Yosemile 
Valley are all in turn discussed and made to illustrate 
some generic feature on the lunar surface. Altogether it 
is the best description of the moon we have read ; and it 
is only when we come to remember what is omitted, that 
we have any sense of dissatisfaction. For instance, we 
find nothing about the distance of the moon, though the 
diameter is given. Thi^ is surely a departure from the 
rule to be purely descriptive, though the description gains 
immensely by it, since it enables comparisons to be 
drawn between similar features on the earth. Moreover, 
while the distance remains undetermined, the dimeter 
must be taken on authority ; and this is opposed to the 
fundamental canon of the preface. The geometry of 
eclipses has to be relegated to the second part, similarly 
with other phenomena depending upon the mass of the 
moon, such as the action of the tides or the elects of 
precession and nutation. The advantage of the arrange¬ 
ment does not seem evident, nor does it entirely fulfil the 
purpose for which it was designed, although each part is 
admirable in itself, but wanting in completeness and con¬ 
nection. The method pursued with the moon is continued 
throughout the solar system, though of course there is 
not always the same necessity to return to omitted 
portions. From the members of the solar system we 
pass to comets and meteors, and finally to the universe 
of the fixed stars. It goes without saying that these 
chapters are not only correct, but offer us the litest in¬ 
formation drawn, as they are, from experts m their sei^ral 
branches of investigation. For the author, distrustful of 
his own knowledge, and remembering that the fact of 
to-day is liable to be displaced by the hewer disedvery of 
to-morrow, prudently placed his rrianuscript for correciioh 
in the hands of various authorities. Thus, BdhiaipareUi 
either described or confirms the dcscrijitioh aihl 

Dr. Schelner, of Potsdam, is respdrtiitle^r the accur^ 
of the chapters on spectrum anatly^is. Df. (Said, who 
has written so largely on ancient dhroholb^, k ^ 
to assist here in the discussion Of e^UpieB, white 
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Seeliger, it is admitted, has by his suggestions and 
reWsion materially imp^^ved the chapter on gravity. If 
th( section on telescopes had also been overlooked by a 
competent authority, perhaps Herschers giant telescope 
would have been erected at Slough rather than at Bath ; 
but wherever these eminent authorities have co-operated 
with the author, it is needless to say that we have an 
admirable result, correct in all important particulars. 

As an example of the character of the second part of 
the work, entitled Motion of the Celestial Bodies,” we 
select the chapter on the figure of the earth. We make 
this selection the more readily because it affords an apt 
instance, not only of the successful treatment of a difficult 
subject, but illustrates the thoroughness attempted in 
German popular works* In English books of similar 
character the tendency is rather to adhere to subjects that 
lend themselves to pictorial illustrations of an interesting 
kind, or are capable of easy description, making no great 
demand upon the attention. Sir Robert Ball^ it is true, 
has given us some charming chapters on the wanderings 
of the Pole, but writers who wield a less facile pen have 
generally left the subjects connected with geodetic 
measurements severely alone. In the Ipswich Lectures, 
Airy taught us how a base line was measured, and how 
triangulation was effected ; but his example has not been 
generally followed. Newer methods and more sensational 
results have swallowed up the interest that once belonged 
to the science of exact measurement. But to Dr. Meyer 
the subject is not unwelcome. Adhering to his general 
plan of first showing the main principles underlying any 
process, without introducing needless niceties invented 
to provide against sources of error, he keeps the attention 
of the reader fixed on the main object of the investigation, 
without being lost in the intricacies of detail. In this 
way we see how latitude and longitude are determined, 
the gradual elimination of errors from the observations, 
and the regular approach to scientific accuracy. There 
is nothing wearisome in the account of triangulation, for 
it is brightened and relieved here and there by references 
to ancient history, to past expeditions, and the results of 
previous measurements. As might be anticipated, one 
does not find much reference to English work, that is 
not the object of the book ; it is not the history of results, 
but the history of methods that is under consideration, 
and the countryman of Bessel can find all be wants in 
the writings of that astronomer and in the work of the 
“ Europkischen Gradmessung.” The deviations of the 
earth^s figure from that of the surface of art ellipsoid of 
revolution, and the variation of gravity with the causes 
that contribute to it, are set out in great detail, showing 
that the author expects an audience of very considerable 
intelligence to follow him. This is a point that constitutes 
for us the real interest of the book, the evidence it affords 
of the existence of more general information than is 
usually to be met with in English readers. The author 
must have been aware of the eagerness of a large class 
t6 possess exact information, and has catered for it; but 
^ cannot iitwtgine that this book would enjoy k* very 
large circulation in tWs country. Between the mathe- 
h^icat reader and the “man in the street'* there is a great 
fixed, whftih works of this character are calculated 
^,l^dge,bu$ which at present find no great support from 
either descri^ion of reader. W, E. P. 
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OUX BOOK SHELF. 

La Mode de Mouvement, Essai dune THiorie 

Physique des phinom^nes Viiaux. Par E. Pr^aubert, 
Professeur an Lyc^e d’Angers, &c. Pp, 310. (Paris: 

Ftflix Alcan, 1897.) 

We can hardly suppose that M, Prdaubert intends his 
remarkable speculation to be taken seriously. His con-^ 
tendon is that life is essentially a mode of motion of the 
ether, and as such is closely allied with electricity and 
magnetism ; finding, like these forces, its expression but 
not its origin in ponderable matter. It is, he maintains, 
in consequence of the failure to recognise the ether as 
the true seat of vital activity that all attempts to explaiiv 
the phenomena of life on a purely chemical or physical 
basis have hitherto broken down. With the removal of 
“vitality" to the region of the ether, the material diffi¬ 
culties vanish ; the connection between vitality and the 
other forces of the physical universe becomes declared, 
and biology resolves itself essentially into a mere ques¬ 
tion of mechanics. What then is the true distinction 
between life, on the one hand, and light, radiant heat 
and electricity on the other ? The author answers that 
life is a series, not of vibrations, but of vortex-move¬ 
ments ; his discovery, in fact, could hardly be better 
expressed than in the words of the puzzle-headed old 
Athenian in the “ Clouds 

AZvos jSairiAfliSci, 

It need, perhaps, scarcely be said that in support of his- 
central position he has nothing to offer but a collection 
of assumptions and analogies, the former practically 
baseless, and the latter more or less loose. He seems,, 
indeed, to forget in practice, though he recognises in. 
words, the distinction between analogy and identity; 
and anything deserving the name of proof is conspicuously 
lacking. Space will not allow us to deal with his state¬ 
ments m detail ; he commits himself to many that would 
be called in Question by both physmlogists and mor¬ 
phologists. Wc cannot, however, refrain from express¬ 
ing our wonder that so many writers on evolution should 
virtually ignore the finn foundation laid by Darwin. So 
far as M. Prdaubcrt*s biological arguments are con¬ 
cerned, the theory of natural selection might almost as 
well be non-existent. 

We doubted at the outset whether the author expected 
to be taken seriously. His closing passage contains 
what is in effect a reductio ad absurdum of his whole 
theory. F. A. D. 

The Barometrical Determination of By F. I. B; 

Cordeiro, Surgeon U.S. Navy. Pp. 28. (Lonefon: 

E, and F. N. Spon, Ltd., 1898.) 

In the calculation of mountain heights by means of the 
mercurial barometer, accuracy depends on the efficiency 
of the formulae employed. These formulae are based 
necessarily on assumptions, as we do not know exactly 
the varying conditions of the air, and we therefore fail 
to take into account the exact data for the correct solu¬ 
tion of the problem. As a rule, the formulae are at most 
only approximations ; but it is astonish Wig what good 
results may be obtained by paying strict attention to all 
details. 

In this neatly bound little book we have an essay on 
this subject, which was originally entered in the Hodgkin 
Prize Competition under the auspices, of the Srnitbsonian 
Institution, and was awarded honourable mention. The 
author has briefly brought up to date the problem of 
barometrical hypsometiy discussed many years ago by 
Guyot* He points out where the old theories were lack¬ 
ing in accuracy, and furnishes a method which, besides 
being rigidly correct in theory, gives trustworthy results in 
practice. As an illustration of this, a series of observations 
IS added. In the appendix the author describes a form oC 
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air barometer, the advantages of which over a mercurial 
barometer are compactness and portability, greater sen¬ 
sitiveness, greater simplicity in the calculations, and, 
lastly, greater cheapness. 

All those who are interested in the measurement of 
heights by barometric methods should read these twenty- 
eight pages. 

La'wratory Directions in General Biology. By Harriet 

Randolph, Ph.D., Demonstrator in Biology and 

Reader in Botany, Bryn Mawr College. (New York : 

H. Holt and Co., 1897.) 

This booklet of 152 pages small octavo is a guide to 
a 142 hours’ elementary laboratory course. The Fern 
and Earthworm are first dealt with, and then a series of 
animal and vegetable forms, in ascending order de¬ 
termined by convenience, the whole culminating in a 
small modicum of comparative embryology. Directions 
for manipulation are throughout rendered in italics. Of 
the making of books there is no end, but a pity 'tis 
that of the making of books such as this should be a 
beginning ! The whole is but a set of rough laboratory 
notes of the time-table order, such as are everywhere 
used under prevailing custom and often destroyed when 
done with. They are of the kind justified only by the 
necessity for local adaptation of class work ; but of this 
there is here no evidence, and we consequently regard 
their publication in book-form as superfluous. 

The Freesing-Poiniy Boiling'Point and Conduciixnfy 

Methods, By Harry C. Jones. Pp. vii + 64. (Easton, 

Pa.: Chemical Publishing Co., 1897.) 

This little laboratory handbook is designed not merely 
as a guide to the manipulation of the methods of which 
it treats, but also to give the student an insight into the 
physical principljcs underlying them. The theoretical 
part is, however, in many places so compressed that, it is 
to be feared, the average student will hardly be able to 
follow it without some previous knowledge of the subject 
derived from other sources. The practical part is, on 
the other hand, very well done. It includes descriptions 
of Beckmann’s and the author’s apparatus for the deter¬ 
mination of freezing-points of solutions, of the Beckmann 
boiling-point apparatus, as well as of the later forms 
devis^ by Hite and by the author, and of the Kohlrausch 
apparatus for the determination of the conductivity of 
solutions in the form described by Ostwald, The details 
of manipulation, on which the author’s extensive practical 
experience bf these methods entitles him to speak with 
some authority, should se<iure a hearty welcome for 
this book wherever laboratory instruction in physical 
chemistry is given. 

Pkilifs Artistic Fruit Studies, By R. H. Wright. 

Philifs Artistic Animat Studies, By H. A. K. 

Dixon. (London : George Philip and Son, 1898.) 

In the lower standards of Elementary Schools the 
children are given various occupations, such as plaiting, 
crayon drawing, and macrami work, having for its object 
the training of the hand and eye. The collections of 
plant and animal studies now before us have been 
arranged for this purpose, and they will afford the young 
pupils for whom they are intended both pleasure and 
instruction. Each collection consists of a series of 
twelve original designs, simply coloured, and a series of 
twelve outline drawings for colouring with crayons or 
paints, From the fruit studies the children will learn a 
few details concerning common fruits ; and the animal 
studies, containing coloured drawings of queen, male 
and neuter bees, the development of the frog, and similar 
subjects will be of value in interesting the pupils in 
natural history. 

It would be an advantage to young pupils if the name i 
of the object were in every case distinctly printed under 
both the outline and coloured drawings. | 
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LETTER TO THE EDITOR; 

[ The Editor does not hold himself responsible for opinions #.r- 
iiressed hy his eoiTespondents Neither ran he unde^fahe 
to return^ or to correspond v>itk the zOrilers of r^ected 
vianvscripts intemied for this or any othei'part of Nature, 
A’i? notice is taken of anonymous eommttnicaiions.’\ 

"The Story of Olouceater.” 

May I ask the courtesy of a few words in further consideration 
of this, not in reply to your contributor, but as a plea for a little 
consideration to a few thoughts entertained by thousands on the 
other side of thi.s controversy ? 

Let all the advocates of vaccination reflect that there is in the 
small-pox a disorder that affects the akin. That this serious 
damage to the skin is the real reason of the danger of the 
di.sordor; and that this damage to the skin makes any classifica¬ 
tion by skin marks a very unscientific and a very imperfect 
manner of dividing the cases. It is more serious than that, It 
makes classification by skin marks of vaccination almost certain 
to be erroneous. No certainty of correctness can be had, except 
in the mildest of the cases. In all the confluent cases, classifica¬ 
tion of the srriall-pox cases by skin marks will l>e in error with 
certainty. Therefore, a,s there has alway.s been a most positive 
refusal to refer to the register of vaccinations, we have not the 
slightest reason for accepting the classification of hospital small¬ 
pox as correct. We have however, no other classification. We 
therefore must, perforce, accept for argument that classification. 
But we always do it with re.serve. 

These remarks are those which occur to us always in looking 
at the iruxlern (post-vaccination) unvaccinated fatalities. If 
you are making a set of fatalities, which are enormously heavier 
than ever were recorded Ijefore Jenner liegan his vaccinations, 
then you arc entitled to ask if there is in the fatality, taken as a 
whole, any justification for these unvaccinated fatalities, such as 
are now .shown. 

Per cent. 

Thus, Von Swieten's fatalities 150 years ago were 
under . .. 2 

The accepted fatality in this country before vacci¬ 
nal ion was. 16 

The Royal Commissioners give Chester, 1774 ... 16'8 

„ M M Ware. 1722 ... 117 

,, ,, ,, Old Small-pox Hos¬ 
pital, 174b 63 ... 25-3 

This last is the very highest I have ever been able to find. 
And it is fully accounted for by the statement made in the 
report of the hospital in explanation of it, that “ most of them 
were adults, often admitted after great irregularities, and some 
when their cure was despaired of.” The hospital was small, 
and there was not a general admission of patients. Only free 
admission was allowed for those who were to have the inoculated 
small-pox. We have then to set against those fatalities, which 
arc exnibited, for the most part, as showing how serious a loss of 
life was risked by the non-inoculated, the fatality of our own 


hospitals since the enforcement of vaccination. Thus— 

per dent. died. 

Metropolitan Hospital, 1870-72 . 18*6 

Homerton Ho^ital, 1871-77 I 9’43 

MelropoUtan Hospitals, 1876 . 23 

Same Hospitals for 1876-1880 . I7‘3 

Dublin, 1876-1880 .^ . 217 


In the recent years, as there has been a crowding of all the 
cases into hospitals, and a great deal of hospital extension— 
neyer known previously—we have a rather lower rate, as was to 
be expected; thus— 

Died prr cent. 


Fulham, 1879. 16*2 

Metropolitan Hospitals, 1884 i$'8 

Fulham, however, for 1885 was . 84'3 

And for Gloucester we have, 1895-96 ... 21*9 


There is here nothing to boast of in the fiitoUties of our com¬ 
pulsory vaccination period. There is never so low a Vitality as 
that recorded by Von Swleten, or by Isaac Massey at Chnsf’s 
Hospital, where only one child in some hundreds died (lyasi, 
and there is no avoiding the conclusion, thst I can seCi that if 
on the whole there is no lessened fatality, ttiere is some error jn 
the division, which makes one set appear to b9 vastlyj^tter otf 
than the other. 1 have tested that in this way m the Qioucester 
coses, by asking if there was a single class free from fatality^ 
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The answer of course, tluit there is not one. (jovornment 
exacts multiple marks of vaccination, but in Gloucester it is clear 
that there was a better case for the single than for the multiple 
marks. Government exacts re-vaccination in the services, but 
here there is a large number of re-vaccinated cases, and twice 
Von Swieten's fatality in them. 

Ihen, again, it is clear that the eruption has, as of old, every¬ 
thing CO do with the fatality, and nothing can [»e clearer in the 
Glc ucester cases. Unless, therefore, you have taken the precau¬ 
tion of giving reference to the register of vaccinations, you are 
in the fix of having almost certainly got wrong with your classi¬ 
fication. Is there any test of this? There most certainly is. 
For in the variety of the disease, in which there is not so much 
damage to the skin a.s discoloration of it, where the poison is 
damaging the whole system, and internally more than externally, 
we have still the vaccination marks, if they are noted. 1 gave 
before the Commissioners all these cases t^at 1 had been able 
to trace in a large number of reports. And here is the fatality 
of these ** malignant" cases. 

Per cent. died. 

Vaccinated malignant cases . 83*5 

Unvaccinated cases . 90 

The first line divides thus— 

Vaccinated, no evidence . 82 

Doubtfully vaccinated. 81 

Indifferent vaccination marks ... ... ... 84 

Good vaccination marks ... ... ... 85 

It is very clear, therefore, that there is not the slightest 
influence in vaccination, good, bad, or indifferent, to abate the 
fatality of these cases. In some of the hospitals the whole of 
the vaccinated in this class died, without any recoveries. But 
that way of returning the cases is only followed occasionally, so 
that there is no possibility of taking all the hospital experience. 
There is however, no reason to suppose that it would show any 
different results. All these cases, with the almost unvarying 
total fatality, show that there is high time for a reference of 
every possible case returned as unvaccinated to the vaccination 
officer for his verification, and for information as to whether 
there had been the payment for successful vaccination. Till 
that is done, we have the right to say that there is not the 
slightest gain accruing from vaccination in the cures of the 
small-pox, and that there is all reason for declaring the present 
classification by skin marks in this eruptive disease unscientific 
and erroneous. Alex. Wheeler. 

Darlington, April 17, 

[In deference to the wishes of Mr. Wheeler we i>rint the enclosed 
Icilcr, after which our columns must lie closed to the subject un¬ 
less something very important is brought forward. Of course, as 
Mr. Wheeler says, he has completely departed from the original 
controversy ; and it is necessary to call attention to the fact that 
no amount of statistical jugglery, or i eference to assumed historical 
data, can be held sufficient to refute the unquestioned fact that 
in Gloucester the unvaccinated children were attacked with 
small-pox and died in overwhelming dianroporiion to the vac¬ 
cinated. Epidemics, aswekj^ow, cannot oc compared with one 
another as r^rds their seventy, but the incidence of attack in 
the same epidemic may always Itc taken as t>eing fairly com¬ 
parable throughout.—Eu. Nature.] 


RdNTGEN RA VS AND ORDINAR V LIGHT, 

ACCORDING to the theory of the R6ntgen rays 
suggested by Sir G. Stokes/ and recently developed 
by Prof J. J. Thomson/ their origin is to be sought in 
impacts of the charged atoms constituting the kathode- 
stream^ whereby pulses of disturbance arc generated in 
the ether. This theory has certainly much to recommend 
it; but I cannot see that it carries wdth it some bf the 
consequences which have been deduced as to the dis¬ 
tinction between Rdntgen rays and ordinary luminous 
and non-luminous radiation. The conclusion of the 
authors above mentioned/ ** that the Rbntgen rays arc 
not waves of very short wave-length, but impulses,” sur¬ 
prises rue. From the fact of their being highly condehsed 

1 Mamhnitr Mfmoirs^ vol. xli. No. *5, *397. 

% PhU, yol. Xlv.p. I??, iSpB. 

s fttfeo Pm. S. P. TbomiMon'a '* Light VblMe and Invinible " (London, 

p ns* 
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impulses, 1 should conclude on the contrary that they 
are waves of short wave-length. If short waves are 
inadmissible, longer w'aves are still more inadmissible. 
What then becomes of Fourier’s theorem and its asser¬ 
tion that any disturbance may be analysed into regular 
waves ? 

Is it contended that previous to resolution (whether 
merely theoretical, or practically effected by the spectro¬ 
scope) the vibrations of ordinary {e.g. w'hite) light are 
regular, and thus distinguished from disturbances made 
up of impulses ? This view was certainly supported in 
the past by high authorities, but it has been shown to be 
untenable by Gouy,^ Schuster,^ and the present writer.^ 
A curve representative of white light, if it were drawn 
upon paper, would show no sequences of similar waves. 

In the second of the papers referred to, 1 endeavoured 
to show in detail that white light might be supposed to 
have the very constitution now ascribed to the Rdntgen 
radiation, except that of course the impulses would have 
to be less condensed. The peculiar behaviour of the 
Rdntgen radiation with respect to diffraction and re¬ 
fraction would thus be attributable merely to the extreme 
shortness of the waves composing it. Rayleigh. 

April 18, 


THE BAKERIAN LECTURE,^ 

HE purpose of the lecture was to show that certain 
metals and certain organic bodies can act on 
a photographic plate in such a manner that, on 
treating it exactly as if it had been acted on by 
light, a picture is developed. When carrying on some 
experiments with photographic plates, a piece of per¬ 
forated zinc was found not to act a.s a screen and give a 
picture of the holes, but to give a picture of the metallic 
part; and further, it was found that a bright piece of 
zinc, when coated with copal varnish, with the object of 
stopping any emanation of vapour from it, became 
more, not less, active ; these were the accidental 
observations which gave rise to the present investiga¬ 
tion. With regard to the action of the organic bodies : 
their activity is greater than that of the metals, and the 
experiments with them are more easily carried out, hence 
it was advisable to investigate to a considerable extent 
their action before undertaking the more intricate and,, 
probably, more important action of the metals. 

Printing ink is one of the many substances which will, 
both when in contact and when at a distance, act on a 
photographic plate, and it was shown that remarkably 
clear pictures can be obtained of ordinary printing and of 
lithographic pictures. Printing ink varies in composi¬ 
tion, and if the ordinary newspaper’s, for instance, be 
used, the density of the pictures obtained will vary con¬ 
siderably. The varnish known as picture copal is also 
an active substance producing a dark picture. The 
active constituent of the printing ink was proved to be 
boiled oil, and in the varnish to be turpentine ; and these 
bodies alone can be used in place of the more compli¬ 
cated substance above named. If then boiled or drying 
oil was active, it was natural to try linseed oil in its 
ordinary state, and this proved also to be active ; different 
specimens, however, of so-called pure oil vary very 
considerably in the amount of their activity. Passing 
from linseed oil to other vegetable oils, they were found 
also to be active, but apparently none so active as the 
linseed oil. Then, with regard to turpentine, a body 
belonging to a very different class of organic substances, 
it was found that bodies analogous to it—all the terpines, 

I Joftrtuii tie tB86, p. 354, 

* Phil. vol. xxxvil. p. 509, 1894. 

8 Enc. Brit., Art. “ Wave Theory,’' 1888 ; PhiL vol. xxvii. p. 461, 

1889. 

4 Delivered before the Royal Society, March 24, by Dr. W, J. RumlL 
V.P R S. 
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for instance—were exceedingly active bodies ; and it is 
interesting to note that with some of them an effect on 
the sensitive plate, analogous to what photographers 
<erm reversal or solarisation, is readily produced. With 
-excessive action, a white in place of a black picture is 
obtained, but with modified action an ordinary dark 
picture is formed. All the fragrant essential oils are 
active bodies, and all contain as an ingredient one or 
more of the terpines. Now a characteristic property 
•common to all the above-named bodies, and to others 
which produce similar effects on a photojgraphic plate, is 
that they are reducing or oxygen absorbing bodies ; con¬ 
sequently it is probable that it is to this property that 
they owe their power of acting on a photographic plate. 
Bodies such as alcohol, ether, esters, benzene, petroleum 
-spirit, &c., exert no such action. Linseed oil is the niost 
active of the vegetable oils, and has the greatest oxygen- 
absorbing power, olive oil the least, and it can produce 
iittle or no action on a photographic plate. An interesting 
test as to certain impurities in inactive bodies, for 
instance in alcohol and in ether, can be founded on these 
•reactions. Ordinary commercial samples of these bodies, 
when placed in a dish with a photographic plate above 
them, yield a picture ; but on carefully applying the 
■ordinary processes for purifying these bodies, the pictures 
produced become fainter and fainter, and at last entirely 
•disappear, so that not only the process of purification can 
be rendered visible step by step, but its completion be 
proved. One remarkably interesting character of these 
actions is, that they can take place through thin layers 
of certain solid substances ; for instance, through gelatin, 
celluloid, collodion, gutta-percha tissue, gold-beater’s 
skin, tracing-paper, &c., and naturally the action per¬ 
meates paper and other strongly porous bodies. In 
so doing it gives on the sensitive plate a picture of 
•the structure of the body. That the passing through 
a medium such as gelatin is not one of mere absorp* 
Kion on one side and evaporation on the other, is 
proved by the formation, after having passed through 
the medium, of a clear picture of the surface, say hard¬ 
ened copal varnish, from which the action arose ; and 
even when more than a single layer of gelatin is inter- I 
posed between the active body and the plate, still a clear 
picture is produced. Oil the other hand, bodies such as 
^lass, mica, and selenite are perfectly opaque to the action, 
and gum arable and paraffin in thin layers do tiot allow 
the action to pass through. Experiments were described 
in the lecture to show that it is a vapour given off by the 
active bodies which is the immediate cause of the action 
on the phetograbhic plate, not a fluorescence emanating 
from the active tiody. A card, for insUnce^ painted with 
drying oil or copal varnish, smaller than the photographic 
plate, and placed below a sensitive plate with the film 
upwards, produces an action round the edge of the plate, 
which creeps slowly and unevenly towards the centre. An 
.arrangement was also described with a series of mica 
plates, overlapping one another so as to cut off all direct 
iview of the active body from the sensitive plate, but so 
■arranged as to allow a space between each layer, so that 
a vapour could work its way from the source of the action 
to the sensitive film. Such an arrangement enclosed in 
a box produced a definite picture. 

It was naturally to be expected that an inactive sub' 
stance, such, for instance, as a piece of Bristol board, 
could be made active by placing it^ In contact with 
hardened drying oil or copal varnish, or simply by placing 
•it over linseed oil or turpentine ; and the Bristol board, 
•although no change in the surface is visible, will now 
produce a deffnite picture> High temperatures cannot, of 
course, be used with photographic plates. Many experi¬ 
ments have, however, beenmade at 55*^ C., and the action 
at this tem^rature as compared to that at ordinary tem¬ 
peratures show that a very great increase of activity takes 
place with the increase of temperature. 
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Experiments similar to those which have been indi¬ 
cated as having been made with organic bodies, have 
also been made with the different active metals, and 
similar results obtained. Zinc is, perhaps, the most con¬ 
venient metal to experiment with. That it possesses this 
property of acting on a photographic plate was ffnst 
published by M. Colson, but unknown to the lecturer 
until after his first set of experiments were made. The 
following is a list of the metals which have been found to 
be most active, and they are arrang^ approximately in 
the order of their activity. Magnesium, cadmium, zinc, 
nickel, aluminium, lead, bismum; then follows cobalt, 
tin, antimony, which are decidedly less active than the 
foregoing ones; and there are others which with 
very long exposure show some amount of activity. 
Again certain alloys, such as pewter and fusible metal, 
are active bodies, whereas ordinary brass and german 
silver are not so. Increase the amount of zinc in brass, 
and it becomes an active alloy. The conditions under 
which this change occurs are being investigated. From 
the first experiments which were made it was concluded 
that mercury was an exceedingly active metal, but it has 
since been proved that it is entirely inactive, and that the 
action previously obtained was due to the metal being 
alloyed with a trace of zinc. That an exceedingly small 
amount of zinc is capable of effecting this change in 
mercury, is an interesting and important fact. This 
action can also be utilised as a test for the absence both 
of zinc and lead (for this metal acts in the same way as 
zinc) in a specimen of mercury, and pictures were, shown 
which exhibited the effect of several of the prdinary 
purifying processes on impure mercury.. 

In order to show that the action exerted by the metals 
is due to a vapour, as before stated, experiments similar 
to those made with the organic Ix^ies, and other ones 
described in the lecture, have been carried out. 'For a 
metal surface to be active it must be bright; a ^tece of 
dull zinc, for instance, exerts no action on the photographic 
plate, but rub it wjth coarse sand or emely papier, add you 
get a surface which will give an exad 'picture of ^every 
line that is visible on the plate, and even when a shwt of 
gelatin or celluloid is interposed, still a picture :bf the 
metal surface is formed. As a nirther cptiffrmattuu of 
the view that a vapour is given off by the U was 
shown that a slow current of air passed oyer bright zitic 
and allowed to impinge on a photographicplat^ af^ed on 
it and produced a picture. , Interesting pUrtufoa of PP^^tie 
bodies are readily produced pyplacini a plateoCppMsbed 
zinc behind them, and in this way^. for mstanoe^ the 
structure of different papers aiid>the they 

bear, the form of skeletondeaybs, dtc., aie oblntned as 
pictures. The opacity which certain solutions give to 
paper, and the transparency which others cbmmunicate 
to it, is of much interest, and further experiments are 
being made on this branch of the subject. 

Another curious action was mentioned! which is that 
zinc and other metals have the power of making certain 
inactive liquids active. If, for instance, alcohol or ether 
or acetic etner be digested for four days with bright zint! 
it will become active and capable of producing a picture ; 
fiUration and even distillation does not restore the 
inactivity of the solution. 

It appears then that many substanices, both orgsfficend 
metallic, are able to act on a sensitive photographic plate, 
and that exceedingly small quantities of th^ active 
bodies are sufficient to produce the effect. A piece of 
board laid on a sensitive plate will give a good pid^re bf 
its structure, and even thin dry board 30 t;b xop yeata Old 
can be made to give its likeness. Dry cinxtamop 0d 
many other bodies act in the same way. Oibet ekpieri* 
ments were described showing how an accuOtUlafioti Of< 
the active vapour from zinc could be demonetrated, and, 
further, how the vapour was reflected from the etdes of n 
glass or paraffin tube, but absorbed by a paper one. The^ 
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fbrdgomg outline shows some of the principal points 
described in the lecture. The subject is a far extending 
one, and it is more important at the present time to obtain 
accurate data than to suggest theories ; many other inter¬ 
esting points have, in iact, already been determined. 
The Lectarer noted that the above experiments had been 
made in^the Davy-Faraday Laboratory. 


ANDRtE'S BALLOON EXPEDITION> 

A LTHOUGH the fact is not slated, this is a trans- 
iation, and a singularly literal one, of the French 
original. It is to be regretted that obvious printer's 
errors or slips of the pen were not corrected; for example, ! 
**1892” for “1882" on p. 14, south” for “north” on j 
p, 280, and the somewhat serious misstatement of j 
Andr^e’s last message on p. lo, which is the least excus¬ 
able, as a facsimile with correct translation attached is 


the nephew and partner of M. Lachambre, describes the 
transport of the enlarged balloon to Dane's Island in 1897, 
the repair of the shed, re-inflation, and the casting off on 
i July II. Both authors describe their own work clearly 
I ana well. They have nothing to say as to Andrtfe's 
I plans, his theory of circumpolar prevailing winds, or his 
probable fate. But the technicalities of balloon con¬ 
struction, and the dexterous manipulations of the delicate 
fabric as it was prepared far from workshops or ex¬ 
traneous help, are lightened by the ingenuous impressions 
of the two intelligent Parisians suddenly transported into 
so strange a world. 

The balloon Omen was constructed as a sphere sixty- 
six feet in diameter with a conical appendage. It was 
furnished with two lateral valves for releasing the im¬ 
prisoned gas at will, a large automatic valve to let the 
gas escape whenever the internal pressure exceeded a 
certain limit, and a rending flap intended to be used to 
prevent bumping on Anally alignting, and so constructed 



Fio. 1 —Th« top of the balloon, showing the Joiningx of the pieoeii. 


given on p. jo6. On p. 168 the translator computes 
cubic metres at 17,6^8 cubic feet instead of 170,580. 
A somewhat infelicitous if not unintelligible paraphrase 
of marking a pigeon's feathers with an india-rubber 
stamp, is fixing on labels by the aid of india-rubber 
wafers (p. 2^3). It must be stated, on the other hand, 
that the English edition is much better printed than the 
French, especially as r^ards the extremely interesting 

J lates, and that it contains an effective coloured froptis- 
iece the departure of the balloon. 

The narrative is in two parts. The first, by M. La- 
chambre, describes the balloon and the process of its 
manuliscture, the transport of the material to Dane’s 
Island in 1895, the erection of a shed, the inflation of the 
b^oon, the tong waiting for a favourable wind, the.de¬ 
flation and return, The second part, by M. Machuion, 

J And htt By H«nri LtchMmbrQ wd Alexia 

fCwctWran. Witk and 44 full-jM* Ulti<er«C4oitii 

, wem Fp, r»6. (weAiminBt«r: Archibald Constable and Co., 

iBpS.) 
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that a rope attached to a small grapnel, on being 
thrown to the ground, would tear a great rent in the 
side of the balloon, deflating it instantaneously. The 
cubic contents were 160,000 cubic feet; but this was 
increased for the second attempt to 176,000 cubic feet. 
The material used was pongee silk of double, triple, or 
quadruple thickness, according to the part of the balloon 
and the strain to which it would be subjected. The silk 
was prepared in pieces of about 18 inches in width, and 
the balloon was made up of horizontal zones, the joints 
of each successive zone being alternate, as in brickwork. 
When completed the whole was thoroughly and repeatedly 
varnished inside and outside. While both Andrde and 
the manufacturers were confident of the gas-retaining 
power of such a construction, we understand that some 
experienced aeronauts view it with great suspicion, and 
greatly prefer the old system of vertical gores. The 
wicker car was fitted up with marvellous ingenuity, and 
attached by a ring to a cord net thrown over the 
balloon. A cap of varnished silk on the top of the 
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balloon protected the net from snow. Andr^e’s plan was 
to keep the balloon within a few hundred feet of the 
ground by the use of heavy guide-ropes dragging over 
the ice or through the sea» a device which serves as an j 
automatic regulator of height. 1 

The erection of the balloon-shed, gas-genera tors, and . 
the inflation of the balloon in the far north of Spits- } 
bergen formed a very neat piece of-engineering, of which 
the Paris firm and their Swedish colleagues may well be j 
roud. We may recall the facts of the departure. The 
alloon glided through the demolished north side of its 
shed at 2.30 p.m. on Sunday, July ii, 1897, and slowly 
swept northwards across the bay and over the low hills 
on the horizon. The last authentic pigeon-message ! 
received runs: “July 13. 12.30 p.m. 82" 2* N. lat., j 

15" 5' E. long. Good ioumey E. 10^ S. All well on ; 
board. This is the third pigeon-post.—A nbr^E.” ; 

Beyond this all is conjecture ; but before adopting | 
pessimistic views as to the fate of Andrde, Strindberg 


valid foundation for the mathematical treatment of 
natural phenomena. Such a groundwork as this was 
uite naturally introduced by the discoverers of the 
ifferential and integral calculus. More recently, however, 
the progress of tnathematical investigation h\s shown 
j^enerally that this is founded on a great number of 
implicit suppositions to which we, in consequence of the 
inaccuracies of our sensitive perceptions, are not bound. 
Further, the assumption of the molecular constitution 
of matter is from the first in contradiction with well- 
known laws. 

The Faculty wishes to receive a work of real scientific 
interest in which such questions will be treated in a 
general intelligent way, and in which a minute examination 
will be made regarding the admissrbilty in relation to the 
appropriateness of the usual mode of representation. 
Communications may be mathematically or philosoph¬ 
ically and psychologically inclined, and historical studies 
are desired but not demanded 



Fjc. a.—The balloon on it» departure, showing guide-ropes. 


and Fraenkel, we .should remember how few believed 
in July 1896 that the F^am would ever return. There is 
still hope for the crew of the Omen. 

Hugh Robert Mill. 


T//E BRNEKE PRIZES, 

HE Philosophical Faculty of the Georg-Augusts- 
University of Gdttingen has just published the 
following information concerning the Bencke prizes for 
the years 18^ and 1901. On March ii, 1898, the birth¬ 
day of Carl Gustav Benekc the founder of this prize, it 
was announced that no communication had been sent in 
for the prize competition for the year 1897. At the same 
time the Philosophical Faculty set the following problem 
for the year 1901. 

The principle of continuity, or more exactly the repre¬ 
sentation by functions which can be indefinitely differen¬ 
tiated, has for a long time been regarded as a general 
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Papers competing for this prize must be written in a 
modern language, and will be received by the Dekcui of 
the Philosophical Faculty up to August 31, 190a A 
motto should be written on the title-page of the work and 
on the outside of a sealed letter which must accompany 
it, containing the name, profession, and address or the 
sender. In no other way can the name of the author be 
I communicated. It is further requested that the address 
; of the sender should be also written on the titlejpag^ in 
case the prize should not be awarded to it. Tne 
prize amounts to 3400 marks, and the second to 680 
marks. 

The prizes will be awarded on March I90i»at a 
meeting of the Philosophical Faculty in GOttingen. 
communications to which prizes are awarded remain ^ 
property of the authors, 'fhe prize problems, for 
the competitive papers must be sent ip by August 
1898, and August 31, 1899, will be found given in the 
Komglicken Geseiisehaft der WisUnstknfhn 
Mittkeiiungen^ 1896, S. 69, 1897, Heft i, S. 36. 
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JVOTES. 

Thr Committee of Administration of the Paris International 
Exhibition of 1900 have adopted a scheme of arrangement of the 
exhibifs according to the nature of the objects, instead of by 
nationalities. The exhibits will be arranged in groups^ contain* 
ing between them lao classes. The subjects of tlie groups arc : 
education and teaching, literature, science and art, instruments 
and processes; machinery and mechanical processes; civil 
engineering, construction, means of transport; agriculture, 
horticulture, arboriculture, forestry, sport, ; alimentary pro¬ 
ducts ; mines and metallurgy ; decoration and furniture of public 
and private buildings; }'arns, fabrics, clothing ; industrial 
chemistry ^ miscellaneous industries ; social economy, hygiene, 
public charities ; colonisation ; naval and military. 

Prince Albert ok Monaco gave an account of his investi¬ 
gations in the Atlantic at the meeting of the Royal Geographical 
Society on Monday. From 188510 1889 Prince Albert made 
some long cruises in the Wrondelle^ a little sailing schooner of 
200 tons, which took him as far as the American coasts, and he 
explored depths as great as 1600 fathoms without help of any 
power greater than the arms of his fourteen sailors. The 
HirondttU being shattered by storms, he built a stronger steam* 
vessel, the Princess AHce^ 560 tons, to carry on the same 
research with better appliances. The work of this second |>eriod 
opened up to him fields of labour altogether beyond his reach 
without the aid of a still larger and more powerful vessel, so 
he commissioned Messrs. Laird, of Liverpool, to build him 
another Princess A/ice, which is expected to set out on her first 
voyage in a few weeks. After giving the results of the more 
important of hts observations with respect to currents, depth and 
pressure, temperature, salinity, light, and ocean deposits, Prince 
Albert proceeded to treat of the organic life inhabiting the 
waters of the open ocean, and described the principal apparatus 
employed by him for biological investigations. 

Mr. W, H. Preecb, C.B,, F.R.S., was elected president of 1 
the Institution of Civil Engineers at the annual general meeting 
held on Tuesday. 

Mr. J. [. H. Tball, F.R.S., has been elected into the 
Athenxum Club, under the rule which empowers the annual 
Section of nine persons ** of distinguished eminence in science, 
literature, the arts, or for public services.” 

The Royal Photographic Society’s International Exhibition 
was opened by the Prince of Wales at the Crystal Palace on 
Monday, A large number of interesting photographs, many of 
them illustrating scientific applications of photography, are in¬ 
cluded among the exhibits. 

The annual reception and exhibit of recent progress in science of 
the New Vork Academy of Sciences was held on April 13 and 14. 
Though not so Urge os former exhibitions, it was characterised 
by the president of the Academy, Prof. Henry F, Osborn, as 
the moat complete and diversified of any, representing nearly all 
the leading educational institutions of the United States, and 
containing exhibits from very many of the Sute.s and many 
loreign countries. Addres^s were delivered by the recording 
secretary, Prof. Richard E, Dodge, President Ojiborn, Prof. 
George % Hale, of the Yerkes Observatory, on ** The Function 
of Large Telescopes,” Mr. Morris K. Jesup, president of the 
hlueeum, and Mr. Charles £. Triplet, who exhibited liquid air 
dbUioed by his apparatus. Among the objects included in the 
Exhibition, the fine array of photographs iA scars and star spectqs 
woe noticeable. In the department of photography some excellent 
eolour photographs were shown, including a demonstration of 
cdlcmr photographs by the Joly process, shown by the Joly-Zambra 
Coihpany.—In electricity, appataCus was exhibited for the trans- 
ndseiois of wgnaU without intervening wires. The feature of the 
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palceontological exhibiiion was ihe caudal vertebrae and limb bones 
of the gigantic Dinosaur Camarasaurus, the largest land animal 
that ever lived. The bones exhibited were the largest yet 
found, and were recently exhumed. Several new kinds of ap¬ 
paratus were shown in the physics section. Specially important, 
in an economic sense, was the stremmatugraph, an instrument 
to measure compression ami extension of rails of a railroad 
during the passing of trains, exhibited by Mr, P. H. Dudley. 
—The geological exhibit contained many interesting features : 
including specimens brought back from the excursion of 
geologists after the geological congress in Russia last year, some 
of the latest maps of the U.S. Geological Survey, a model of 
the Franklin furnace zinc ore bed from New Jersey, gold- 
bearing conglomerates from the so-calicd ** banket ” reefs near 
Johannesburg, South Africa. Specimens of compressed marble 
were shown, which had been subjected to the pressure of too 
tons to the square inch without rupture or destruction of 
cohesion.—Mr. H. E. Crampton, jun., exhibited some fine 
specimens of fused or compound pup.T? and compound adult 
moths. His recent products include some very perfect tandem 
moths w'ith two full sets of wings j also moths which have the 
head of one grafted upon the back of another. The exhibition 
of ethnology included results of tlie Jesup North Pacific ex¬ 
ploring expedition and collections of the Huichol Indians of 
Mexico. The exhibits generally were designed to show the 
progress made during the year. The department of philology, 
however, having only been added to the exhibition this year, 
took a w ider range. 

It is announced in Setena' that at the recent annual meeting 
of the New York Academy of Sciences the following elections 
as Honorary and Corresponding Members were made ; Hmorary 
—Prof. Arthur Auwers, Astronomer, Berlin ; Prof. W. K. 
Brooks, Biologist, Baltimore ; Prof. David Gill, Astronomer, 
Cape Town ; Dr. George VV. Hill, Mathematician, Nyack ; 
Prof. E. Ray Lankester, Zoologist, Oxford; Dr. Fridjof 
Nansen, Explorer, Kristiania; Prof. Albrecht Penck, Gjo- 
grapber, \'’ienna; Prof. Wilhelm Pfeflfer, Botanist, Leipzic; 

I Prof. Hans Reusch, Geologist, Kristiania; Prof. Rudolph 
Virchow, Biologist, Berlin ; Prof. Karl von Zittel, Palaeonto¬ 
logist, Munich. CdrrespQndittg^Vtoi. F. D. Adams, Geologist, 
Montreal; Prof. L B. Balfour, Botanist, Edinburgh; Prof. 
George Baur, Palceontologist, Clncago; Prof. William Car- 
rutbers, Botanist, London ; Prof. T. C. Chamberlin, (ieo- 
logUt, Chicago ; Prof. Wm. M. Davis, Geographer, Cambridge ; 
Prof. Adrien FrancHet, Bv)tani.si, I^ari.s; Prof. George E. Hale, 
Astronomer, Chicago ; Prof. J. P. hidings, Geologist, Chicago ; 
Prof. Charles S. Minot, Biologist, Boston; Prof. George 
Murray, Botanist, London ; Prof, Wdliam B. Scott, Geologist, 
Princeton ; Mr. Charles D. W.dcoU. Geologi.st, Washington ; 
Prof. Charles O. Whitman, Biologist, Chicago; Prof. Henry S. 
Williams, Palajontologist, New Haven. 

A VERY elaborate series of experiments on the tractive resist¬ 
ance of express passenger trains running on the Northern of 
France Railway shows (says Engineering) that the engine and 
tender resistances amount to about half the total. The trains 
on which the experiments were made weighed, on the average, 
160 tons, exclusive of the engine and tender, which weighed 85 
tons more. 

The Royal Agricultural Society ofiers, in connection with the' 
meeting at Maidstone next year, a prize of 50/. for the beat 
machinery for washing hops with liquid insecticides, the machine 
in question being worked by horse or mechanical power. Full 
particulars of the regulations governing the proposed competitive 
trials con be obtained on application to the Secretary, 13 Hanover 
Square, London, W. 
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PHOF. Jaubs E. Kebler, of the Allegheny Obiervatoiyf 
faasdefiDlUty aocopUd the peat of director of tlw Lick Obeerv- 
Rtoryi end '^1 go to Bio^t Hamilton next month. It will 
be remembered that he offered to remain^ at the Allegheny 
Obeenratory if 20b,ooo dollars could be collected to erect and 
endow a new observatory. The subscriptions did not reach . 
this amount in the two weeks allowed, but 150,000 dollars was 
subsenbed, so that a new observatory will be built. 

A NEW coherer for use in connection with telegraphy without 
intervening wires has been invented by Dr. H. Rupp, of Stutt-i 
gart. Instead of using an electro>magnetic tapper to tap the 
coherer tube, and so loosen the iron 61 ings in It, Dr. Rupp has 
devised a simple contrivance for making the coherer rotate 
round the axis of the leading-in wires. It i$ stated that the 
Morse signals obtained with this rotating coherer are much 
more distinct than those given by the tapping arrangement. 

Dr. Henry Marshall, a distinguished member of the 
medical profession, died on Sunday at Qiftpn, Bristol. Dr.' 
Marshall received his medical education at Edinburgh*; and in 
1854, was dresser and afterwards assistant under Lord Lister, 
whom he succeeded as house surgeon. Whilst in Edinburgh he; 
held the presidency of the Royal Medical Society there. When 
the British Medical Association met at Bristol in 1863 Dr. . 
Marshall acted as secretary, and he was president of the Bristol 
branch when in 1877 the Association met at Bath. : 

We have just received, with regret, the announcement of the 
death, on March 24, of Mr. Alfred U. Allen, of Bath, at the 
age of sixty'four. Mr. Alienas name will be long remembered 
by microscopists as the secretary of the Postal Microscopical 
Society, which came into existence about twenty-five years ago 
largely through his exertions. It is only a few months since we ; 
announced that Mr^ Allen had found it necessary to discontinue 
the Microicopy and Natural ScUnc^^ which he edited 

since 1882. In addition to this, Mr. Allen issued a monthly 
journal, under the title of The Scientific Enquirer^ during the 
years 1886-88. 

Col. Sir Vivian D. Majkndie, K.C.B,, the chief inspector 
of explosives to. the Home Office, died suddenly on Sunday. 
He was the author Of the Official Guide*book to the Explosives 
Act of 1875, and several other professional works. In his official 
capacity he was responsible not only for the periodical inspec' 
tion of the various gunpowder and kindred manufactories scat¬ 
tered throughout the Country, and for the investigation of the 
circumstances attending the accidents that occur in them from 
time to time, biit also had to examine very many of the bombs 
and infernal machines that fell into the hands of the police, or 
were left for felonious purposes in public places. He was also 
concerned with drawing up regulations for the storage of in¬ 
flammable liquids such as petroleum, and it is not very long 
since he returned from a tour in America undertaken to study 
the methods of storage and transport in operation there. 

Zoology has lost an able student and a "promising in- ' 
vestigator by the death, at the age of twen^y^sU years, of Mr. 

B. B, Griffin, announced in Science, Mr. Griffin took part in 
the eoological expeditions to the north-west ooas^ of America, 
sent out by Columbia University in 1896 and 1897. He was 
the author, wholly or in part, of several papari relating to the 
fauna of that region, one of which, dealing with the nemer- 
tinee of Puget Sound and describing a nuimtr of species new 
to science, had been sent to press immediately before his last 
Jllness. His principal work lay, however, in the field of cellular 
Hology, and a brief but important paper by him on the ferdUs* 
ation of the egg in Thaiassema^ published in the Transaetiant 
of the Hew York Academy of Sciences for 1895-6, had attracted 
considerable attention, both in the United States and elsewhere. 

MO. 1487, VOL. 57] 


A more extended paper along theaame Hnes, fatfegiiig forward 
new and hpportant evidence on the natpre of the 

history of the centrosoroe, the pbeoonieiia pf dhpdiiial^^K 
duction and other vexed problems of cytotogy^ 
ready for the printer at the tidie of his death. 

We regret to record the death of the distingatshed geoiegUt M. 
Jules Marcou. He was bom at Saliin in the Depattment of 
Jura in France, in 1824. In 1848 he joined Agassis at Boston, 
in the United States, and spent two years m studying the 
geology of various portions of North America. In 1853 he 
published a Geological Map of the United States, and the 
British Provinces of North America. For a period of about 
twelve years M. Marcou appears to have spent much of his 
time alternately in Europe and America. In 1855 he .became 
professor of geology and paUeontology at the Polytechnic School 
of Zurich, but relinquished this office on his return to the 
United States in i860. In 1861 he published his well-known 
Geological Map of the World, of which a second edition was 
issued in 1875. In addition to his works on the geology of 
North America, he published many papers on the European 
s^ondary rocks, and was specially interested in the Jura- 
Cretaceous formations. Some of his articles were of a con¬ 
troversial nature. In 1879 he was elected a Foreign Member 
of the Geological Society of London. He died on April 18, 
at Cambridge, Massachusetts, aged seventy-four. 

It Uivith much regret chat we record the death of Dr. John 
Shearsori Hyland, F.G.S., at the early age of thirty-twa The 
second son of Captain P. Hyland, of Great Crosby, he was 
educated at ihe Merchant Taylors* School, at University College, 
Liverpool^ and subsequently at Leipzig. At the University of 
Leipzig he studied mineralogy and petrology under Dr. Ztrkel, 
and took the degree of Ph.D., hU thesis being entitled ** Ueber 
die Gesteine des Kilimandscharo und dessen Umgebung,'* and 
published in 1888. In the same year he joined the staff of the 
Geological Survey, and was for three years occupied in the 
Irish branch in investigations on the eruptive rocks of the 
country. During this period he published several papers on petro¬ 
logical subjects, and gave great promise of a briUiact career. 
Being of an active, enterprising nature, he relinquished the 
work of the microscope, and throwing up his post on the 
Geological Survey, took to the more practical work of reporting 
on mineral resources in ^the United States, subsequently in 
British Central Africa, and finally on the treacherous west coast 
of Africa, where he died at Elmina on April 19. 

The death is announced of Dr. J. G. N. Dragepdorff, for 
many years director of the Pharmaceutical Institute at Dorpat, 
in Russia, which, while he was there, had the h^hest reputation 
as a pharmaceutical training college and school of research. 
From the Chemist and Druggist we learn that Dr. Dragendorff 
was bom in Rostock in 1836. After qualifying as an apotheker, 
he studied chemistry in the Heidelberg Univenity, which He 
left in i860 to become assistant to Prof. F. Scbultza, in the 
chemical laboratories of the Rostock University, In the saW« 
year he graduated as Ph.D., his thesis being on the action df 
phosphorus upon some carbonates and borates. In l86a he wfRt 
to St. Petersburg to take charge of the PharmacpcHKkm 
ZHtschrift fUr Russlandt as editor, and of the laboratoriee df 
the Pharmaceutical Society there. While acting in shat capacity 
bis reputation grew, and hU appointment as Ptofe^sur of 
Pharmacy and Director of the Pharmaceutical Institute 1^ 
Dorpat in 1864 was the beginning of thirty ysars’ vrork which 
made the Dorpat Institute famous all ovSr the world, 
Dragenddrffs skill aa a teacher and discoverer of talent tiroittik 
itudenti to him from all quarten^ He retired to Mi aamto 
town in 1894, and devoted hii leisure to a monwental 
on medicinal plants, of which at feast one foet M 
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puMUliftiL H« Mm» best |<nown to English pharmacists through 
his Plant Analyab/’ a translation of which, by his former 
pupn^ Henry G, Greenish, was published in 1883. Ilis work 
onadkaloida was, hpwever, that by which he is most entitled to 
fame, The mydriatic alkaloids were his special held, and his 
^ntheses of eonine and atropine are amongst the most brilliant 
a^iev^ents of modern chemistry. In 1885 the Pharmaceutical 
Socie^ of Great Biltun conferred the third Hanbury medal 
upon him* 

Ths Kew Observatory Committee have issued their Report 
for the year <897. During that period the magnetic curves have 
been free from any very large fluctuations ; the mean westerly 
I>eclinatioD for the year was 17** and the mean Inclination, 
6jr® 20'. The meteorological observations conducted for the 
Meteorological Council call for no special remarks; the electro* 
graph has been in nearly constant operation since January 19. 
Several hours’ record were lost owing to the trace being off the 
sheet; Dr. Chree states that it is diflficuU to see how such loss 
Can be avoided without either duplicating part of the apparatus, 
or by risking possible loss of negative trace by shifring the 
position of the zero line on the sheet. Sketches of sun-spots 
were made on 165 days; it has been decided to discontinue the 
eye observations, owing to the elaborate photographic work now 
done elsewhere. Among the various experiments and researches 
in connection with the several departments we observe that 
attention has been given to the comparison of platinum and 
mercury thermometers at high temperatures, in view of repeated 
requests for direct high temperature verifications. Experiments 
are also being made to the thermometric properties of different 
kinds of gUsSi the results of which will he eventually published. 
The usefulness of the institution is shown by the continual in- 
crease in the number of instruments submitted for verification ; 
the increase during the year in question amounted to nearly three 
thousand. In addition a large number of watches and marine 
chronometers were received for trial. 

A NUMBER of investigations have been made on the connec¬ 
tion of various terrestrial phenomena with the period of rotation 
of the sun, but the results obtained have not been definite 
enough to establish the reality of a twenty-six-day period of 
meteorological phenomena. In connection with this question, 
Prof. Arthur Schuster subjects the methods of finding hidden 
periodicities—small periodic variations hidden behind irregular 
fluctuations—to vigorous analysis in TetresMa^ 

(Match), with the object of introducing a little more scientific 
precision into the treatment of problems involving hidden 
periodicities, and of applying the theory of probability in such 
a way as to assign a definite number for the probability that the 
effects found by means of the usual methods are real, and not 
due to accidental circumstances. The methods described show 
the lines which investigations on the periodicity of phenomena 
should follow, and point to several interesting subjects to which 
they may. profitably be appUed. As to results already published. 
Prof. Shuster concludes The general result of a critical 
ekamsnatioa of the published investigations on the twenty-six* 
day period leads me to think that, although the ma^etic ele¬ 
ments and the occurrence of thunderstorms seem to be affected 
a period of twenty-six days and of its first multiple, the 
mtbjeet requires a good deal of further study before we can 
be sure as' to the exact nature of the period. Even though it 
may be conudered as proved, it must not be necessarily.assumcd 
that k k due to solar action. If it was a question merely of 
magnetic disturbances, there does not seem to be any great im- 
piobaUUty, hbweve|r» that some periodicity may be connected 
with the sun's rotation about its axis, especially at times of great 
4Un-spot atitivlty|i‘f' 
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In a short note in the Comptts rettdns (No. 15, April 189S), 
M. Thi^baut gives us the result of his investigations on the 
frequency of the extra large tides which occur at the March 
equinox. He has used the number previously published in the 
CMHoissance Temps since the be^nning of the century, and 
has shown that the relative magnitude of the coefficients of the 
tides at the syzygies vary notably from one year to another, but 
that the rule given below is subject to some exceptions. From 
the theoretical point of view this law of the variation of the 
coefficients assigns to the return of this great tide a period of about 
nine years if only one equinox is considered, or four and a Italf 
years if one indifferently takes account of the spring or autumn 
equinoxes. The principal cause of these variations he attributes 
to the movement of the moon's perigee, which completes one 
revolution in about 8 years and 310 days. Taking into account 
all the circumstances of the phenomenon he discovered n re¬ 
markable period of 412 days, at the completion of which the sun 
returns to the lunar perigee. This period he calls the ** ann^e 
p^rig^nne ” ; and it does not differ very much from two other 
interesting periods, one of 413*4 days, which corresponds to 
14 lunar months (synodic), the other of 413*3 days, or 15 
anomalistic months.- 

The theory which attributes volcanic eruptions to disturbances 
produced beneath the earth's crust by luni-solar tide-generating 
forces would receive striking confirmation by the establishment 
of a connection between the periods of greatest volcanic 
activity and the phases of the moon which give rise to spring 
tides. Prof. Eugenio Semmola, writing in the Aid del R. 
Istituto if Ifueraggtamente (Naples), has compared the periods of 
maximum and minimum activity of Vesuvius with the phases of 
the moon during the two years from July 1895 to July 1897. 
The conclusions drawn from these observations are entirely of a 
negative character; the number of days of maximum and 
minimum activity being largely in excess of the number of 
lunations in the same period, and the fresh flows of lava being 
distributed fairly evenly between the moon’s four quarters. A 
comparison of the more violent eruptions of Vesuvius from the 
year 1800 to the present time shows that in five of these the 
nearest phase of the moon was the new or full moon, and in 
the remaining five the nearest phase was the first or last quarter. 
It thus appears that no relation exists between the activity of 
Vesuvius and the phases of the moon. 

The feurnal de Physique for April contains the continuation 
of an important paper, by M. A. Leduc, on the densities and 
molecular volumes of gases. M. Leduc has established, under 
the name of "Law of molecular volumes,” a limiting law, 
which he proposes as a substitute for the principle of Avogadro 
and Ampi^re. This law he applies to the calculation of the 
densities and coefficients of expansion of a number of gases, 
and every experimental determination appears to agree with 
the predicted results. 

In the same journal, M, J. Mace!* de L^pinay gives a proof 
that the fringes of caustics and the supernumerary arcs of rain¬ 
bows can be regarded as true interference-fringes.—M. P. Morin 
considers the influence of the length of magnets on their mean 
intensity of magnetisation. In needles of the same material 
and cross-section magnetised to the point of saturation, the 
intensity of magnetisation and the magnetic density at the two 
endsnre independent of the length of the nce<ile, and the same is 
the case for all sections taken at equal distances from the 
extremities. 

New magazines devoted to -discussion of the Rontgen rays 
appear to be springing up in every direction. From Sb Louis we 
have received the American X-Ray Journal^ which is stated on 
the cover to be " a monthly devoted to the practical application 
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of the new science and to the physical improvement of man." 
It i$ illustrated by very fair radiographs of fractures and dis- 
locationSj and a somewhat striking ‘‘skiagram" of a loaded 
Lebel rifle. 

We have received the second part of the AmtaUa d'iUi(fro- 
hio/oghy d'^hetroth^rapie et d*/iUctrodiagnostii\ This new bi¬ 
monthly journal deals with the applications of electricity to 
medical purposes, including the uses of Udntgen rays. In ad¬ 
dition to original papers, a full bibliography of current literature 
is given. M. F 61 ix Alcan, of Paris, is the publisher. 

Writing in the Kemiiconti del K, Istituto Lombardo^ xxxi., 
Signor Luigi de Marchi criticises the views advanced by 
Arrhenius on the causes of the variations of climate considered 
sjKJcially with reference to the influence of carbonic acid on the 
temperature of the ground (see J^hHosophical Magazine^ J8y6, 
p. 237). He considers that Arrhenius is in error (l) in treating 
as negligible the variations in the solar radiation produced by 
even considerable increases in the carbonic acid and watery 
vajH-ur of the atmosphere ; (2) in attributing a definite physical 
meaning to the coefficient which represents the coefficient of 
emission of a fictitious stratum who-se radiation is equivalent to 
that of the atmosphere ; and (3) in assuming that the same co¬ 
efficient also represents the coefficient of absorption of the stratum 
in question for terrestrial radiations. 

The Astronomical and Physical Society of Toronto seems to 
be in an ever flourishing condition, judging from the 7 'rajis- 
actions which appear from time to time. The latest volume, for 
the year 1897, which includes the eighth annual report, displays 
the Society’s activity by the numerous and varied papers which 
were communicated during the past twelve months. Among 
these papers may be mentioned an historical sketch of the 
Greenwich Nautical Almanac^ periodicity of magnetic eiement.s, 
the Novemlrer meteors of 1832 and 1833, the variable star Algol, 
&c. Mr. G. E. Lumsden made a short communication on the 
best method of making the work of the Society valuable, and 
his suggestions are such that any other society might learn a 
good lesson by following them. We hope to .see this scheme 
carried out successfully, as its lines, correst.Kmding to those of the 
subdivision of IatK>ur of the British Astronomical A^sociatiosi 
on this side of the Atlantic, are undoubtedly sound. 

Several interesting reminiscences of the Edinburgh Medical 
School in the 'fifties and ’sixties arc given in an article in 
Chambers's Journal for April. The teachers in the University at 
that time—Syme, Simp.son, Goodsir, Christison, Hughes- 
Bennett, Playfair, Douglas Maclagan, Laycock, Turner, 
Allmann, Balfour, Henderson and the rest—all take prominent 
places in the history of the science and practice of medicine. 
Referring to Sir James Simpson and the use of chloroform, the 
writer remarks that deaths under this anaesthetic were almost 
unknown in his days. He says; “We hardly ever used a 
stethoscope to examine the heart, or felt the pulse, and the 
patients did not die. . . . Both Simpson and Syme taught that 
chloroform should be inhaled from being sprinkled on a towel, 
the two golden rules being to see that the vapour was properly 
diluted by the surrounding air, and to watch the breathing, 
holding the towel some inches from the face. • It may be a co¬ 
incidence merely ; but if so it is remarkably strange that, while 
the chloroform has not changed, while the constitutions of the 
patients have not changed, where the use of an inhaler is the 
rule, there are frequent deaths from chloroform ; whilst in Scot¬ 
land and Ireland, where the use of an inhaler is the exception, 
deaths are proportionately rare." 

Some interesting investigations on the behaviour of micro¬ 
organisms in the presence of compressed gases have been 
published by G. Malfitano in the Ballet Urn della Sociefa medico- 
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chirurgica di J^avia. The more importance attaches to these 
researches, inasmuch as compressed carbonic acid gas has been 
lately regarded by some authorities as endowed with trustworthy 
antiseptic or sterilising properties. Malfitano’s investigations do 
not, however, support this view. A large number of experi¬ 
ments were made with pure cultures of various bacteria in a dry 
condition, exposed for periods of time varying from 20 to 64 
hours to a maximum pressure of 55 atmospheres. Whilst some 
bacteria were destroyed, amongst which we note B. (oli com- 
msfnis^ B. atithracisy saccharomyccs cemnsitCy the hyphomycetes, 
and B. ssthtilisy invariably withstood this influence. In other 
experiments we find again a large number of bacterial varieties 
expfjsed to pressures varying from 60-25 atmospheres, with the 
result that whilst typhoid and cholera bacilli, the B, prodigiosusy 
staphylococcus pyogenes aureus, and citreus and other well- 
known varieties succumbed more or less rapidly, B. subtilisy 
B. mesenteHcuSy Tyrothrix, and B. cedematis invariably 
survived. It should be mentioned that no i>crmanent biological 
modification in the bacteria employed was observed to result 
from exposure to compressed carbonic acid gas. Judging by 
experiments carried out to ascertain the relative effect of length 
ol exposure to, and degree of pressure of this gas upon 
l^acteria, it would appear that the latter factor was of more 
iin|)ortance than the former. Endeavours were made to, if 
possible, increase the bactericidal potency of the gas, by 
submitting bacteria to the action of the gas. For 

this purpose subtilis bacilli, containing their well-known hardy 
spore forms, were employed. These bacilli were exposed 
for 20 hours to the gas at intervals of 24 hours, this being 
repeated four times, but no different result followed. It will be 
remembered that alternately free7:ing and thawing bacteria tends 
to increase the sensitiveness of, at any rate, some bacteria to 
extreme cold. The author tried, finally, the effect of liquefied 
carbonic acid gas upon the vitality of the spores of B. subtilis ; 
but from this test, also, they emerged triumphant, suffering no 
damage at all. 

The current number of the Journal of the Sanitary Institute 
contains papers on a variety of subjects; amongst them we 
notice one on poisoning by canned food.s, by Dr. F. Brown. 
The writer has collected all the reports which have appeared in 
medical journals since the year 1879 of cases of poisoning from 
tinned foods. As regards fish and meat thus preserved, the 
poisonous effect is probably due to the pretence of ptomaines, 
and the only way of preventing this dangerous deterioration is 
to take all possible precautions that the materials used are of the 
very best quality, and that the canning process U carried on 
under the strictest hygienic conditions. Canned fruits do not 
appear to have been responsible for any fatal cases of poison¬ 
ing, but sails of tin and zinc are frequently present in such 
materials. In some instances, especially in cans containing 
pears and apricots, lead in quantities sufficient to gWe rise to lead- 
poisoning was found, whilst in other canned fruits the apricots 
had acquired a metallic taste from the amount of metal present. 
As ail canned foods are better for being used soon after canning, 
a good plan would be to state on each tin the date of hs 
canning, so that the public may have some guide as to the 
quality of the article they are purchasing.—A ^per on the 
contamination of water supplies by encampments^4» hop-pickers, 
gipsies, &c , is contributed by Miss Chreiman, Although some 
allowance must be made for the unfortunately exaggerated style 
of the writer, there can be no doubt that she hu done good 
service in once more bringing before the general public the 
highly unsatisfactory conditions under which hop-picldng is now 
carried on. Possibly the Maidstone typhoid epidemk of ia^t 
autumn may succeed in rousitig local authorities to take fitoptive 
measures to provide for, and officially organise^ this periodic 
invasion oi country districts. Surely, for example, the ileeping 
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on ** beds of short straw^ beneath which was a mattress of cattle 
manure two spades deep,” ought to be an impossibility at the 
close of the nineteenth century. 

A PRBI.IMINARV report, by Mr. Milton Whitney, upon the 
stiils of the principal tobacco districts in the United States has 
just been published by the United Slates Department of Agri¬ 
culture. The tobacco-plant readily adapts itself to a great range 
of climatic conditions, and will grow on nearly all kinds of soil, 
but the flavour and quality of the leaf are greatly influenced by 
the conditions of the climate and soil, So far as climate is con¬ 
cerned, Mr. Whitney remarks that experience is the only safe 
test as to the class of tobacco which can be produced under 
given climatic conditions. Ordinary meteorological records 
appear to be of little value in determining this point ; for the 
tobacco-plant is more sensitive to meteorological influences than 
the instrunients. Even in such a famous tobacco region as 
Cuba, tobacco of good quality cannot be grown in the immediate 
vicinity of the ocean, or in certain parts of the island, even on 
what would otherwise be considered good tobacco lands. This 
has been the experience also in Sumatra and in the United 
States, but the influences are too subtle to be detected by ordi¬ 
nary meteorological instruments. Little, therefore, can be said 
at the present time in regard to the suitable climatic condition 
for tobacco of any particular type or quality. Under given 
climatic conditions, the class and type of tobacco depend upon 
the character of the soil, especially on the physical character of 
the soil, upon which it is grown. The texture or coarseness of 
the soil grains, and the water content, which is largely dependent 
Upon it, appears to determine and control the distribution of the 
different widely distinct types of tobacco. This conclusion is 
liKjrnc out by Mr. Whitney's mechanical analyses of tobacco 
soils, consisting of separating the particles of soils into grades of 
different sixes. The re.su)ts show a very marked difference in 
the texture and physical properties of the soils adapted to the 
different cla.sses, types, and grades of tobacco, and give a basis 
for the classification of tobacco soils. 

Dr. StJTAN has a short article on antarctic exploration in 
FeUrmann's MiUhcilungtn. The German and Engli.sh pro¬ 
posals are described, and briickner’s calculations of climatic 
periods quoted to show that the present is an exceptionally 
favourable time for penetrating southward. The period of 
Ross*s voyages was probably much colder than llic average. 

Dr. Erfch von Dryoai.ski publishes in PeUf'fnaftns 
MUtheilun^n a paper on ice movements, their physical causes, 
and their geographical effects. The paper is in effect an abstract 
of results of the work of the (areenland expedition of the Berlin 
Gesellschaft fiir Erdkitnde^ published in full as a separate volume 
in the course of last year. 

The April issue of the National Geographical Magatine is a 
Klondike number, and contains several trustworthy articles on 
the conditions, resources and future of Alaska and the Yukon 
gold-fields. A map of the gold* and coal-fields of Alaska, and 
showing also the princii>al steamer routes and trails, on a scale 
of about fifty-seven miles to one inch, accompanies the papers 
in the magaeine. 

Nos, 5 and 6 of vol. xxxii. of the Zeitschrift der Gesellschaft 
fiir Erdkiinde m Berlin contain papers by Herr E. de Martonne 
on the hydrrjgraphy of the basin of the Upper Nile, by Dr. A. 
Oalle on Dr. Philippson’s measurements of heights on the Greek 
islands of the .^gcan, on a new map of the eastern part of New 
Britain by Freiherr von Schleiniu, and on journeys in the 
Upper Amaeon region by Dr, A. Kimbach. Herr E. de Mar- 
tonne’s paper is a review of the present state of knowledge re¬ 
garding the Upper Nile, with a new orographical map and a 
sketch of seasonal distribution of rainfall. 
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Amono the pa^>€rR in the current number (April) of the 
Journal of the Royal Horticultural Society are several of 
i scientific interest, in addition to papers on progress in the 
methods and results of cultivation. Mr. C, C. Hurst descri)3es 
some curiosities of orchid breeding, and his ex[>eriment5 and 
observations on hybrids are of distinct value. Prof, ¥. W. 
Oliver has a jwper on the depth in the soil at which plants 
occur, and Prof. Geo. llenslow one on chrysanthemum sports. 

Amoni; reprints of important pipers from the Botanical Gazette 
we have received :—Winter characters of certain sporangia, 
by Charles J. Chamberlain ; contributions to the life-history of 
Fanuncnlus^ by Prof. Coulter ; and a general review of the prin¬ 
cipal results of Swedish research into grain-rust, by Prof. J. 
Eriksson. The Swedish professor distinguishes eight distinct 
forms of Puccinia which produce rust; these being again arranged 
under a number of secondary forms, dependent on the host-plant, 
most of the primary forms being parasitic on several different 
species. 

The views with regard to the origin of vertebrates, put forward 
by Dr. W. H. Gaskell, F.K.S., in his presidential address to 
the physiological section of the British Association, at the 
Liverpool meeting in 1S96, are to be stated more fully in the 
Journal of Anaiotny and Physiology, The April number of the 
Journal contains the first of a series of papers in which Dr. 
Gaskell will fill in the details of evidence which were necessarily 
omitted from his address. 

A corv of Mr. Joseph Baxendell’s report on the results of 
observations made at the Southport Corporation Meteorological 
Observatory during 1897 has been received. A noteworthy 
feature of the report is a comparative table showing the mean 
annual meteorological statistics for every health resort in the 
United Kingdom known to possess a meteorological station. 
The systematic work done in the meteorological dei>artment of 
the borough of Southport should encourage accurate health 
resort climatology in general, and municipal meteorology in 
particular. 

iNCl.unKD in the “ Bergen.? Museums Aarbog ” for 1897 is 
Prof. R. Collett’s interesting paper on Beavers in Norway, with 
twelve plates reproduced from photograph.? of beaver lodges and 
dams. The subjects of other papers are ;—Generalisation of 
some algebraic equations which present themselves in the theory 
of elliptic functions ; a Sowerby Whale (Mesoplodon bidens. 
Sow.}, stranded on the west side of Karmo Island ; histological 
studies of the structure of the eyes of certain marine annelids ; 
a generalisation of the Lam^ equation ; the Lepidoptera of 
North Bergen county; physical conditions and plankton of 
Puddle fiord. 

In a memoir which apjiears in the Proceedings of the U.S. 
National Museum (vol. xx. pp. 1-421, 1897), Mr. S. H. Scudder 
describes in detail and discusses the classification of a group of 
grasshoppers which forms the prevailing type of orthopteran 
life throughout North America—the short-horned grasshopper 
cdmmonly seen in the United States, its best-known repre¬ 
sentative to the world at large being the destructive migratory 
Rocky Mountain Locust. The title of Mr. Scudder’s paper is 
“Revision of the Orthopteran Group Melanopli (Acridiida;), 
with special reference to North American forms.” 

The natural history societies of our public schools deserve 
encouragement, for they create interest in natural things and 
phenomena, and lead inquiring minds to make observations for 
themselves. The reports of three such societies, namely those 
of Rugby, Wellington, and Cheltenham, showing the results of 
observations, and containing abstracts uf lectures, have been 
received, and each of them is a creditable production, Among 
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the papers which call for special attention is an essay upon the 
birds of the Oxford district* by Mr. F. Sidgwick, in the Rugby 
Society’s report; and one on birds and birds-nesting, by Mr. C 
Montford* in the Cheltenham Society’s report. 

Archaeologists will be interested in a paper on “ Dwellings 
of the Saga-time in Iceland, Greenland, and Vineland,” by 
Cornelia Horsford, which appears in the National Geographic 
Magazine (March). The Saga-time began with the colonisation 
of Iceland in 875, and lasted for about 150 years, but little 
detinite knowledge exists as to the forms of the dwellings in 
those days. The paper is illustrated by plans of Norse ruins 
(so far as they are knowm) in Iceland and Greenland, and of a 
supposed Norse ruin in Massachusetts, It will enable a com¬ 
parison to be made between the different dwellings of the 
Northmen and those of the native tribes of North America, from 
the magnificent ruins of Copan to the long, narrow houses of 
the Iroquois. 

Prof. William Somerville’s sixth annual report on ex¬ 
periments with crop and stock in the counties of Cumberland, 
Durham and Northumberland, provides an excellent example 
of useful technical education assisted by County Councils. In 
the work of agricultural demonstration described in the pages 
of the report, the Durham College of Science was associated 
with the Councils of the counties above referred to, and the 
information given will be distinctly valuable to the agricul- 
turisU of these counties. Of especial importance are the results 
of rotation experiments which have been carried on for four 
years on three Northumberland farms. The results obtained at 
these stations are tabulated, but the detailed discussion of the 
rotation experiments has not yet been completed. 

The fourth number of “The Psychological Index”—a 
bibliography of the literature of psychology and cognate sub¬ 
jects for 1897, compiled by L, Farrand and Howard C. Warren 
—is a most useful publication for psychologists. The papers 
are well classified, and there is an index of authors; so it is 
easy to find what contributions have been made to the various 
branches of the science, and what the various investigators have 
done. There are 2465 titles in the Index, thus indicating con¬ 
siderable activity in psychological science. The Index is issued 
in connection with the Pspchologkal Peview, which is published 
bi-monthly by the Macmillan Company, 

A Bulleiin\'^^o.. 13, new series), containing a compilation, by 
Pr. L. O. Howard, of recent laws and regulations against 
injurious insects, and especially the San Jos^ scale, has been 
issued by the U.S. Department of Agriculture. The information 
given will be of interest to persons engaged in trade with living 
plants, and to horticultural and agricultural societies and others 
wishing to propose legislation of the kind described. Another 
Bulletin (No. 12), just issued by the U.S, Department of Agri¬ 
culture, gives an account of the spread of the San Joa^ scale in 
the United Sutes during the last two years^ and of the work 
which has been done by economic entomologists in the effort to 
subdue it. ' 

The latest phases of the controversy concerning the place 
where John Cabot first landed in North America four hundred 
years ago, are presented in a paper by Dr. S. E. Dawson, on 
“ The Voyages of the Cabots,” published in the Transactions 
of the Royal Society of Canada f6i* 1897. Dr. Dawson con¬ 
cludes ** that there is no physical or geographical reason d priori 
why Cape Breton may not have been Cabot's landfall, and that 
the voyage was intended to be upon a westerly course. It will 
also appear that all the conditions existing upon thf North 
Atlantic tend to make a westerly course swerve to the south, and 
that there is, therefore, a strong preponderance of probability in 
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favour of a landfoll at Cape Breton.” Positive evidence of 
contemporary documents is shown to point to the same con¬ 
clusion. 

Messrs, Masson and Co., Paris, will shortly publish the 
following works of science “ L'Anatomie compar^e des 
animaux bas^e sur I’cmbryologie,” by Prof 1 /Ouis Route ; 
** Precis de Botanique m^icale,” by Prof. D. Trabut; 
“ Elements de Botanique,” by Prof. Ph. van Tieghem. 

Mr. T. R. Dallmf.yek has just published a useful little book 
entitled “ A Simple Guide to the Choice of a Photographic 
Lens.” This book seems to be exactly suited to the require¬ 
ments of a whole host of photographers, especially amateurs 
who prefer to have their information retailed concisely and 
simply by one who knows. A great feature of these thirty 
pages is the ap{^I to diagrams which illustrate more clearly 
than words many fundamental facts regarding lenses and their 
behaviour. Four excellent platino-bromide reproductions are 
inserted, to illustrate the ca)>abilitie 5 of the author’s new 
universal stigmatic lens, Series ii. F/6, which does the work of 
practically four ordinary lenses. 

The firm of Gustav Fischer, Jena, announces for early 
publication the following new works and new editions : — 

Ueber Herxbewegung und Herrstoss,” by Dr. Ludwig Braun. 
This volume will contain the results of an experimental study 
of movements of the heart, analysed by means of a kinemato- 
graph.-—** Die Bakteriologie in der Milchwirtschaft,” by Dr. 
E. von Freudenreich.—The second part of Dr. Oscar Hert wig’s 
work on “ Die Zelle und die Gewebe,” dealing with the general 
anatomy and physiological properties of the tissues.—** Beitrage 
zur Klinik der RUckenmarks-und Wirbeltumoren,” by Dr. II. 
Schlesinger.—The first section of “ Mitteilungen aus der 
Augenklinik,” by Dr. J. Widmark.—The fourth enlarged 
edition of Dr. Robert .Wiedersheim's “Orundriss der ver. 
gleichenden Anatomic der Wirbeltiere. ” 

The Chemical Publishing Company, Easton, Pennsylvania, 
has published a second, thoroughly revised edition of “ Labor¬ 
atory Experiments on the Class Reactions and Identification of 
Organic Substances,” by Dr. A. A. Noyes and S. P. Mulliken. 
A sixth edition of Mr. P. McConnell’s Serviceable “ Note¬ 
book of Agricultural Facts and Figures for Farmers and Farm 
Students ” has been i>ublished by Messrs. Crosby Lockwood 
and Co.—The present state of kno'Xdedge of Rdntgen radiation 
and its practical applications is well stated in the second edition 
of “Practical Radiography ” by A. W. Isenthaland H. Snow¬ 
den Ward, published by Messrs. l>awbarn and Ward. Many of 
the illustrations in the book are very fine.—A revised and 
enlarged edition (the sixth) of Messrs, Marion and Co.’s well- 
known “ Practical Guide to Photography ” has jlist l>een issued. 

The additions to the Zoological Society's Gardens during the 
past week include four Silver Pheasants {Euplocanms nycthe- 
merMx) from China, presented by Mr. H. J. Veiich ; a Common 
Barn Owl {Strix fiammea\ captured at sea, presented by 
Captain George Innes; a Black-wingetl Peafowl {Pavo nigti^ 
pennis, S ) from Cochin China, presented by Mr. Richerd It. J. 
Gurney; four Undulated Grass Paroikeets {MeUpsittaous undu~ 
latus) from Australia, presented fay Mr. Aitchinson; a Biack- 
bellied Sand Grouse (PUrocles artnarhis) ih>m Asia, a Pin-^ 
tailed Sand Grouse {PitrecUs alchata)^ Sohth Europeen, a Rosy 
Bullfinch {Erythrospiza gitkcLgima) from Algeria, presented 
Mr. £. G. £. Meade*Waldo; two CloAmion Bluebirds {Siaiia 
wilsoni) from North America, two Yellow-betUed liothria 
{Liotkrix iuitus) from China, an Amaduvade Finch 
amemdava) from IndiE, a Red-bellied Waybill {Estnlda 
ventris)^ a Criraton*eared WaxbtU {Estrekhi pketttkoiis) from 
West Africa, presented by Miss BdUh M. Kemp Welch ; 
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Amftduv&de Finchea {Riirtlda atmanddva^y a Green WaxbiU 
\Mstr§lditf 0 rmcsa\ two Black-headed Finches Malacca)t 

two Cheatnut-belUed Finches {Munia rubro-nigra)^ three Indian 
Silvet-bills {Mmtia malabarica) from India, a Common WaxbiU 
{Ssirelda cinersa)^ three Orange-cheeked WaxbiUs {Estrelda 
melpoda\ \wo Red-bellied Waxbllls (Estrelda rubriveniris\ a 
Taradise Whydah Bird ( Vidua paradista\ a Grenadier Weaver 
i Bird {EupltcUs oryx) from West Africa, three Banded Grass 
Fmehes {Po^phiia cincta) from Queensland, a Bar-breasted 
Finch {Munia nisoria) from Java, a Maja Finch {Mitnia ma;a) 
from Malacca, a Chestnut eared Finch {Amadina casianotis) 
from Australia, presented by Miss Potrocochino ; two Black 
Rats {Mus raitus) from the Channel Islands, presented by Mr, 
J. Ernest Ardron ; a Common Otter [Lutra vulgaris) y British, 
presented by Mr, A. P. Ashburnham ; three Hairy-footed Jer¬ 
boas {lyipus kirtipes) from North-cast Africa, presented by Miss 
Baird; a Green-cheeked Amason {Chrysotis zUridigena) from 
Colombia, deposited; a Collared Fruit Bat [Cyttonycteris col- 
laris)y a Yellow-cheeked Lemur {/Amur xanthomystax\ a 
Crested Porcupine {Hystrix cristata\ two Squirrel-like Pha- 
langers {Potaurus sciureus)^ a Red Kangaroo {Afacropus rufus)y 
born in the Gardens. 


OUR ASTRONOMICAL COLUMN 
Astronomical Occurrkncics in May 


May 2. 

2. 

6 . 

7 - 

, 7. 

ti. 

*3 

» 5 - 


iih. 24m. to I ah, iim. B.A.C. 4006 (mag. 57) oc¬ 
culted by the moon. 

arh. ^ Jupiter in conjunction with moon. Jupiter 

Vesta (mag. 6*5) in opposition to the sun. In Libra. 
6h. 36m. a Scorpii (Antarcs) in conjunction with 
moon, a Scorpii, iF S. 

I2h. Saturn in conjunction with moon, Saturn 

5; r N. 

ijh. i6m. to I3h. 51m. B.A.C. 7263 (mag. 6) 
occulted by moon. 

Uranus 52' S. of 0 Scorpii (mag. 3). 

Venus. Illuminated portion of disc 0 923. 

Mars. ,, ,, ,, 0*936. 

i8h.- Venus in conjunction with Neptune. Venus 
2" 19' N. 


30 , Saturn. Outer minor axis of outer ring, i8"'69. 

20. Ceres i6' N, of $ Geminorum (Pollux). 

32 . 4h. Uranus in opposition to the sun. In Scorpio. 

22. 6h. S4m, to 7h. 32m. Venus occulted by moon. 

34, Kneke’s Comet arrives at perihelion. 

29. 22h. Saturn in opposition to the sun. In Scorpio. 

30. Sh. Jupiter in conjunction with moon. Jupiter 


Double and Multiple Southern Stars.— The observ¬ 
ation of double and multiple stars in the southern heavens has 
never been attempted on aWge scale, although several observers 
l^ve turned their attention to these bodies with not very large 
apertures. Sir John Herschel, in his southern sweep for nebufse 
and clusters, was enabled to detect over 3000 new double stars ; 
but his chief interest was more for the close examination of the 
former celestial objects than for the search for double stars. 
Since that time the Sydney Observatory, the Cape OtMMtrvatory, 
and the Harvard observers at Arequipa have done much to 
promote our knowledge of this class of southern stars. A 
search on a large scale has recently been undertaken by Dr. 
T. J. J, See, who was invited by Mr. Lowell to underUke a 
«!Wvey of the southern heavens for the discovery and measure- 
tnent of new double stars and nebube with the 24-inch redactor, 
which hod just been completed by the Clarks. In the Asfrp- 
H 0 micaiyoumal{ 1 Ao§. 431-432) Dr. See gives us some details 
of his pbm of work, tcyether with the drat part of the catalogue 
of new douUe stars, fn this survey Dri See was aided by Mr, 
CmhaU. The observing station was first at Mars' Hill, Flag- 
; neat ki Mexico, in tne western part of Tacubaya; and then 
again at Flagstaff, the telescope in each case 1>eing dismounted 
ai^ re-«raeted» 

The of die sky embodied in this work includes the 

entire eone between -no** and *45", and the moresouthom 
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region swept over in Mexico lies between -- 45“ and - 65“ 
between 4h. and i6h. Right Ascension. Dr. See states : ** In the 
course of this work it is certain that we have examined carefully 
not less than one hundred thousand stars, and many of them 
doubtless on several occasions." All the star places have been 
referred to the equator and mean equinox of 1900*0, and in each 
case the colours ore given after a terminology which was found 
best to describe the tints of the spectrum. To give an idea of the 
quality of the object'^Iass used, and the excellent atmospheric 
conditions at Flagstaff we may mention that an object was not 
considered difficult unless it was below o" '3, or fainter than the 
14th magnitude for fairly wide objects. Dr. See proposes to 
arrange the final catalogue in two parts : the first giving the new 
doubles, and the second doubles recc^nised by previous observers. 
He further uses the symbol A to denote ** stars discovered at the 
Lowell Observatory," and an index i being affixed to this letter 
in the first catalogue, and other numbers in subsequent catalogues. 
When completed, this great work will prove a most valuable 
contribution to our knowledge of many interesting systems in 
the southern hemisphere. 

Comet Perrins. —The following is a continuation of the 
ephemeris given previously in this column :— 

12^. Berlin Mean Time. 

1898. K.A. Dec. loe r log A Br. 

h. in. s. , , 

April 28 o 20 32 -1-49 28*1 

29 2S 59 49 S6‘0 

30 31 26 50 226 0'ii7i 0*2675 0*52 

May I 36 53 50 48*0 

2 42 21 5! I2‘3 

3 47 49 S* 35*4 

4 53 51 57 4 0-1285 0-2799 047 

5 o 58 43 +52 18-3 

The Man ora Observatory.— In a recent number of the 
Naiurwissensckaftliche Woclunschrift (Band xiiL No. 14), Herr 
Leo Brenner gives a condensed account of the observations made 
at the Manora Observatory during the past year. As usual, the 
observations are chiefly restricted to minute examinations 
of the surface markings of planets. The article is illustrated 
by reproductions of the observatory and instruments and drawings 
of the surface markings of some of the planets. Herr Brenner 
refers to the question that has been raised regarding the financial 
condition of the observatory. In his concluding remarks he adds : 

For the main j>art my work this year will depend on whether 
a change occurs in the financial condition of the observatory, or 
whether I shall be obliged, as formerly, to waste my time in 
writing worthless scientific articles." 

The Harvard College Odsei(ivatory.— The fifty-second 
annual report of the director of the Astronomical Observatory of 
Harvard College gives us an idea of the immense amount of 
work which is being carried on so successfully under his super¬ 
vision. Not only arc extensive investigations undertaken, but 
they are brought to completion by the liberal staff with which 
he is provided. After referring to the large endowment for 
current expenses which renders such assistance possible, Prof. 
Pickering adds that as regards permanent plant they are far 
behind other observatories even of the second class. That this 
will be soon remedied there is no doubt; and Prof. Pickering 
has the happy faculty of knowing from which direction such don¬ 
ations will come, for he says, “the need of modern buildings is 
most likely to be supplied by gifts or bequests from persons 
whose names should be attached to them. For instance, a library 
building in which the clerical work of the institution could m 
performed is greatly needed. A modern machine-shop to re¬ 
place our present workshop would form an excellent memorial 
,.of one who had been interested in the application of the 
mechanic arts to scientific uses." As usual, each of the instru¬ 
ments has been used for extensive investigations. The east 
equatorial has been employed for photometric light comparisons 
Of variables mostly with the new polarising photometer, while 
the west instrument has been used for similar observations of 
variables and comparison stars. The meridian circle and me- 
yidian photometer nave also been continuously employed, Prof. 
Pickering having worked with the latter on 152 nights, and 
made 100,05a photometric settings. The researches planned for 
this latter instrument are, we are told, approaching completion, 

. 860,000 measures of about 40,000 stars having been made during 
the last twenty years. Both the 8 inch telescopes have been 
used for photographing stellar spectra, the number of photographs 
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obtained being 6054. The n-inch Draper telescope has been 
employed for photographically recording tne satellites of Jupiter 
undergoing eclipse, and variables of the Algol type. Mr. King, 
who has been investigating the efi’ccts of diflferential refraction 
and flexure on the forn) of the phoiopraphic images, has found 
that an equatorial should never be driven on sidereal time, but 
that satislaciory images have been obtained by photographing at 
suitable hour angles with a mean time driving clock, the rate 
being wholly corrected by the refraction in right ascension. 
Experiments are now being made to introduce a flexure correc* 
tion automatically. In this connection it is interesting to refer 
to the work done by Dr. Katnbeau. With regard to the other 
tlepartments under the direction of Prof. Pickering, we must limit 
ourselves here to mentioning them: namely, the Boyden depart¬ 
ment at ArequipQ, where the new Bruce photographic telescope 
has been erected, and the Blue Hill Observatory, ahh‘i>uph they 
have both been contributing valuable observations during the 
last twelve months. 


THE NATURE 


AND HABITS 
SOLPUGA. 


OF PUNY^S 


of long-pointed limbs. /Elian, for example, tells hbw a countrjr 
in ^Ethiopia was deserted on account of the appMriince of 
incredible numbers of Scorpions and Phalangiums. But Pliny, 
when quoting the same story, introduces Solpu^^ in place 
of Phalangium. And since the latter is now used tn systematic 
zoology for a totally different group, namely for the #o-called 
Harvest or Long-legged Spiders, so abundant throwhout 
Europe, no further reason need be given for adopting fitny’s 
name for the species now under discussion. 

So much by way of preface. But before leaving the ancient 
history of the Solpuga, it maybe interesting to mention a sug- 
ge.stion that has been made to the effect that the Hebrew word 
translated Mouse in the Old Testament referred to some sort of 
Solpuga ; and that the sores, the emerods (hoemorrhoids), from 
which the Philistines suffered, resulted from the bites of these 
creatures. In support of this sgp[X>sition may be urged the 
unmistakable resemblance to mice presented by some of the 
smaller, dark-colourcd, short-legged species, with their hairy 
bodies and rapid movements, which occur both in Egypt and 
Syria; and the statements of travellers to the effect that at the 
present time they inflict painful bites upon ]>eople when asleep 
in the desert at night. 

It is beyond the scope of the present article to deal with the. 


A^ETHOUGH next to nothing is known of the past history j many points of interest connected with the anatomy of these 
of the spider-like creatures discussed in the following pages, j animals. Nor is it necessary to point out all the distinctive 


it is tolerably certain that since glacial limes they have been 



Fig. I. 

art. jaw af female seen from the side. 


Indian Solpuf^a {GaUodt* mole ; irt, jaw of male seen from ibe side ; 2, fernalv ; 

(Figs. 1 and 3 reduced to three fourth* the natural sire ) 


Confined in their distribution, so fur as Europe is concerned, to 
Spain, Greece and South Kiissk. Since, therefore, they were 
certainly unknown to our British and Anf^loSaxoii ancestors, 
and probably also to the early Romans, it is nut surprising that 
the English language has no name for Ae group of which they 
are mcml>er.s. To the ordinary Englishman they are spiders, 
and as spiders or Urantulas they are usually described by 
travellers who have come across them in India, Egypt and 
elsewhere. The Greeks, on the contrary, who were doubtless 
aetjuainted with the species inhabiting their own country and 
Asm Minor, seem to have recognised them from the ordinary 
spider, since they had a distinctive name for each of the two 
groups. The spiders were called Arachne (a^x*'n); the 
others Phalangium in allusion to their five pairs 
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features which serve to separate them from the true spiders, 
the only metn):>ers of the class Arachnida 
with which they are likely to be con¬ 
founded. Suffice it to say that the term 
spider, doubtless a corruption of spinner 
(spinster), is technically applied exclu¬ 
sively to the familiar web-spinners, and 
that no silk glands exist in any members 
of the order Solifug®. 

The general form is well shown in the 
annexed illustration depicting the male 
(Fig. 1) and the female (Fig. 2) of a 
North Indian species called CaUodts 
fatalis. As will be seen, the sexual 
differences are very striking, the mate 
being both smaller and lighter in build, 
with the head narrower and the jaws 
less bulky ; the legs, on the contrary, are 
unmistakably longer. This correlation 
between lightness of body and length of 
limb points to much greater activity on 
the part of the male, a superiority which 
no doubt stands him in good stead at 
the pairing time, when the female has a 
habit, it is alleged, of killing and devour¬ 
ing her les.s powerful mate. Again, in 
addition to lieing smaller, the jaws of the 
male (Fig. i^i) are always less strongly 
toothed than those of the female (Fig. 
2 a), and arc furnished on the upper side 
with a peculiar organ of unknown func¬ 
tion called the flagtiium. 

In both sexes, but especially in the 
female, the jaws attain a development 
unequalled elsewhere in the class Arach' 
nida (Spiders, Scorpions, Solpugas, &c.). 
They are, in fact, admirably adapted 
for the purpose of crushing hard-shelled 
beetles and other insects, But they also 
have another duty to perform, namely, 
that of digging ; for the females, at Idtst 
at the breeding season, excavate subterranean burrows for the 
potection of ^emselves and their young. The process haa 
lieen oliscrved in the case of the species here figured. Choonng 
a suttalde spot, the female proceeded to cut away the earth in a 
circle with her jaws, then kicked away the kxisened fragments 
with h**r legs, or scraping them together into a heap i/yuh the 
palpi [the long front pair of legs}, pushed the pile by main force 
from the entrance of the burrow. At its opposite end the eggs, 
about fifty in number and resembling a mustard-seed in site smd 
shape, were laid, and batched about a ibrtnight afterwards. For 

I Thi« word U, perhaps, a corruption of Solifuga or which 

seem aho to have been In uh. The former means 4 ortatttre which Qses 
from the huh ; the latter one that battles ngalBSt il, and so haws or Is la- 
toUnmt of it. 
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titree weeks the young showed no sign of movement. They 
then moulted for the first time and started to crawl about on 
their own account, little copies in miniature of their mother, 
who in<^unted guard at the entrance and resolutely repelled all 
inttudera, snapping without hesitation at every object thrust into 
the burrow, 

Some species of Solpuga arc known to be diurnal, and have 
been met with roaming abroad in the full glare of the tropical 
sunshine. From this habit they are known to the Sj^niards 
of Santiago as “Araflhas del Sol” (tsun-spiders). For the 
most part, however, they arc nocturnal, and in certain localities 
favourable to their development prove a great nuisance to 
travellers camping out. Olivier, for example, dcscrilies how 
they would come into his tent in Mesopotamia at night, attracted 
by the light; and Mr. Guy Marshall informs me that an ac¬ 
quaintance of his, when encamped on the Hartley Hills, 
Mashonaiand, was forced to shift his quarters on account of the 
invasion of his lent by a number of enormous spiders, evidently, 
from his description, a large Solpuga, which entered at night 
when the lamp was burning and rushed about at lightning 
«peed. In such occurrences as these is doubtless to he found 
the substratum of truth upon which AClian based his story of 
the desertion of the tract in /Ethiopia on account of the Scorpions 
and Ehalangiums. 

Nothing m the way of animal life, provided it be of suitable 
aize, comes amiss as food to the Solpuga, which is strictly car¬ 
nivorous in diet. It is true that stories are told of the killing 
and eating of small vertebrates, like lizards, mice, birds, and 
bats. Nevertheless the staple article of their diet no doubt 
consists of insects of various kinds, ranging in size from ants to 
moths, l>eetle$, or grasshoppers. A species which frequents the 
houses in Denver, Colorado, is said to be of service to mankind 


on account of its partiality for bed-bugs, a fact of some interest as 
allowing that the strong stench of cyanide of potassium emitted by 
these parasites is no protection against the attacks of the Solpuga. 
Another kind living in Mashonaland, and known as Solpuga 
sericea^ 9 SK elegant Tittle species striped black and yellow, with 
long silky white hairs upon the hind legs, which, when running, 
resembles a tuft of thistle down blown before the wind—feeds 
largely upon white ants; though Mr. Guy Marshall, my in¬ 
formant concerning its habits, has noticed that they eat jumping 
spiders of the family Attidx, as well as small moths and beetles. 
When searching for food they may be seen running about at a 
great pace in the hot sunshine, and every now and again stop¬ 
ping to rest for a few seconds beneath the shade of a stone or 
icab only to rush off again without the lea.st warning. Often 
when going at full speed they will stop abruptly and begin hunt¬ 
ing and feeing around a small spot, irresistibly calling to mind 
the behaviour of a dog checked in mid course by the scent of 
^me. The white-ants they feed upon belong to a species which, 
instead of making a mound, builds mud tunnels along the 
surface of the ground amongst dead-leaves and sticks. Upon 
<iiscovering such tunnelling tne Solpuga follows it up, carefully 
examining It all the way, then suddenly l>reaks through the 
mud-wall and extracts a white ant. But whether the proximity 
of the insect is discovered by hearing or scent is at present 
unknown. This species is an expert climber, and has been seen 
to ascend trees to some height above the ground in search of 
prey. Similar stories are told of the climbmg powers of other 
apecies frem difierent parts of the world ; and Mr. A. Carter 
informs me that in Egypt it is no uncommon thing to see a 
Solpuga {Cakfsaiet araAs) climbing on to a table to get at the 
flies. To capture such quick and wary insects the Solpuga 
adopts the tacticr of the huntiiig-spider; instead of making a 
Airious dart, as it would if the prey m sight were a beetle, it pro¬ 
ceeds to stalk the flies in the most wary fashion, creeping 
towards them with such slowness and stealth that the movements 
of the legs are almost imperceptible, yet all the whiie drawing 
mdually nearer and nearer; then like a flash of light the 
intervening space is traversed, and the insect struck down and 
cnpmred. 

Even in the case of so redoubtable an adversary as a scorpion, 
there is no h^tation on the part of the Solpuga in advancing to" 
the attack. J. CE Wo(k 3 tells us how at the outset of one such 
encounter the Solpuga by good fortune severed at one snap the 
wsorpion's sdng, and matie short work of him afterwards. Never- 
ihelisss such an end to the contest is the exception rather than 
the rifle for in addition to some evidence on this head supplied 
% Mr. Tritnen, Mr. Carter informs me that be has repeatedly 
witacsi^ enodunters in Egypt between the common Solpuga j 
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{G. arabs) and the sand-Kurpion of that country {Bulht& 
quinquo xtriains) \ but though the two arc well matched for^ 
size, the scorpions never came off second best, in spite of the 
inconijmrable advantage in point of activity enjoyed by their 
adversaries. 

Striking is the difference in appearance between a Solpuga 
fasting and a Solpuga full fed. In the former the abdomen 
shrivels up, the segments shrinking one within another like the 
several pieces of a half-closed telescope ; in the latter the 
expansion is carried to such an extent that the distended 
abdomen much resembles a short thick sausage, far surpassing in 
size and weight the rest of the body and limbs, This is brought 
about by the imbibition of water and of the fluid and semi-fluid 
tissues of their prey. In support of their water-drinking pro¬ 
pensities, the following pasfsage, written by the Soudan war 
correspondent to the Standard (October ig, 1897), may be 
cited ; “ One day in my tent [at Kerma] I heard a rustle like 
that of a silk dress. A big, ugly, yellow hairy beast, with nippers 
like a crab, was moving fast as a mouse over the moist ground 
near the zeer [porous water jar] in the corner of my tent. At 
last he settled down to suck the water from the sides of the jar.” 
The writer of the passage just quoted had previously spoken 
of this animal as the ** famous abu-shabat, the terror of the 
Soudan in the way of spiders, as large as your hand and ten 
times more venomous than a scorpion.” 

This question of the poisonous nature of the Solpuga’s bite is 
one that has attracted much attention. There is no doubt, 
however, that in the strict sense of the word they are not 
venomous at all. Nevertheless the jaws of the larger species 
are capable of giving a nasty and painful bite, and it is 
intelligible that a severe sore of long duration might result 
from such a wound if the Solpuga had been previously feed- 
ing upon septic matter, or if the .sufferer were at the time 
addicted to scurvy or were in a weak stale of health from any 
other cause. This, quite apart from other reasons, is sufBcient 
explanation of the fact that the native inhabitants of almost all 
the countries where these animals are found look upon them 
with horror and fear on account of their alleged ferocity and 
venom, The natives of Somaliland, however, seem to be an 
exception to the general rule, for although the Solpugas are 
remarkable for Size and abundance in that country, the Somalis, 
writes Mr. Parkinson, do not regard them as noxious, and have 
no names for things so unimportant. The dwellers in Baku on 
the Caspian, on the contrary, declare the Falanp6 [Ga/eodes 
araneoitus] to be esj^cially jxiisonous after emerging from its 
winter sleep, and, according to Mr. Rowland, believe that to 
counteract the effects of the poison it is necessary to rub the 
wound with the carcase uf the Solpuga after first steeping it in 
boiling oil. Perhaps it is needless to explain to those who know 
the Asiatic that our subjects in Hindostan are firmly convinced 
of the deadly nature ot the Jerrymangluni.* The opinion of 
these people on such a matter, however, is of no great value, as 
the following circumstance shows. Mr. H. R. P. Carter, when 
living at Madras, repeatedly, as he tells me, allowed the 
Solpuga, in the presence of natives, to bite his arm until the 
blood ran, without suffering anything worse than a passing pain 
from the wound. But although his experiments proved con- 
clusively to himself the harmlessncss of the bite, they were not 
sufficient to make the onlookers alter their judgment one whit. 
In confirmation of Mr. Carter’s conclusion it may be added that 
Mr. J. ffolliott Darling has also had the fortitude to make 
similar experiments on himself, and has attained similar results, 
with species that are found in South Africa. 

Of their enemies we know but little. From an observation 
made by Mr. Distant, who, while in the Transvaal, saw a wag¬ 
tail attacking a specimen of So/puga Aosti/is, a small species 
which is abundant in that country and in Natal, it may be in¬ 
ferred that they are eaten by insectivorous birds, and probably 
also by some mammals and reptiles. So, too, may it be sup¬ 
posed that the larger kinds of Solpuga destroy the smaller, and 
that all, both great and smaU. fall victims to large and medium- 
sized scorpions, to say nothing of great spiders and carnivorous 
ground beetles, many of which would certainly be powerful 
enough to overcome the weaker species. 

It must be remembered, too, that although when fasting their 
agility is amazing, and their chances of escape correspondingly 
great, yet when gorged with food, as described alcove, and 
practically unable to trail their distended bodies behind them, 

i This name for th« SotpuM In tha Tamil language I venture to spell as 
1 have heard it pronounced. ^ 
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they would'fall easy victims to enemies much weaker and slower 
than themselves. 

On the other hand, we learn from Du four that the species 
found in ^geria are exempt from the attacks of the Mason 
wasps, which, as is well known, in that and in all countries 
fearlessly attack and destroy numbers of the largest spiders, and 
could, without difficulty, catch the fleetest Solpuga in the world. 
The reason for this Freedom from persecution is not quite clear, 
unle^ it is to be explained by the fact that the Solpuga is too 
formidable a foe for the wasp to tackle. That this may well be 
the case,is rendered intelligible by the reflection that the targe 
lycosiform and mycaloid spiders fall easy victims because, owing 
to feebleness of vision and lack of activity, they are .not quick 
enough to elude the final swooj) of the wasp. The Solpugas, on 
the other hand, as compared with the spiders, are exceedingly 
agile and keen-sighted. Moreover, when on the defence, they 
have a habit, as described by Dr. Walter, of turning up the 
abdomen, so as to protect that vulnerable part, and extending 
the legs forwards and upwards in such a way as to present to the 
foe a pair of gaping jaws surmounted by five pairs of strong 
limbs armed with long bristles, stout spines and sharp claws. 
Small wonder if under (he circumstances the wasps think dis¬ 
cretion the belter jiart of valour. 

The last peculiarity to be mentioned is the presence on the 
inner surface of the jaws of some strong horny ridges, which by 
mutual friction emit a harsh grating noise. In some genera 
these ridges are scarcely at all developed : in others they are 
very pronounced. That the sound is produced in the way 
described under the stimulus of sudden fear or irritation was long 
ago pointed out Hutton, and even before him by Pallas ; and, 
toucnii^ its function, one can only suppose that, like analo|;ous 
organs found in the rattlesnake and in some of the largest spiders 
and scorpions, it acts as an advertisement of the whereabouts of 
the Solpuga, and as a warning to enemies to keep a respectful 
distance. R. I. Pocock. 


THE LABOULBEHIACE.E: A NEW FIELD 
OF STUDY AMONG FU^GI, 

'^IlE knowledge of most botanists of the group of Fungi 

* here under treatment is probably confined to the brief 
description given of them by De Bary, under the head of 
‘‘Doubtful Ascomycetes,” where Peyritsch’s figures of Sii^- 
matomyces B(uri are reproduced. 

Since 1884, when De Bary’s “ Fungi” appeared, the investi¬ 
gation of the group has, however, proceeded apace; and 
whereas at that time hardly more than a dozen species had 
been distinguished. Dr. Thaxter considers that no fewer than 
150 secies belonjjing to 30 genera are now known. Almost 
all of these additions are due to Dr. Thaxier's investigations, 
and have already been announced, from time to time, in a 
series of papers emanating from the Cryptogamic Laboratory 
of Harvard University. 

The first to observe one of these Fungi was probably the 
entomologist Laboulb^ne, in whose honour Labmlbenia rmgetii 
was named by Montaftne and C, Robin. The earliest descrip¬ 
tion came from Robin in the “ Histoire Naturelle des V^^taux 
Parasites ” in 1853. 11 . Karsten (1S69) and PeyriUch (1871-75) 

followed with a more detailed treatment of Che morphological 
characters of the group, and still later Betlese, Giard, Istvanffi, 
and Thaxter, have in turn added to our knowledge of the 
family. 

The Laboulbeniacem are, without exception, entomogenous, 
and occur upon species of t^etles and dies almost exclusively. 
They are attached to the chitin of the insect by only a minute 
foot, by means of which, however, they absorb all the nutri¬ 
ment they require for their development. Upon examination 
with a hand-lens, they have the appearance of hairs or brinies 
of a dark colour, standing out vertically from the substratum. 
As the^ deldom exceed half a millimetre in length, it is not 
surprising that they easily e^pe the notice of entomologbt 
and mycologist alike. 

Their morphological characters present features of unusual 
interest, inasmuch as they seem to exhibit a marked sexuality, 
and that of a peculiar type. The mate cells are non-moktle 
spermatia, arising for the most part endogenously, but k 

I **Contrj;buti«j(nf towardf a Monogrpinh of the Laboulb«niac«e." By 
Roland Thaxttr. {Mimoirt of the American Academy of Art* aod 
SdeaCe*, vol. xli. No! 3, December 1B96. Pp. 949, pla a6.) 
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certain genera abstricted exogenottsly, as in the eaia of the 
Florideae. These spermatia become attached to trichMynes, 
whose cell-wall appears to have the same gelatinous ctipmeiKe 
as have those of the Florideoe. In some genera, these trieho* 
gynes become branched and multicellular; in a few cases they 
bend over to come into contact with Bpermatia riVir, and 
then straighten again, carrying off a detached spernNi^m. 
Bearing the trichogyne is a ‘‘^trichophore,” itself resting on a 
*'carpogenous” cell, ^om this latter there are ultimately budded 
off four or eight asci, each containing, when mature, four or 
eight usually septate ascospores, the whole being enclosed in 
a fusiform fructification, recalling the perithecium of a Pyre- 
nomycete. It seems impossible to resist the impression that 
the asci arise as the result of an act of fertilisation, though the 
details of the process have not heen observed. That the 
LaboullieniaceEG are to be included among Ascomycetn can no 
longer be doubtful, and their morphology, when considered in 
connection with the observations of De Bary, Jancsewskr, 
Stahl, and more recently Harper, lend support to the view that 
sexuality persists in this class of Fungi It is difficult to imagine 
how otherwise Brefeld can account for the structure of Laboul- 
bentneeu*, when his researches have extended thus far. 

The similarity in the method of fertilisation with that existing 
in Kloridete is very marked, For the occurrence of a receptive 
trichogyne and detached non-molile spermatia among Fungi, 
Stahls obser\'ati(ms had already prepared us, though it Iws 
been denied that the structures called by these names in Colle- 
macro:, have the sexual significance they have been shown to 
have in rioridea:. Tlie analog)* of the similar organs in Laboul- 
beniacete with those of P'loridea* would seem to be beyond 
doubt. A further startling analogy with Fl^tidem is fou^ in 
the occurrence of a single conspicuous pit in the walls separating 
successive cells of the hyphse ; and, as in Florideie, these have 
already been utilised in tracing the genetic connection of the 
cells of the thallus. Although Thaxter, on account of these 
similarities, does not regard the derivation of Laboulbeniace^e 
from Floridetc, as unworthy of consideration, it is improbable 
that they indicate anything more than similarities of adaptation, 
which often occur in widely separated groups. 

Of the 250 diflferent species of insects on which these Fungi 
have l)cen found parasitic, 1^41 are Coleoptera, and of these the 
majority are aquatic or riparian in habit. Of the 7 dipterous 
host-species one is the contmon house-fly, which is freqi||ently 
infested with Siigmaioni^es B 4 icri in the neighbourhood of 
Vienna. The single termite affected came from Africa, and the 

S *; ocarid from Paraguiy. Though most of the Laboul- 
ceee yet described are exclusively North American, 19 
European species are known, and some accompany theit hosts 
into two or three continents. It is probable that the family will 
be found to be numerous in species, and wideljj distributed in 
range. No British locality for a single species is given in Dr. 
Thaxicris work, and no British writer seems to have yet made 
any contribution to the literature of the group. In Dr. Cookers 
” Vegetable Wasps and Plant Worms,” published in 189a, the 
species then described by Thaxter and others are enumerated, 
imt no discovery of any of these in Britain seems to have Wn 
known to the author. It is highly improbable, however, that 
none of the parasites occur on any of the more than 3000 Briti^ 
species of Coleoptera. 

Though these plants do not at present appear \ikely to becoMte 
of any economic imp>orUnce, yet it is clear (hat they are of ex¬ 
ceptional morphological and physiological inlikrQst ; and Prof. 
Thaxter has ealrned our gratitude for the persistence with which 
he has pursued their study, and for thi abUit^nd sk^B with 
which he kas described and portrayed them, ^e work forms 
a worthy successor to the author's monograph on ” The Ento- 
mophthorete.of the United States.” H. W. P. 

THE BOLOMET£R> 

TN the number of the Amtricm of Soienu for Sfatch 

*■* 1S81, there appeared anartide descriptive of jthe iicftinh: 

balance (since called the Bolometer), an instrtnn«tr adikh has 
gained Acceptance among physielits as a usefbljakl in the swV 
of radiant heat It waa, it may be tenmmbered, 
devised by the writer to discriminate beat in 
portion of the gmtlng spectrum, but it mti slne^ IJmM urHer 
applications. 

by th« Atiibor.) ; * ' 
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^ the strip, representing arms of the 

Whi^»btpie‘bridge, were made of Iron from o'ooi to 0*0001 of 
Minch in .thickness. The instrument was, even under these 
imti^ odmfitiona, very many times as sensitive as the best ther- 
ttm writer then possessed, but there does not apppr to be 
any dtefinite statement as to the exact sensitiveness in its early 
Ibitn. • 

In thn article referred to, however, the instrument is repre¬ 
sented as giving a deflection of about 40 scale divisions (milli¬ 
metres) from the lunar heat, concentrated by a thirteen-inch 
lens, end it was sufliciencly accurate to give a probable error of 
rather less than one per cent, for a single observation on a con¬ 
stant source of heat,^ so that the accuracy of the bolometer 
tquue a distinct consideration from its sensitiveness) was even 
then as great as that of the best photometric process. The 
galvanometer in use at that time was one of the early Thomson 
pattern made by Elliott. 

The iirst bolometers were made by the writer’s own hands. 
Sub^uently the strips were usually cut out from sheets of thin 
platinum, and in one or two instances made from flatted wire, 
the strip of the linear bolometer at that time (about 18S3) being 
usually al^ut 10 millimetres long ; anywhere from 0*001 to 0*01 
of a millimetre thick, and, according to its special purpose, 
being made from 1 millimetre to 0*1 millimetre wide. 

About 1886 the mounting of the instrument had been 
itnpoved by the writer, so that the .strip appeared like the 
vertical “ wire ** of a reticule in the focus of a positive eye¬ 
piece. It was also movable in some cases l>y a micrometer 
screw, and was, in fact, a micrometer thread controlled in the 
usual way, but endowed with the special power of feeling the 
radiations from any object on which it was diiected. 

In the earliest spectrum work the bolometer developed 
another important quality, its precision." This quality is 
quite independent of the accuracy with which it repeats 
measures of radiation or any constant source of heat, and 
concerns the precision of setting, as a micrometer thread. It 
could, even twelve years ago, be pointed, not only like the ther¬ 
mopile, within a fraction of a degree of the place of the source 
of radiation, as for instance on a bright line in the spectrum, but 
within a fraction of a minute of arc. 

The instrument of course depends for its general efltciency on 
the galvanometer with which it is connected. That used in 
18^ * had several improvemc;ntfi due to the suggestions of Sir 
William Thomson and Prof. Rowland, and was perhaps, at that 
time, the moat effective instrument of its kind in use tor such a 
l>UrpQse, the mirror and needles having been specially con¬ 
structed at the Allegheny Observatory. The mirrors were 
platinised by the kindness of Prof. Wright, and were at that 
time nearly a centimetre in diameter. The needles were hollow 
magnets made by Mr. Very of the Allegheny Observatory. 
For the damping mechanism of the 6lder galvanometer, I hod 
substituted a dragon-fly \Ltd^l/u/a) wing, in which nature offers 
A model of lightness and rigiditv quite inimitable by art. At 
that time, when making a single vibration in ao seconds, a 
<lefl^tion of one millimetre division of the scale at one metre 
ditfianoe was given by a current of o 000,000,0005 amperes, the 
iihKrument as described tieing capable of recording a change of 
temper^ure in the bolometer strips of less than 0*0000r of a 
degree Centigrade. So much less than this could be observed 
by special precaution, that it might be said that this one one- 
huttured-thousMdth of a degree was not only indicable but 
measurable by the apparatus, which a*a8 employed as described, 
in the determinetions of the relations of » to A for (he rock-sah: 
prism, and by adiich the infra-red spectrum was at that time 
by acMl measurement, to a wave-length of rather over 
ffve OAe-tbousandths of a millimetre. 

$U)[ce th^ the bolometer has been used In various researches, 

^ of which tome occasional account has been given in the 

(See numbers far November 1 8885 and August 
Daring reoPflt years it has been specially employed in 
a holographic map of the lower spectrum, (he publica- 
tlbnpr which m been greatly delayed by conditions incidenul 
to the relations of (he Smithsonian Observatory with the 
but which it is hoped will not be deferred much 

here entering into an account of the work done by It, 
thmakt. that it might be of Interest to give very briefly a 
l^emeiit fit ^e bresetit condition and form of the instrument 
cotjisideiiea wder three aspects. 

>4 third mivs, voUxxxjU, p. 90, 1886. 
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(1) Its precision, or the degree of exactitude with which it can 
be set on a special point, as, for instance, on a line of the in¬ 
visible spectrum, recogni^ by its heat radiation alone. 

(2) Its accuracy, or its capacity for repeating the same 
measure of radiation under like conditions. 

(3) Its sensitiveness, or capacity for detecting minute radia¬ 
tions. 

The instrument which I will take as the subject of comparison 
with the earlier one as described in this Journal (August 1886), 
is now in use in a chamber automatically kept at a temperature 
constant within one-tenth of a degree Centigrade. 

The strips, the essential part of the instrument, are in the 
present Case made by Mr. C. G. Abbot, and are of platinum, the 
central one being rather less than O'l of a millimetre wide. 
(The case is now made of metal instead of ebonite, and is 
surrounded by a current of water). 

It is quite possible to make bolometer strips much narrower, 
but this is less necessary with the employment of the long-focu.s, 
image-forming mirror, so that in the present case the strip is at 
such a distance that it subtends an angle of 3 4 seconds Its 
angular aperture is in practice adapted to that of the slit, which, 
with the use of the long collimator employed by the writer, 
gives a capacity of pointing (pointing, that i,s, in the dark\ with 
a probable error of little over a second of arc. Quite recently, 
owing to the uSc of a novel collimating system of two cylindrical 
mirrors proposed by Mr, Abbot, the slit, though at a moderate 
distance, can have an opening sufficient to avoid prejudicial 
diffraction effects, while subtending an angle of considerably less 
than one second of arc. 

In the galvanometer, the use of the fine quartr, threads and 
specially small mirrors, originally due to Mr. Boys, has lately 
been carried to what seems near the practicable extreme, the 
quite invisible thread being made some 30 centimetres long, the 
mirror 2 millimetres in diameter, and weighing but 2 milli¬ 
grams, and its six needles, of proportionate weight and dimen¬ 
sions. 

This system is now made to serve with a much shorter swing 
than that formerly employed. If we reduce it to a time of 
single vibration of 20 seconds, only for the purpose of comparing 
it with the values already given in the earlier form, we obtain 
the results submitted below. 

Before giving them, however, it is to be mentioned that the 
apparatus at Washington is most unfavourably situated, owing 
to its being subject to tremor from the traffic of neighbouring 
streets ana to other causes, which it has been the object of 
years of struggle to conquer. This has been so far done that 
the values presently to be given (which,-it will be remembered, 
are only attainable in a chamber of constant temperature, with 
special precaution against disturbance from external tremor), 
can be counted on as real values, always obtainable under proper 
conditions, and, in fact, rather within than without the average 
working capacity of the instrument. 

I here consider the bolometer as at present employed. 

(I) With regard to its precision, or exactness of pointing. 
The old thermopile could be set on a p )rtion of the spectrum 
only with an error of a considerable fraction of a degree. The 
linear bolometer as employed in 1886 could be set with a prob¬ 
able error of a fraction of a minute of arc. The bolometer as 
employed to-day, and moved through the spectrum by clock¬ 
work, can be automatically set with a probable error of a single 
observation of little over a second of arc, can be set, that is, in 
the dark with a precision little inferior to the capacity of the 
eye in setting a micrometer thread in the li^ht. 

(a) As to Its accuracy, I have had occasion recently to take a 
aeries of measures of successive throws of the galvanometer, 
using as a source of he.at an Argand petroleum flame in a 
common student’s lamp. I had no photometer at hand, but 
taking the usual statements of the text-books as to the accnracy 
of vision, it might be expected that such measures with the eye 
Would give a probable error of about one per cent. (This is 
where sources of light of similar quality are compared.) The 
probable error of a single galvanometer reading was bctwwn 
0*03 and 0*04 of one per cent., and this included the fluctuation 
of the intensity of the source of radiation, and the error of 
estimating tenths by the reader on the scale, both quantities of 
nearly the same order as the error in question. It seems safe to 
say, then, that no error attributable to inaccuracy of the bolo¬ 
meter could be detected by the Ineans employed. 

(3) As to sensitiveness. In the early work, for a time of 
single swing of 20 seconds, a deflection of one millimetre with 
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the scale at a metre's distance was obtainable with a current of 
o’000,000,0005 of ampere- At present, under such dr* 
cumstances, a similar deflection would be obtained with 
0 000,000,000,0012 ampere, that is to say, the apparatus is 
about 400 times as sensitive as it was when first described. 

At present ihe bolometric apparatus, under the conditions 
already cited, will indicate a change of temperature in its strips 
of, at any rate, much less than one-ten-millionth of one degree 
Centigrade, S. P. Lanolky. 

UNlVERSfTY AND EDUCATIONAL 

INTELLIGENCE, I 

Mils. Phrrk H karst has offered to erect for the University | 
of California a new building for the School of Mines. 

Draughtsmen and engineering students familiar w^jth the 
principles of the science of steam, are given opiKjrtunity of 
advancing their knowledge by a special class in steam-engine 
trials which will commence at the South-Western Polytechnic, 
Chelsea, on May 17, and terminate on June 28. The class will 
be conducted by Mr. W. W. F. Pullen and Mr. XI. A. Clark. 

The trustees of Cornell University have just established a 
Medical Department and a State College of Forestry. The 
medical department will l>e situated in New V'^ork City, and its 
faculty will, be made up principally of those surgeons and 
physicians who have heretofore been connected with the medical 
department of New Vork University ; including all but three of 
the instructors of that department. The endowment of (he new 
medical school is by a donor whose name is not disclosed. The 
College of Forestry established by Cornell University will be 
situated at Ithaca, and called the State College of Forestry, 
having been authorised and endowed by the State with a grant 
of 10,000 dollars by the legislature which adjourned a few days 
ago. Prof. Bernard E. Fernow, director of the United States 
Division of Forestry, has been made director of this department. 

One of the most important educational problems at the 
prewnt time refers to the coordination of the work of the 
University and Technical Colleges with that of other educational 
institutions in the neighbourhood. It is unfortunate that in several 
cities the educational institutions are competinj^ with one 
another instead of working together as an organic whole, in 
which each part has a definite function to perform. Eflbrts are, 
however, being made in the large provincial centres to prevent 
the undesirable overlapping which at present exists, in order to 
make the various educational institutions complement each 
otheris work without competition. Summaries of what has been 
done in this regard at Birmingham, Manchester, Plymouth, and 
Sheffield appear in the current number of the AWard of Technical 
and Secanaary Education, In Birmingham, though no formal 
machinery exists for the coordination of educational work, the 
various institutions have adapted their organisation to the cir¬ 
cumstances of their environment, supplying any need that was 
felt, a«)d avoiding duplication of uinction. An educational 
ladder has, in fact, been constructed, up which a buy may climb 
from the Board School to the highest University honours without 
exciting the jealousy of other schools than those which he 
attended. This event actually occurred last j^ear, when Mr. W. H. 
Austin, who began his education at a Birmingham Board School, 
came out Senior Wrangler at Cambridge. In Manchester the 
provisions for coordination take the form of an agreement 
between the Technical Instruction Committee of the City 
Council and the School Board, and between the authorities of 
Owens College and the Manchester and Salford Technical 
Schools. As between Owens College and the Technical Schools 
it is arranged that the latter shall aim at demonstrating how the 
general principles of science and art may be applied to the 
advancement of trade and industry, whilst the college will 
eschew these obviously bread-and-butter subjects, and address 
itself to the higher walks of pure science. In Plymouth, also, a 
scheme has l^n arranged which correlates and connects the 
whole of the science and art teaching of the town, from the 
infant school upwards. In Sheffield a scheme which secures the 
efTective coordmation and economical management of the Board 
Schools, the Technical School, and the School of Art, has been 
at work since last September, and appears to give entire satis¬ 
faction to all concerned ; and Bradford has just taken steps to 
grade its various educational forces. Through all the schemes 
one main principle runs—that, namely, of making the common 
schools, Primary and Secondary, the kindergpirten and nursery 
of science and art, .and of making the Technical Schools true to 
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their name as the places where is taught the application of science 
and art to the [lur^Kises of industry and commerce, while to the 
University Colleges are allocated the higher scientific studies. 
These examples should encourage other county boroughs to con¬ 
sider and adopt educational schemes which will prevent waste- 
of effort and oo away with conflicting interests. ^ 

SOCIETIES AND ACADEMIES. 

Lon PON. 

Physical Society, April 22.—Mr. Shelfurd Bid well. F,H.S.» 
President, in the chair,—A paper by Prof. T. C. Porter, on a 
method of viewing Newton^s rings, was read by Prof- S. P. 
Thompson. If a parallel beam of light from a rectangular slit 
falls at oblique incidence upon a plane plate glass, the first two 
reflections occur at the upper and lower surfaces of the glass, 
respectively, and give two corresponding images that may be 
formed on a screen. If now a second glass plate is added below 
the first, and parallel to it, at a short distance, four Images of 
the slit appear on the screen. But when the lower plate ia 
brought into contact with the upper one, the reflection from the 
lower surface of the upper plate follows the same path as that 
from the upper surface of the lower piate, so that wily three 
images are now to be distinguished, ror the 1 wo glass plates 
the author substitutes aNewton's rings" apparatus, and by 
the above device for eliminating a set of reflections he is able to 
restrict the illumination tu the light that comes from the two 
interior surfaces. As thus observed, the colours of the ringa 
are very brilliant. When the plate.s are very clean, the darkest 
area of the black " spot has a sharply-defined edge, similar to 
that of the Uack film of a soap-bubble. By using mono¬ 
chromatic light, the various .sets of rings may be photographed ; 
they appear as several systems of concentric circles, the systems 
intersecting one another. This method of illumination by a slit, 
enables Newton's rings to be viewed free from all light except 
that due to reflections at the bounding surfaces of the oir-sp^e 
between the plates. It reveals to the eye the subordinate in¬ 
terference-systems that coexist with the primary rings, and 
it demonstrates which of these reflections must taken into 
account in the theory of the phenomenon. Moreover, it sup¬ 
plies a means for analysing these systems, and it indicates that 
the interference of monochromatic light is never complete under 
these circumstances. Prof. Herschel said it was rather difficult 
to follow the ailments of the author without witnessing the 
phenomena. Much complication was introduced by the suc¬ 
cessive reflections; it was not clear what became of them. Jhcre 
was no doubt as to the advantage of a narrow slit for the illum¬ 
ination. He thought some of the secondary reflections might be 
got rid of by using plates that were slightly j^Smatxc. Prof, 
Thompson had, in nis own laboratory, verified the advantages o« 
the author’s method of illumination. The result was a very 
sharply-defined first system of rings. Curves of subordinate 
interference were easily to be observed by this arrangement. 
Prof. Boys noticed in the photograph of the ring-systems that 
the independent systems of bands were distorted at the points of 
intersection. The intersecting curves formed a sort of honey¬ 
comb, or hexagonal system, instead of a system of curvilinear 
quadrilaterals. This distortion reminded him of similar effects 
observed in the photographs of “ ripples.” Mr. Edser said lie 
had often noticed simiUr distortions, but he had always beeh able 
satisfactorily to explain them as being the result of impetfitet 
focussing. The author had referred to the fact that a thin filrh 
when viewed by reflected light appears black. A phase-change 
of half a wave-length takes place either on reflesmn at a ram, 
or at a denser meamm ; but there Is no information from 
to decide between these two alternatives* The truth of the 
assumption that the phase-change occurs at the denser rb^lum 
seems to depend, so ^r os experimental evidence is concern^ 
upon the obwrvation that in Lloyd's bands the central one ik 
buck. To produce the Lloyd's bands only one mirror is used; 
the bands produced by Fresnel required three mirton. Wernicke 
performed an interesting series of experiments in which whitC- 
ught reflected for various angles of incidence from a thin sheet 
^ glass was examined spectroscopically. The spcctruffi whs/ 
crossed by numerous black bands, and from the positbu of 
these bands in the spectrum the thkknesi of the glm wes cal^ 
Gulated. The calcmated thicknea when the angle of keidept^ 
was great, differed frinn that obtained with tkaB anglei^ 
Incidence; the conclusion was that when ii fntethu^ 
reflected, even at an angle of incidence less than thr 
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tout reflection, a phaee-ehanf^e is produced. If the space be¬ 
tween the two platea in Prof, Porter's experiment were filled 
'With a substance of higher refractive index than glass, a con- 
firmatioct otr otherwise, of this result might be obtained. —Dr. 
S* P. Thompson then exhibited a model apparatus made by the 
Helios Company to illustrate the three-phase method of trans¬ 
mitting power. It consists of a small generator, driven by hand, 
and a small motor. The generator may be sejuiratel^ excited 
by a secondary battery; it has three independent CoiU. The 
aix ends of the coils are connected to six commutator rings. The 
motor has three corresponding pairs of opposite coils; these can 
be grouped in various ways for connection to the brushes of the 
generator. The six coils are on a hinged frame, so that, if 
necessary, they can He laid down flat, for other |otaiiun experi¬ 
ments. Two armatuioe 'ire provided, either of which may be 
u^ed. The first is an iron wneel with peripheral copper bars 
arranged like a squirrel-cage ; the other is a simple iron disc 
without added conductors.—The President proposed votes ^f 
thanks, and the meeting was adjourned until May 13. 

Zoological Society, April 5.—rLieut.-Colonel H. H. 
Oodwin-Austen, F.R.S., Vice-President, in Uie chair.—Prof. 
Sydney T. Hickson, F.R.S., read a paper the species of 
corals of the genus MilUpov^a. The author stated that thirty- 
nine species oT the genus Millipora had been described. A 
prolonged investigation of the characters hitherto used for the 
determination of the species had proved them to be all un- 
satisiutory. An examination of the soft parts of a great many 
specimens of several ^rms of ^owth and from widely d^nt 
coasts had revealed no features that could be used for separating 
species. In the author's opinion, therefore, there was only one 
spudes of this genus now living, and thit the individuals of this 
apecies were capable of assuming a ^eat variety of form, ac¬ 
cording to the conditions in which they lived. —A communication 
was rcM by Mr. J. Stanley Gardiner containing an account of 
Che perforate corals collected by him in the South Pacific. 
Fifty-one species were treated of, of which fifteen were described 
as new.-—Mr. Oldfield Thomas read the description of a new 
Dik«dik allied to but much larger, which had 

been obtained by Mr. H. S. H. Cat^ndish in the region of 
liAke Rudolf, and was proposed to be called Madoqua 
Mr. R. LydeVker, F.R.S., made some remarks 
on the geographical races of the Banting {Bos sondauus)^ and 
suggested that the Burmese and Manipur forms of this animal 
shouM be given subspecific rank, for which he proposed the 
respective names of Bos sondoims birmanicu^ and B. j. woodi, 

Bntomologlcal Society, April 6.—Mr. R. McLachlan, 
F.R.S., Vice-President and Treasurer, in the chair.—On behalf 
of Mr. Oreenshields, Mr. Jacoby exhibited specimens of the 
longicorn beetle, dWrw/W/, Burm., from Patagonia. 

Mr, Greencbielu, who was preKnt, stated that this tp^ieSi 
remarkable for the great development of the palpi, was ori^nally 
taken by Datwin ; his own examples were taken hiding in thorny 
bushes in a dry watercourse.—Mr. Champion exhibited Europe 
examples of ffisrp^us frokUchi^ a newly-discovered British 
speeiee**—Mr. B. O. Bower showed living larvae of Cansdnsta 
; an insect which bad recently occurred in England in 

; countlcsB numbers. They were bred from ova laid by a female 
' taken ott the South Devon coast, and M indiscriminately on 
low ptnists.—Mr. M. Burr read a paper supplementary to Mr. 
Creep's previous communication on x^scrtnwt and definitely 
referred the imagos to the genus D, t^gisetosa^ 

Westw., being a ^od specif, and Mr. Green's new form 
proving to be Z>. mgricops^ Ki^y.--Dr. Chtmman read a paper 
on the larva of Briou^ala aiiimetia^ which he suted to be 
Osieit^ialty similar to that of E, caHkoHa, previously described 
by Mm. 

Xi&nnnn Boeitty, April Dr. A. Gilnther, F.R.S., 
in the chair.—Mr. T. £. Harting exhibited specimens 
of the A^adc partridge, Pordix dauH^di of which a large con- 
Mffment had been lately received in London. Mr. W. £. de 
Hmtcm, who brought another specimen of this bird for ex- 
ffibhioni inade some remarks on the geographical dlstiibuciou 
nf the ft^es, and ekpressed the opiMon that It had been itr« 
pt^perly deimribed bycertoin writers as Manchurian, its true . 
hWtet to the west of the Khinghan Mountains in Mongolia.^'^ 

—J* Marling also exhibited the skin and skull of a wild 
cati ^ix caHft, recanthr obtained near Speanbridge, in Inver- 
siess-dhlffe. He pointed out the present restricted range of the 
which had not only disappeared entirely from England 
'fUnd but was no lon^r to oc found In Scotland south of a 
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Hoe drawn from Oban to Ben Lui, along the southern and 
eastern boundary of Perthshire, and thence northward to Nairn. 
He explained the cause of reversion in the colour of emancipated 
house-cats to the wild type of PeOs cafus^ and referred to the 
skulls of cats which had been exhumed on the site of the Roman 
city of Silchester, which he thought disproved the view of the 
late Prof. Rolleston {poum, AncU, ana PhysioL) to the effect 
that the domestic cat was not known to the Romans.—Dr. G. 
Elliot Smith read a paper, entitled ** A contribution towards a 
more exact knowledge of the anatomy of the brain in Eden¬ 
tata." A full account of the brain of OrycUropus Was first 
given, and com) 3 arisons were instituted with that of a dozen 
^cies representative of the leading Edentate families, including 
Matiis and Cklamydophorus. —A paper w-as read by Mr. if. 
Farquhar, of Wellington, N.Z., on some New Zealand 
Adtniaria^ in which he described a new genus, Hakami>actis<, 
and species Halcampac$is mirahilisy together with the following 
new species: Edwardsia tiegans and neo-zelanica ; Corynactis 
Haddoniy mollisy and gracilis; and Actinia Unehrosa, Hal- 
campaclis mirabilis he regarded as of special interest, since it 
appeared to form a link between the SagartidUe and Hal- 
campidUy which had hitherto been widely separated by 
systematists. 

Royal Meteorological Society, April 30.—Mr. F. C. 
Bayard, President, in the chair.—Major H. E. Rawson, R.E., 
read a paper on anticyclonic^ systems and their movements. 
Cyclones and anticyclones have long been recognised as 
powerful weather controls, and their movements studied, but up 
to the present very little has been written in this country upon 
the progressive movements of the cores of the permanent high- 
pressure areas which are found to be associated with certain 
localities at different times of the year. The author referred to 
previous investigations by Abercromby, Scott, Loomis, H. C. 
kuRsell, and Buphan, and then proceeded to give the results of 
an examination which he had made of all the available synoptic 
weather charts for the eleven years 1881 to 1891. During this 
period there were 212 cases in which the centre or core of an anti- 
cyclonic system was over the British Isles, and of these 130 were 
due to the Atlantic system, 41 to the Scandinavian, and 17 to 
the Greenland, 22 to the Atlantic and Scandinavian systems 
extending and merging together, and 2 to the same thing 
occurring in the case of the Atlantic and Greenland systems. 
It is thus evident that we owe the greatest number of our anti¬ 
cyclones to the Atlantic system. They occur in all months, but 
more especially in January, June and 0 :tober, anl are least 
frequent in April and November. When such anticy:! mes move 
away from our area the direction is very much influenced by the 
season of the year, by far the largest number drift off in some 
direction between north-east, through east to south, and take 
the more .southerly course in December, January and February 
Some few between April and July move west or south-west, and 
still fewer north or north-west.—The Hon. F. A. Rollo Russell 
described the results of observations which he had made on haze 
and transpai^npy during 1897. He found that the greatest 
clearness occurred with winds from the westward, and the least 
clearness with winds from the eastward. The highest mean 
visibiUty was 24 i^iles with the west winds, and the lowest 
mean vwbility wa4'I0’6 miles with north-cast winds. 

Paris. 

Acadamy of Sciences, April 18,—M. Wolf in the chair.— 
Expression of tidal coefficients by means of a sum of periodic 
terms, by M. Hatt,—On tjie reduction of doable int^rals of 
al^bmic functions, by M. ^rnile Picard.—On some derivatives 
of tetra-methyl-diamido-benzophenone, by M. E. Grimaux. 
The dinitro- and dibromo-derivatives are described, and colour¬ 
ing matters produced from them.—Sumr and fat from the 
pmnt of view of their respective nutriOve value, by M, A. 
Ghauveau. In these cases the subjects under experiment were 
kept at rest; the results were similar to those obuined in the 
previous experiments, the sugar diet bei^ always superior to 
the thermally corresponding fat diet,—The committees were 
nominated for awarding in 1898 the prizes bearing the names 
t^ WiWe, Vaillant, Desmaii^res. Montigne, La Fons-Melicocq, 
Savigny, Monlyon (medicine and surgery), Bryant, and 
On the ellipsoid of Jacobi, by M. \\ S. Krhger.—On 
th^ itvotion of a tieavy body of revolution, suspended from a 
point on it#,, axis, by M. E. Jahnke.-^On the poten¬ 
tial functions :of the theory of elasticity, by MM. Eugene 
and Franpott Cosserat.—On the transport of luminous 
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variatioits by means of a wire conducting electricitjjri by M. 
Dumud. An application of the eeleiiium celL—On the inflate' 
of self-induction in th^ eitplosion bv the electric spark of mix¬ 
tures of marsh gas with air*^ MM. rl. Couriot and J. Meunier. 
—Influence of temperature upon chemical reactions, by M. 
Albert Colson. An experimental study of the effect of tempera* 
ture up9D the velocity of absorption of hyd^en sulphide by 
orthophosphate and pyrophosphate of silver, zinc phosptmce, and 
copper phosphate.—m tne ammoniacal bromides of silver, by 
M. Jarry. By the action of li^id ammonia upon silver bromide 
the two compounds zAgBr.jNIIj and AgBr.SNH, are formed, 
the dissociation pressures of which were measured.—On the 
phosphoric ethers, by M. J. Cavalier. Monomethyl- and 
monoaHyl-p^phpric ethers were prepared and their bel&viour 
towards indicators examined. Tne results were analogous to 
those given by the corresponding ethyl ether. A table is 
given showing the heats of neutralisation of the three 
ethers by various bases.—On the alkaline sulphantimonites, 
by M. rouget. The sodium sulphantimonites are formed 
under conditions analogous to the jx^tassium compounds; 
they differ from the Utter, however, by the iacility with 
which they undergo oxidation to sulphantimoniates.—General 
reaction of ethylenic hydrocarbons; corresponding mercuric 
combinations, by M. G. Denig^s. By treatment with acid 
mercuric sulphate, all ethylenic compounds (except ethylene 
itself) give yellow compounds of Uie formula (HgS04.Hg0bR'', 
where K*' represents the hydr^rbon. Compounds of pro¬ 
pylene, bbtylene, and amylene are described.—Heat of form¬ 
ation of some quinones of high molecular weight, by M. Amand 
Voleur. The quinones used were ; a-naphthoquinone, 0 - 
naphthoquinone, anthraquinone, phenanthreneqmnone, and 
retenequmone; the results are compared with a- and / 3 -naph- 
thoU. new data for which are given.—Heats of neutralisation 
of ethylphospboric acid, by M. G. Belugou.—New synthesis of 
3 *3<*di-raethyl-i:‘5-pentaneaioic, acid, by M. F. £. Blaise.— 
Spectrum analysis of nonconducting substance.^ by fused salts, 
by M. A. de Grampni. The finely-powdered mineral is fused 
with either lithium carbonate, boric acid, or potassium bisul¬ 
phate, the flr«t for preference, and the sparks palwed through the 
molten mass.—On the functions of cerebral hypophysis, by 
M, E. de Cyon. The slightest pressure upon the hypophysis 
U immediately followed by a sudden variation in the blood 
pressure, and oy a marked decrease in the number of heart beats 
per minute.-^-EfTects upon ihan and mice of the inoculation of a 
pyogenous Tricophyte, by MM. Sabrax^s and Brengues.—The 
parasites of cancer and of sarcoma. Coloration, structure, 
»cles of reproduction, and dimorphism, ^ M. F. G. Bose,— 
Mntribution to the study of direct cellular dmsion ; its anomalies 
and functional value, by M. Joannes Chatin.—On the Annelids 
collected by the expeditions of the Tnrvaiihur and T^isnukn, 
by M, ly^is Koule.—On a cavity in the integument serving in 
the iiyrmUiHiZ to spread out a secretion product in contact 
with air, by M. Charles Jsmet—Variations, in four phases, of 
the pressure and of the two m^n components of the wind on 
the meridian of the sun and its orthogonal, by M. A. Poincare. 
—Influence of the movements of the moon on the oscillations of 
the atmosphere, by M. P. Garrigou-Lagran|e. 

DIARY OF SOCIETIES. 

TMURSDAY, 

Royal SoctaTV, at 4.^—Do tbc Meteomtogissi Observatories of Ike 
Asore*: H-S.H. the rrinco of Monaco.—A Compensatetl Interference 
Dilatometcr: A. E. Tutton.—Obeervatione on the Action of Anwethetics 
on Vegetable and Afittnal Protoplaam: Ur. Waller, F.R.S., and Prof. 
Famreflf.—A Caloriineter for the Human Pody; Dr. Marcet, F.R.,S.— 
An Experimental Inquiry Into the Heat given out by the Human Body \ 
Dr. Mtfott, F.R.S.. and H. Florii, 

Institution or fiLBCTaiCAL Enoinexus, at 8. 

RXfDAr, April »q. 

Rotal Insiitution, at 9.—Magoetp^Qjrtic Rotation and its Bxptaaa- 
lion by a Oyroiutlc Mediom <wUb Experimenul llluetcatione) 

As Grsy ^ K* R S« p 

iHsprorioN or MscHAKicaL EngInXibiw, at 7;3a-8Uam Laumfay 
Machinery: Sidney Tebbutt. , p r. r 

SoGiXTV or Arts, or M! Ftof. Cura, WAim. 

SceipTV 0» ClUHICAtj lUftinMItei or 

,,’Ouu, Liquid AA W Or. KM|n«I!, ' : j.: 

UrltMi' SIm, 

■ Hull, F.R.B. ' ' . ' f-’. i 

riWAJIUI', Mav 3. 

V Mid Ih* OuiMnury of LkhagrapiV, 

iT,8-j8p8 i TortA PuBliull. • 

ZootdOtCAL socimr, at S.je. 

no. 1487. VOL 573 ' 


JFEiWWitojIK, Mav 4 . _ . , 

Soga^ OF Arts, at 8.—The RevW nf Uand-Ioom 1 MBs CUve- 

Oaoii^AL Society, at 8.—The Carbonlfenrtw I-lmliyto 
around'Uaneftdnb; G. H. UarbHL-^^n the GrnptolUfrfRuna of Rie 
SkiddawRIaMs: Miu G. 1 m Biles. 

Entomolooical Society, at, 8. 

, THVRSDAY^ M^v s- 

Royal Spft^yftat 4-3«- * ^ r 1. 

Linnean Society, at 8.--On «oma Spiubergen Cwlembow'. Sir John 
Lubbock,M,P., F.R.S.—On the Structure and Devalowneat of 
Ethel toton.—The Speciee, the Sex, asd the Indi¬ 
vidual; J. T. Cunningham. 

Chemical. Society, at 8.—The Reactions of the ^bohydraiM With 
Hydrogen Peroxide : C. F. Croes, E. J. Bevan, and Claud 
Properties and Relatioo^ips of Dlhydroicytartaric Add, Past U.l n* !• 
H. Fenton.—The Affinity Conatmnts of certain Hydroxy-adds: S. 
Skinner.—Molecular Weights in Solution of Pemiaugahatee^ Per¬ 
chlorates, and Periodates : J. Murray Crofts. 

YXiDA F, May 6 . ^ 

Royal,Institution, at 9.— Living Crystals: Eldwazd A. Mln^n. 
Geolooists’ Association, at S.—Notes on Skye : Horaoe B. Woodward, 
F.R.S.—Observations in La^^and : Aubrey Strahan. 

, SATURDAY^ Mawf. 

Oeolooists’ Association^ — Excursion to HtQmorton and Rngby 
Director : Beebfl^Tlionipson. 

-J-,---- - ■ - ^ ■ 

BOOKS. PAMPHLET, and SERIALS RECEIVED. 

- BoOKiS.—Donntk dkicDCB Rndci.: V. T. Mwchd. Bqqfc ^ (Mkc- 
mlHan).—Flower Favourites ; L. Dcas (AUen).—A Century of VaCciAaiton 
t>r. W. S. Tebb (Sonnenschbin).—Maryland Oeological Sufyey, .Vob 1 
(Bt^imoreJ—Iowa GeM^cal Survev, Vol. vi. (Ues MOlnesb—MaK- 
netlino e IpnotiWno: G. Bemore (ttilano, HoepU)^'-~Mhs«iiini4 

Association, Ke^t of Rkoceediiigs &c., at the Eighth AnnuiU Meeting 
held in Oxford, July 6 to 9, 1897 ; edited by )v Patoo (Dulau)*'^ Hand book 
of Jamaica, (SugfordiL 

Pamphlet.— Dak PhyvneaUsch-Chemische Insthot der Vniver^tfik 
Leipcig und die Peier^iseiner ErOffnang am 3 Januar 18981 Prof. Dr. W. 
Ostwald (Leipxig, Engelmann). 

SexiALS.—Journal of Anatomy and Physiology, April (Gri^h^Journal 
ot the Chemical *6ociety, April (Gumer).—Quarterly Revww, April 
(Murray).—Home University, April 15 (WestJ.^AmericU Wimal of 
Matbematlcs, Vol. gK. e (HaitimoreJ—Jouroal of dM llldrln# Bio¬ 
logical Assooihdon of the United Kingdom, April (DolauJ‘-THlhtmdl undi 
Erde, April (Berlin, Paetel) —Bulletin dai'Acaddmie Royale de* Sciences.; 
&c , de Belgique, 1898, Ko^g (Bruxelle^Pl^WJ^ World Mdsarim, 


(Murray).—Home University, April 15 (w® 
Matbematlcs, Vol. gK. e (Haitimore).—Jo 
logical Assooihdon of the United Kingdom, A 
Erde, April (Berlin, Paetel) —Bulletin dai*Aca4 
&c , de Belgique, 1898, Ko^g (Bruxelleipi^WJi 
(Hrwnes). ** y ^ . 


CONTENirS. PAGE 

B«ctflriolyhU of Sewt^g^, By O. S, W. . . , . . , 60s 

Science and Art of Btrilding . .. , , . 602 

A German Popular Aatronotny. By W« S. P. . . 604 
Our Book Shelf;-— 

Prdaubect: “La Vie: Mode de Mouvemeot’*^ 

F. A.D.. . . 60s 

Cordeiro: “The Barometrical Petermkatkm of 
Heighta*' ^ 605 

Kandmph: ** Laboratory DueciiDSM in Qtneial ' 

Biolugy^’.. , , , 606^ 

Jones: *\!rhe FreezingsPolnit, BoUmg*Point, 
Conductivity Methods'V , . ^ 

Wright: Philip’s Artiitic Fruit Stii^ ** v . ^ # &6 
Dixon : “ Philip s ArtUtic Apimal Staale* ” ^ , , , 0O6 

Letter to the Editor :-r- 

" The Story of Gloiuasler/VAlilL WAirtiir . . - 6o6j 
Rdntgen K^a and Ordlftmfy , Light J|y J 

T^^^^n^^ctuire! By Dr. Vtf' j.ItttiaaiiiJ ^ 

Anriret'a RaHoon Expedition. (/f/feffrkfaA) Sv 
, j>t, Hugh Hill .. ,, ; . 7 .. 7 .. :m 

Thp Btokke ftyuriia , , . . ^ ^ , 6id 

Hotea. , - . , : ....... 7. . . 7. . , . 

Our AatrohdmiCal Columns^ 

Decurrenccf in , I ; , . « 617 

I :0bdbleXhdMaU^le3duthCr^Bia|r8 ,Vl^;7.^74^^;W 
[' ,Omnet'Ferr{he'.. . , 7 ' , “i 7 :V'^.;* 7 v 77W 
i. -'’;TheM'khpraObservatory V,..7 .7CV,.’!"f 
I'■ , ’The Harvt^ College Obad^vistbiry^ '' 7 ^,; 7 * 7 ' -Alf 

' Tli« nature Ka^ta pf ^4 


Of Enolwflmi 't . 7 •' ;¥■ ■ 











I.A.B. 1.76 

nOPERIAL AORIcaLTOBAL MMitAUfiR 
UfanrqiB i<bbrart 

NEWDBIJaL 


TMe of iaiue. I Date of iaaue. I Data of miuo. 






